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HOACHUTEJIbBHASA 3AIITMCKA

[IporpamMmma mno ¢Qusuke 0a30BOro ypoBHs Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusi pazpaboTaHa Ha OCHOBE MOJIOXKEHUU U TPeOOBAHUI K pe3ylibTaTam
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeIbHON Hporpammsbl, mnpenacraBieHHbix B OI'OC
COO, a Taxxke ¢ yuy€toMm (QeaepanbHON paboyeil mporpamMMbl BOCIUTAHHUS U
KOHIICTIMU TpernojiaBaHus ydeOHoro mnpeamera «dDusnka» B 00pa30BaTEIbHBIX
OpraHu3aluaX Poccuiickon Penepauuy, peanu3yronux OCHOBHBIC
o0pa3oBaTeibHbIE MPOrPAMMEBI.

Conepkanue mnporpaMmbl 1O (Qu3MKe HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAyYHOW KapTWHBI Mupa oOydaromuxcs 10-11 xmaccoB mnpum
oOyuyeHuu ux Qusnke Ha 0A30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIEATEIIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBbIM JIMYHOCTHBIM, NPEAMETHBIM U METANpPEeAMETHBIM pe3yibTaTaM
oOy4eHusl, a TAaKXKE€ YUYUTHIBAET HEOOXOJUMOCTh pEATH3alNN MEXKIPEIMETHBIX
cBsi3ell (DU3MKU C €CTECTBEHHO-HAyYHBIMU YyueOHbIMU TMpeaMeramu. B Heit
OMPENIETSAIOTCS OCHOBHBIE €M M3Y4YeHUs (PU3UKU HA YPOBHE CPEIHErO OOIIEero
oOpa3oBaHus, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHEIE,
MeTarnpeMETHbIC, MpeAMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma mo ¢u3MKe BKIIOYACT:

e IUIAHMPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJI€ NPEIMETHBIC PE3YIbTAThI MO TOJaM O0yUCHHUS;

e cojzepxkanue yueOHoro npeamera «duznka» mo rogam o0ydeHUs.

dusnka Kak Hayka O HaubOojee OOIMX 3aKOHAX MPUPOJbI, BBICTyMas B
KadecTBe y4eOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CUCTEMY
3HaHU# 00 okpyxkatomeM mupe. [IkonbHbIN Kypc (U3UKH — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE MPOLECCOB M SIBICHUM, H3ydyaeMbIX XUMHUEH, OuoJOrue,
dbu3nueckort reorpadueit u actpoHoMHei. cmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3UYECKUX 3HAHUM  ONpeNeNseT XapakTep U pa3BUTHE
Pa3HOOOpPA3HbIX TEXHOJOTUM B cdepe DSHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHS HOBBIX MaTepuajoB C 3aJaHHBIMU CBONCTBAMH U JPYTHX.
N3yuenne (u3Mku BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpa oOydaronmxcs, B (OpMUpPOBAHHE YMEHHN MNPUMEHSTH
Hay4HbBI METO/]] MO3HAHUS TP BHIMTOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUMN.

B ocHOBy kypca ¢Gu3uMKM [ YpOBHSI CpEeJHEro OOIIero o0pa3oBaHUS
MOJIOKEH P UAeH, KOTOpble MOXKHO pacCMaTpuBaTh KakK MPUHIUIIBEI €ro
MOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepual U3 BCEX pa3/iesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUN (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHMM C HEW Marepuan Kypca (QU3HKHU
o0beMHEH BOKpYr (¢u3myeckux Teopuil. Bemymum B Kypce sBisieTcs
(dbopMupoBaHue MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEIIECTBE U
noJie.

Hoes cymanumapuzayuu. EE peanuzaius MNpeanoiaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TMOTeHIMana (U3UYECKOW HAYKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3uk ¢ pa3BuTHeM oOOIIEeCTBa, a TakXke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U HKOJOTUYECKUMU MPOOIeMaMu.

Hoes  npuxnaonou  uanpasnrenrHocmu. Kypc Qu3Mkd mnpeamnoiaraet
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUUYECKHUX U TEXHOJIOTMYECKUX MPUITIOKEHUN
M3YUYEHHBIX TEOPUHN U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs IMOCPEIACTBOM BBEACHUS 3JIEMEHTOB
COJIEpXKaHUsI, TMOCBSUIEHHBIX SKOJOTMUYECKUM MpodJieMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakKe OOCYXKICHUS
po0JieM palOHAIBLHOTO MPUPOJIONIOIB30BAHUS U SKOJIOTUUECKOM 0€30MacHOCTH .

Crep>KHEBBIMH HJIEMEHTAMHU Kypca (PU3UKKM Ha YpOBHE CPEAHEro OOUIEro
00pa30BaHUs SBJIAIOTCS (QU3NYecKue Teopuu ((hOpMUPOBAHUE MPEICTABICHHHA O
CTPYKTYpe MOCTPOCHUS (PU3NYECKOU TEOPUH, POJIH (PyHIAAMEHTAIbHBIX 3aKOHOB U
MNPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O NOPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOpUM, JJIS ONHCAHUS ECTECTBEHHO-HAY4YHBIX SBJICHUU U
IIPOLIECCOB).

CHUCTEeMHO-IeSITEILHOCTHBIM MOAX0/I B Kypce (U3UKH peaqu3yeTcs: Mpexie
BCEro 3a CU€T OpraHU3alluu SKCIEPUMEHTAIBHOU JEATETbHOCTU OOYyYarolUXCs.
Jlns  6azoBoro ypoBHA Kypca (HU3MKH — O3TO HCIOJIB30BAaHUE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB U JIA0OpaTOpHBIX padoT,
KOTOpbIe B mporpamme no ¢puznke oObeAUHEHBI B OOIIUNA CIHCOK YYEHHUYECKUX
MpaKTUYECKUX padboT. BeigeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JJII KOHTPOJSL M OLEHKH, OCYIIECTBISIETCS Yy4YaCTHHUKAMHU
00pa3oBaTeNbHOTO TMpOIlECCa HUCXOAsl U3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHalleHusi kabuHera (¢u3uku. Ilpm sToM obecneunBaeTCs  OBJIAJCHUE
OoOy4YarolMMHCST YMEHUSMH TPOBOJIUTh KOCBEHHBIC W3MEPEHUS, HUCCIEAOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U T[OCTAHOBKY OMBITOB IO TIPOBEPKE
MPEAJIOAKEHHBIX TUIIOTE3.

bonpiioe BHHMaHUE YACNSETCS PEIICHUIO PACUYETHBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM Uil pacu€THBIX 3a7a4 MPUOPUTETOM SIBIAIOTCS 3a/aud C SIBHO
3a1aHHON (PM3UYECKON MOJIEIbIO, TTO3BOJISIONINE TPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjliefia Kypca, TaK U HUHTETPUPYs 3HAHUS U3
pa3HbIX pa3aenoB. JJig KaueCcTBEHHBIX 3a7ja4 IPUOPUTETOM SIBJISIIOTCA 3aJaHusl Ha
o0bSCHEHUE NPOTEeKaHUs (PU3NUECKUX SBICHUNW U TPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronme BblOOpa (U3UYECKOW MOACHM [JISi CUTYallMH MPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusimu DPI'OC COO k MarepualnbHO-
TEXHUYECKOMY oOOecreueHnio ydeOHOro mpoiiecca ©0a30BbI ypOBEHb Kypca
(U3UKH HA YPOBHE CPEIHETO 00I1ero 00pa3oBaHus I0HKEH U3y4aThCs B YCIOBUSX
MpEeAMETHOTO KaOuHeTa (DU3UMKU WIM B YCJIOBUSX HHTETPUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIa. B kabuHeTre (U3MKU JOKHO OBITh
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHUE JJIsI BBINOJTHEHUS YKa3aHHBIX B
nporpaMMme no (U3NKe YYEHHUYECKUX MPAKTUYECKUX padOT U JIEMOHCTPALIUOHHOE
o0opyiI0BaHuUE.

JleMOHCTparmoHHoe ob0opyaoBaHue (GOPMUPYETCSI B COOTBETCTBHH C
MNPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U  OOECIEeUUBAET IMOCTAHOBKY
MEPEYUCIICHHBIX B MporpaMMe M0 (QU3MKE KIIOUYEBBIX JIEMOHCTpALMN s
UCCIIEJIOBAHUSA  M3y4YyaeMbIX SIBIGHMM M  MPOIECCOB, OMIHUPUYECKUX U
(dbyHAaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlaGopaTopHoe oOOpydOBaHHE [Jid YYEHHUYECKUX TMPAKTUUYECKUX pPadboT
dbopmupyetcsi B BUJE TEMaTHYECKUX KOMILIEKTOB M OOECIEUMBAECTCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. TemMaTHYecKue KOMIUIEKTHI
1abopaTopHOr0 O0OpPYIOBAaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOIb30BAHUM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX 1aOOpATOPHIl.

OCHOBHBIMH LIENAMH U3yUeHUs PU3UKHU B 00IIEM 00pa30BaHUHU SIBISIOTCS .

e (opMHpOBaHUE HMHTEpPECa M CTPEMIICHHS OOyYalOlUXCS K HAYYHOMY
U3YUYEHUIO MPUPOJbl, Pa3BUTHE HUX HHTEIUIEKTYalbHbIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HaHUsI U (PopMUpPOBaHUE
UCCIIEIOBATEIBCKOTO OTHOIIECHHUS K OKPYKAIOIIUM SIBICHUSIM;

e (OopMHpPOBAHME HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa HW3yUYCHHs
OCHOB CTPOEHHUS MaTEepUu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopMmHupoBaHHE YMEHUN OOBACHITH SBJICHHS C HCHOJb30BAHUEM
($bU3UYeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBAHUE TPEACTABICHUNA O POJU (PUIUKU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTimkeHue 3TUX 1eseil o0ecrneunBaeTcss peleHueM CIEIYIOMUX 3a/1ad B

MpoIecce u3yueHus Kypca prU3uKu Ha YpOBHE CPEIHETO 00I1ero o0pa3oBaHus



e TIpHUOOpETEHHE CHUCTEMBI 3HAaHUU 00 001mmx (bU3NIEeCKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHHKY,
MOJICKYJISIPHYIO  (PU3UKY, BJIEKTPOAMHAMUKY, KBAaHTOBYIO (UBUKY U
AJIEMEHTHI aCTPO(PU3UKHU;

e (opMHpOBaHME YMEHUN NPUMEHATh TEOPETUUECKUE 3HAHUS  JJIA
oObsAcHeHUsT (U3MYECKUX SBJICHUW B TPUPOAEC U ISl TPUHATHUS
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HMU;

e OCBOCHHME CHOCOOOB pEIICHUS Pa3IUYHBIX 3aJad C SIBHO 3aJIaHHOU
¢dbuznyeckod MOJENbIO, 3ajlad, MOJAPa3yMEBAIONIUX CAMOCTOATEIBHOE
co3faHue (pu3nuecKoil MoJIeN, aJIecKBaTHON yCIIOBHSIM 3a/1auu;

e TMOHMMaHUE (U3UYECKUX OCHOB U MPUHIIUIOB ACHCTBHUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTUUYECKHUX MPOIIECCOB, UX BIUSHUS HAa OKPY>KAIOIIYIO
cpeny,

e OBJIaJICHHE METOJAMHU CaMOCTOSITENIbHOTO IUIAHUPOBAHUSI U TMPOBEICHUS
(bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTanuu uHbOpMaluu,
OTpeJIeNICHUs I0CTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

e CO3JAHUE YCIIOBUM JUIS PAa3BUTUs YMEHHUU ITPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN AESATEIBHOCTH.

Ha wsyuenume ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIAHEro OOIIero
obpazoBanus orBoautcs 136 wacos: B 10 kiracce — 68 yacoB (2 yaca B Henelo), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipemyaraemsplii B mporpamme 1o (U3UKE MEPEeUeHb Ja0OpATOPHBIX M
MPaKTUYECKUX palboT SBISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JIeNaeT BBIOOP
MpOBEACHUSI JIa0OPATOPHBIX PAObOT M OMNBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEN 00yUYarOIINXCS.



COIEPKAHUE OBYYEHUA
10 KITIACC

Paznen 1. ®u3uka u MeToAbl HAYYHOT0 TO3HAHUS

@dusnka — Hayka o mnpupoje. Haydnesle MeTOAbl MO3HAHUS OKPYKAIOLIETO
mupa. Posb 3KkcnepumMeHTa W TEOpUM B IIPOLECCE MO3HAHUS IPUPOJIBI.
DKCIEpUMEHT B (PUBHKE.

MopenupoBanue (pU3MUECKUX SIBICHHN W mporieccoB. HayuHble TUMOTE3bI.
®dusnueckue 3aKOHbl U TEOPUH. ['paHUIIBI TPUMEHUMOCTU (DU3NUYECKUX 3aKOHOB.
[IpuHUKMT COOTBETCTBHS.

Pons u Mecto Qusuku B HOpMUpPOBAHHH COBPEMEHHOW HAYUYHOW KapTUHBI
MHPA, B IPAKTUYECKOU NEATETBHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBeie W UHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHbIC
JNATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABWKeHUE. OTHOCUTEIBPHOCTh MEXaHUYECKOTO JBUKCHUS.
Cucrema orcuéra. TpaekTopus.

[Tepemernienne, ckopocTh (CpeAHsisi CKOPOCTh, MIHOBCHHAs CKOpPOCTb) U
YCKOPEHUE MaTE€pUAIbHOM TOYKH, UX MPOCKUHH HA OCHU CUCTEMBbI KOOpJHHAT.
CiioxeHne nepeMenieHuii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIMHEIHOe nBUxkeHue. ['paduxu
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUs, IYTH M [EPEMELICHUS
MaTepualbHOM TOYKH OT BPEMEHH.

CBobOonHOE masieHue. Y CKopeHue CBOOOTHOTO TaICHHS.

KpuBonuueiinoe  nBukeHue. JIB>keHHE  MaTepUaJbHOW  TOYKH IO
OKPYKHOCTH C IOCTOSTHHOM 10 MOYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs
ckopocTs. [lepron u yactota oOpamenus. LleHTpocTpemMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: CIHIAOMETD,
JNBH>KEHUE CHAPSJOB, LICMTHBIE U PEMEHHBIE TTEPEIavu.

Jlemoncmpayuu

Mogenb cucTEMBI OTCUETA, WILTFOCTPALMS KUHEMATUYECKUX XAPAKTEPHUCTUK
JBHKCHUS.

[IpeoOpazoBaHue IBUKEHHI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Taienue Ten B BO3/IyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenve nBuKeHUs Tena, OPOIIEHHOrO MOJl YIJIOM K TOPU3OHTY M
TOPU30HTAJIBHO.



N3mepenune yckopeHus CBOOOAHOTO MaCHUS .

Hanpasnenue ckopocT npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomuwi

N3ydyeHne HEpaBHOMEPHOrO ABMKEHHUS C LEIBIO ONPENEIEHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXIYy IyTAMH, NPOUACHHBIMH TEJIOM 3a
IIOCJIEOBATENIbHBIE PABHBIE MPOMEKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOU CKOPOCTBHIO, PAaBHOM HYJIIO.

N3ydenune NBMKEHUS IIapUKA B BI3KOM XKUJKOCTH.

N3yuenue nBrxeHUs Tena, OPOLUIEHHOIO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  orHocurenbHOCTM  ['amunesa. IlepBeii  3akoH  HproToHa.
NuepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cua. [Ipunnun cyneprosuuuu cui. Bropoit 3akoH HeroToHa
IUI MaTepUaabHOU TOUKH. Tperui 3akoH HproTOHA 111 MaTEpUANIbHBIX TOYEK.

3akoH BcemupHOro Ttarotenuss. Cumia Tsokectu. llepBas kocmuyeckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Bunsl Tpenus (mokost, ckoibkeHus, kadenus). Cuna tperus. Cyxoe
Tpenue. Culia TpeHUs CKOJIbKEHUS U cuiia Tpenus nokosi. KoadduumeHt tpenus.
Cuta conpOoTHBIICHHS TPU JBUKCHUHU TEJIA B KUJKOCTH WU Tas3e.

[locTynaTenbHOE U BpallaTeIbHOE IBHKEHUE a0CONTIOTHO TBEPAOIO Tela.

MoOMEHT Cuiabl OTHOCUTEIBHO OCH BpameHus. llneyo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpPOMCTBA W NPAKTUYECKOE MPUMEHEHUE. IMOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIITYTHUKOB.

Jlemoncmpayuu

SIBIIeHVE MHEPLIHM.

CpaBHeHME MacC B3aMMOJIEUCTBYIOIIUX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Croxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT JeopMalui.

Hesecomocts. Bec tena nmpu yCKOPEHHOM NOABEME U MAJCHUM.

CpaBHEHME CUJI TPEHUS TOKOSA, KAUEHUS U CKOJIBKCHHS.

YcnoBus paBHOBeCHUs TBEPAOTO Tejia. Buabsl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomuwl

N3yuenue nBrxeHus: Opycka mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTHA CWJI YIPYTOCTH, BO3HUKAIOIIUMX B NPYKUHE U
pPE3UHOBOM 00pa3slie, OT ux Aedopmaluu.

HccnenoBanue ycioBUM paBHOBECUS TBEPAOTO Tela, MMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl coOXpaHeHUs 8 MeXAHUKe

Mmnynsc MaTepuaabHOW TOYKH (Tena), CHCTEMbl MaTepPUAIBHBIX TOYCK.
NMnynsC cuiabl M U3MEHEHHE HMMITYJIbCa Tena. 3aKOH COXPAHECHUS WMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cuiabl. MOIIIHOCTD CUJIBI.

Kunetnyeckass sHeprus marepuanbHOil Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU.

[ToreHunanpHas DHEPIHUsl. [ToreHunanpHas DHEPIrUs YIpyro
nedhopMupoBaHHOM  mpyxuHbl.  [loTeHImanbHas »HeEpruss Tela  BOIU3H
MMOBEPXHOCTH 3EMIJIH.

[ToreHunanpHbIE M HENOTCHUHUAJbHBIE  CHJIBL. CBsi3b  paboOThHI
HETOTCHUUAJIBHBIX CHJI C W3MEHEHHEM MEXaHWUYECKOW SHEPrHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHrnueckrne yCTpOMCTBa M NMPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.

PeaktuBHOE nBMXKEHME.

[lepexo1 MOTEHIIUATIBHONM SHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomuwl

N3yueHne aOCOMIOTHO HEYIPYroro yjapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasATHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHHEM MEXAHUYECKON >HEepruu
TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Mosekyasipuasi pu3znka U TEpMOAUHAMUKA

Tema 1. Ocroébl moneKynapHo-KUHEMu4ecKol meopuu

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISPHO-KUHETUYECKON TEOPHUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBrxkeHue. uddysus. Xapakrep ABMKEHUS U
B3aMMOJICMCTBUSL YacCTHI] BemecTBa. MoJaenu CTpPOEHUs Ta3oB, XKUIKOCTEH U
TBEPJBIX TeJT U 0OBSICHEHUE CBOMCTB BEIlIECTBA HA OCHOBE ATUX Mojelei. Macca u
pasMepsl mosieky. KonndectBo BemecTBa. [loctostnHas ABorajpo.

TemnoBoe paBHOBecue. Temneparypa u e€ msmepenue. lllkama temneparyp
Llenbcns.



Mogens upeanbHOro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpUHU HJealbHOro rasza. AOCONIOTHAs TeMIleparypa Kak Mepa
CpEIHEN KUHETHYECKOM DHEPIrHuM TEIUIOBOTO JBWXXEHHUsA yacTull rasa. lllkama
temrepatyp KenbBuna. I'a3oBbie 3akoHbI. YpaBHeHHe MenaeneeBa—KianelpoHa.
3akoH [laneToHa. M30mponeccsl B UICAIBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLIECCOB: HM30TEpPMaA, H30XO0Pa,
n3o0apa.

TexHuueckne yCTpOHMCTBA M MPAKTHYECKOE MPUMEHEHHUE. TEPMOMETD,
OapoMerp.

Jlemoncmpayuu

OnbITh, JTOKA3bIBAIONIME JUCKPETHOE CTpOEHUE BemlecTBa, (dororpaduu
MOJIEKYJI OPraHUYECKUX COCUHEHUN.

OmnbrThl 10 TUhPYy3UN KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBH)KCHUS.

Mogens onbita ITepHa.

OnbITHI, JIOKA3bIBAIOIIINE CYIIECTBOBAHHUE MEKMOJIEKYIISIPHOTO
B3aUMOJIEUCTBUA.

Mogenb, WLTIOCTPUPYIOLIAsd IPUPOAY JABIEHUS ra3a Ha CTEHKU COCYy/a.

OnbIThl, WIIOCTPUPYIOIIAE YPAaBHEHUE COCTOSAHUS HJACAIBHOIO Trasa,
M30MIPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopHsie pabomaol

Onpenenenne Maccel BO3AyXa B KIIACCHOM KOMHAT€ HA OCHOBE HU3MEpPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIEPATYPhI BO3/IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MTapaMETPAMH COCTOSTHUS Pa3pEKEHHOIO
rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMmonuHamuueckas cucteMa. BHYTpeHHSI SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U croco0bl e€ n3MeHeHus. KonnuectBo TemnoTel u pabota. BHyTpeHHss
SHEpPrus  OJHOATOMHOIO  HWJEallbHOrOo  ra3za. Buael  Temionepenayw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIYUYCHHUE. Y AEIbHASI TEIUIOEMKOCTh BEIIECTBA.
KonuecTBO TEIITIOTHI ITpU TEILIONEpE1aye.

[lonsitTue 00 ammabatHoMm mporecce. llepBbIil 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne mepBOTrO 3aKOHA TEPMOJAMHAMUKH K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akon TepmoauHamuku. HeoOpaTuMoCTh MPOIECCOB B MPUPOJIE.

TermoBble  MamwmHbl.  [IpuHOMOBL ~ AEUCTBUS  TEIUIOBBIX — MAIIHWH.
[IpeoOpazoBanus H5HEpruM B TEIUIOBBIX MamnHaxX. KoadduuueHt mnone3Horo
nerictBug TermoBord mamuHbl. [ukn KapHo m ero koa@UIIMEHT MOJE3HOTO
JEUCTBHSI. DKOJIOTHUECKHE MPOOIEMbI TEIIIOIHEPTETUKH.



TexHnueckne yCTpOMCTBA H MPAKTHYECKOE MPUMEHEHUE. JBUTATENb
BHYTPEHHET'0 CropaHusi, ObITOBOM XOJOJUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

W3meHeHnrne BHYTpeHHEW SHEpPruu Tejla MpPH COBEPIICHUH PabOThI: BBUIET
npoOKu K3 OYTBUIKM MOJ JEHCTBHEM CKATOrO BO3AyXa, HarpeBaHue s¢upa B
JaTyHHOU TPpyOKe myTéM TpeHus (BUICOACMOHCTPAITHS).

V3MeHeHne BHYTPEHHEH SHEPTHH (TeMIIepaTyphl) Tela MpH Terrioneperade.

OnpIT 1O aauMadaTHOMY pacHIMPEeHHI0 Bo3ayxa (OHBIT € BO3AYHIHBIM
OTHHBOM ).

Mopenu napoBoif TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JBUTATES.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwl

N3mepeHne yaeapHON TEIIOEMKOCTH.

Tema 3. Aepecamnivie cocmosanus eeuiecmea. Dazoevle nepexoonvt

[TapooOpa3oBanue u KoHAeHcarus. Vcrnapenue u kumneHue. AOCOMIOTHAS U
OTHOCUTENbHAS BIAXKHOCTH BO3ayxa. HacellleHHbIM map. YaenbHas TEIUIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT TaBJICHUS.

Tépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONUSI CBOWCTB
kpuctamwioB. Kuakue kpuctamibl. CoBpemeHHble Marepuanbl. [lmaBieHue u
KpUcTaJlu3anus. Y ieapHas TerioTa miaBieHus. Cyonumanus.

VYpaBHeHUe TEMI0BOTO OalaHca.

TexHnueckne yCTpOHCTBA M TPAKTUYECKOEC MPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH IOIYyUYEHUSI COBPEMEHHBIX MATEPHUAIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHILEHHBIX MAPOB.

Kunenne npu MOHWKEHHOM JIaBJIICHUU.

CnocoObl U3MEpPEHUS BIAKHOCTH.

Hab6nronenve HarpeBanus U MiIaBJIeHUs KPUCTANIMUECKOTO BEIIECTRA.

JleMoHCTpaus KpUCTaJIO0B.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwl

N3mepeHne OTHOCUTEIIBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DaekrpoamHaMuka
Tema 1. Inekmpocmamuka
DJeKTpu3auus Tel. OJIEKTpUYECKUud 3apsid. JBa Buaa 3IIEKTPUUYECKUX
3apsiaoB. [IpOBOIHUKH, AMANEKTPUKH M MOIYNPOBOAHUKHU. 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsaa.
B3aumopericteue 3apanoB. 3akoH Kynona. ToueuHblid 3IEKTpUUECKHM 3apsi.
Onektpuueckoe mnoJie. Hanpspk€HHOCTh  amekTpuyeckoro noss. [IpuHnomn



CYIIEPIIO3UIIMHA JIEKTPUUECKUX MOoyer. JIMHUKM HAnpsHKEHHOCTH SJIEKTPUYECKOTO
TOJISL.

Pabora cunm  amexktpocratmdyeckoro  mossi.  IloreHmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JHUAJIEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
JlnsnekTpudeckast MPOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOpA.
DHeprus 3apsHpKEHHOr0 KOHIEHCATopa.

TexHnueckne yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHHE. 3SIIEKTPOCKOTI,
ANEKTPOMETP, DIJIEKTPOCTATHYECKAs 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN annapar, CTPYWHBIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NMIPUHLIKI JEUCTBUS DIIEKTPOMETPA.

B3aumopenicTBue Ha3JIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3APSKEHHBIX TEI.

[TpoBOJHUKH B 3NEKTPOCTATHYECKOM MOJIE.

DJIeKTpocTaTUYECKAas 3aIHTA.

JIMBIEKTPUKH B DIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMU U TUDJIEKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsHpKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomuwi

N3mepeHne aneKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiit snekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUNA TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMa [u1s ydacTKa LEIH.

DJIEKTPUYECKOE CONPOTHUBJIICHHUE. Y ICIBHOE CONPOTUBICHHE BENIECTBA.
[TocnenoBaTtenpHOE, MapAILIETBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.

PaGora osnektpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOABMKYIIAA CUJIa U BHYTPEHHEE COMPOTUBIICHUE HWCTOYHHMKA TOKA.
3akon OMa JiJ1s OJTHOU (3aMKHYTOM) 3JIeKTprueckoi mernu. KopoTkoe 3aMbIKaHHE.

DJIEKTpOHHAss  MPOBOAUMMOCTH  TBEPABIX  METAJJIOB. 3aBUCUMOCTD
CONPOTUBIICHUSI METAJLIOB OT TeMIlepatrypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKU I TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmynpoBoAHUKHN. CoOcTBeHHas u MIpUMECHas MIPOBOJUMOCTh
nonynpoBoAHUKOB. CBolicTBa Pp—n-niepexoa. [lomynpoBoaHrukoBbie TPUOOPHI.

OJIEKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPONIUTUYECKAST TUCCOLUALINS. DIEKTPOIIN3.



DJIEKTpUYECKU TOK B razax. CamMOCTOATEIbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [lma3ma.

TexHuueckrne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. aMIIEPMETP,
BOJBTMETP, pEOCTAaT, HUCTOYHUKH TOKA, DSJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, OJTYITPOBOAHUKOBBIN U0/, TaJIbBAaHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAIIPSKEHUS .

3aBUCUMOCTh COTPOTHUBJIEHUS LUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIAU MTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CmenaHHOE COeTMHEHNE TPOBOJHUKOB.

[Ipsmoe wu3MepeHHne HIEKTPOABHKYIIEH cuibl. KOpoTkoe 3ambIKaHuE
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3AEKTPOJIUTOB.

HckpoBont pasps U IpOBOAUMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOAUMOCTH AUO/A.

Yuenuueckuii sxkcnepumenm, n1abopamophvie pabomuwl

N3ydeHnne cMenaHHOrO COEMHEHUS PE3UCTOPOB.

N3MepeHne 3neKTpOABWKYIIEH CUJIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONIPOTUBJICHHS.

HabGnronenue snekTponusa.

Me:xknpeamMeTHbIe CBA3H

Nzyuenune kypca ¢usuku 6a3oBoro ypoHs B 10 kimacce ocymiecTBIsSETCS ¢
YYETOM COJZIEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHHU.

Meswcnpeomemnvle nouwsamus, CBA3aHHBIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAy4HbIA (akT, TUnore3a, (u3nveckas BEIUYMHA, 3aKOH,
Teopusi, HAOJII0IeHNE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMbl ypaBHEHUW, JUHEWHas QyHKIUS,
napaboia, runepOosa, ux rpa@uKu U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKIMHU HA OCA KOOPJWHAT, CIIOKEHHE BEKTOPOB.

buonoecus: mexannueckoe NBHXKEHUE B KUBOW mpupojne, nuddysus, ocMoc,
TEIUIOOOMEH KHMBBIX OPTaHU3MOB (BHIBI TEILIONEPEavH, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBIICHUS B )KUBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIJIOBbIE CBOWMCTBA TBEPJIBIX TEJ, XKUJIKOCTEU WU



ra3oB, SJICKTPHUYECKHE CBOMCTBA METAJJIOB, AJCKTPOJIUTHYECKAs IUCCOLMAIINSA,
rajbBaHUKa.

T'eoepachus. BIaxXHOCTH BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonocus. mpeoOpa3oBaHUE JBHIKCHHN C HCIOJb30BAaHUEM MEXaHHU3MOB,
YYET TPEHUS B TEXHUKE, IOJIIUMHUKHA, HCHOJb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TexHHKe (pakera, BOJOMET M JApPYyrue), ABUTATCIb BHYTPEHHErO
Cropanwusi, mapoBasi TypOrMHa, OBITOBOM XOJOAUILHUK, KOHIUIIMOHEP, TEXHOIOTUH
MOJYyYEHUsI COBPEMEHHBIX MAaTEpUaloB, B TOM YHCIE€ HAHOMATEpHAJOB, U
HAaHOTEXHOJIOTHH, JJIEKTPOCTaTHYECKAs 3allluTa, 3a3eMJICHUE JJICKTPOIPHOOPOB,
KCEpOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIILHbBIC pruOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. daekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmMpoMazZHUMHAA UHOYKYUS

[TocTostHEbIE ~ MarHuTH.  B3auMOAEHWCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mone. BexkTop MarHuTHOM HHAYKUMMU. lIpuHOUN cCyneprno3unuu
MAarHuTHBIX MoJiel. JIMHMM MarHUTHOM WHAyKUuuW. KapThHA JMHHUI MarHUTHOM
WHAYKIWH 0 HOCTOSHHBIX MAarHUTOB.

MarnutHoe T0J€ MPOBOAHUKA C TOKOM. KapTWHa JMHUAN WHAYKIUU
MAarHiuTHOTO TOJIA JUIMHHOTO MPSAMOrO IPOBOJHWUKA M 3aMKHYTOTO KOJIBIIEBOTO
MMPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTere mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE .

Cuna Jlopenna, e€ Moaysb U HanpaBJeHUE. [[BH>KeHNE 3apsyKEHHON YaCTUILIbI
B OJTHOPOJHOM MarHUTHOM Tojie. Pabota cumsl Jlopenma.

SIBneHne SJIEKTPOMAarHUTHOM WHAYKOUU. [loTOK BekTOpa MarHUTHOU
WHAYKIUU. OJICKTPOJABMIKYINAs CWJIAa HWHAYKIUMUA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe siexTpruueckoe mnoJie. DNEKTPOABWKYIIAs Ccuila HHAYKIHU B
MPOBOJIHUKE, ABUKYIIEMCS OCTYNATEILHO B OJTHOPOJHOM MAarHUTHOM IOJIE.

ITpasuiio Jlenua.

NHaykTUBHOCTH.  SIBJ€HHE CaMOWHAYKIUH. OJIEKTPOJBHXKYIIAS  CHUJa
CaMOMHIYKIIHH.

DHEprus MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHU4YeCKrne yCTPOMCTBA W NPAKTUYECKOE NPUMEHEHHUE. TOCTOSTHHBIC
MAarHuThl, AJIEKTPOMATHUTHI, JJCKTPOJABUTATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUIl, UHAYKIIMOHHAS MEYb.



Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MArHUTHBIM TIOJIEM.

JInHUY UHAYKIIUA MAarHUTHOTO TTOJIS .

BzaumoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuiibl JIopeHIIa Ha MOHBI JIEKTPOIUTA.

SIBneHne 3MEKTPOMAarHUTHON UHYKIIUH.

[IpaBumno Jlenna.

3aBUCHUMOCTh JJICKTPOABIKYIIEH CHIIBI MHIYKIUH OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

SIBiieHME CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3yueHne MaraHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue neicTBUS MOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3EKTPOMATHUTHOW WHIYKIIHM.

Pa3znen 5. KosieGannsi u BOJIHBI

Tema 1. Mexanuueckue u 3j1eKmpomazHumHbsle Koaeoanus

Konebarenvnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJIEOAHMUS.
IMapmonnueckue konebanusa. Ilepuoja, vactora, aMIuutTyga U ¢asza KosieOaHUM.
[IpyxuHHBIM MasATHUK. MareMaTu4yeCKU MasATHUK. YPaBHEHUE TapMOHUYECKHUX
konebanuii. [IpeBpailieHne SHeprUu MPU TAPMOHHUECKUX KOJICOaHUsX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJIeOaHUS B
UJEaTbHOM KOJe0aTeIbHOM KOHTYpe. AHAQJIOTUS MEXIYy MEXaHUYEeCKUMU H
ANEKTPOMArHUTHeIMU KoneOanusiMmu. dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UCATHHOM KOJI€0aTeIIbHOM KOHTYpE.

[IpeacraBneHue o 3aTyxawIux KojieOaHUsX. BhIHYXeHHbIE MEXaHUUECKUE
KoneOanus. Pezonanc. BeiHYXI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEeOaHMUS.

Ilepemennbiii  TOK. CHHyCOMAANbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO0 TOKA. AMIUIMTYAHOE M JEUCTBYIOIIEEC 3HAYEHHE CWIBI TOKA H
HaIPSHKEHUS .

Tpanchopmatop. [IpousBoncTBo, nepenaya U MOTpPeOICHUE SIEKTPUUECKOU
SHEPruu. JKOJOTMYECKUE PUCKHU TMPU NPOU3BOJCTBE AJEKTpo3Hepruu. Kymnprypa
WCTIOJIb30BAHUS JIEKTPOIHEPTUM B OBCETHEBHOW KU3HU.

TeXxHUYeCKrue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUUECKUHN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUHU JICKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KosieOaTenbHOH CHCTeMbl (TPYKUHHBIA HIJIH
MaTEeMaTHYCCKUH MasTHHK).



HabGntonenue 3aTyxaronmx KoieOaHui.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJIEOaHUI.

Habmtonenue pe3oHaHca.

CB0OOHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcnmuiorpaMMbl (3aBUCUMOCTH CHITBI TOKA M HAIIPSDKEHUST OT BPEMEHH) TSI
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mpu mociaeAOBaTEIbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKU
MHyKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JIMHUM JIEKTpOIepeayn.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomuwi

HccnenoBanue 3aBUCUMOCTH MEPUOJA MANIBIX KOJEOAHUN rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChI Tpy3a.

HccnenoBanne mNEepeMEHHOTO TOKa B LENM U3  NOCIEHOBATEIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpoOMaAZHUNHbBLE GOTHbL

MexaHnnueckue BOJIHBI, YyclOBHsS pacnpoctpaHenus. llepuon. CxopocThb
pacrpoCcTpaHeHUsi M JJIMHA BOJIHBI. [lomepedHble ¥ MPOJMOIbHBIE BOJHBI.
Nutepdepennus u nudpakins MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIEC BOJIHBI. Y CJIOBHS U3JIYYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aunmuas opuentaiusi BektopoB E, B, V B anekTpomaruutHoii BosiHe. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE, MPETOMIICHUE, MOoJspu3aius, Audpakius,
unrepdepennnsi. CKOpoCTh 31EKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHHIX BOJH. [IprMeHeHUe ANeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUUIIBI paANOCBA3M U TeNEBUACHUS. Panuonokausi.

DJIEKTPOMArHuTHOE 3arpsA3HEHUE OKPYKAOUIENH CPEJIbI.

TexHudeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMArHOCTUKA B TEXHUKE M MEAUIIMHE, pajap,
paguonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoCTPaHEHUE MOMEPEYHBIX U MPOJAOTBHBIX BOJIH.

Koneb6mromeecs Teo kKak MCTOYHUK 3BYKA.

HabGntonenue oTpaxeHus U NPeJIOMICHUS] MEXaHUUYECKUX BOJIH.

Hab6nronenue unrepdeperiuu u audpakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOU PE30OHAHC.

HaGntonenue cBsi3M TPOMKOCTH 3BYyKa U BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOU KoJieOaHUM.



Uccnenosanue CBOWCTB AJEKTPOMArHUTHBIX  BOJIH: OTpaXKCHHUE,
npesioMIIeHHe, noJsapu3anus, nudpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. lIpsMonuHENHOE pacnpoCTpaHEHHWE CBETa B
onHopoaHou cpene. JIydy cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHnue cBeTa. 3akoHbl oTpaxkeHusi cBeTa. [locTpoenue n300pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3aKOHbBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MTOKA3aTelNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbld yroy IMOJHOIO
BHYTPEHHETO OTPAXKECHUA.

Jlucniepcust ceeta. CiaoxHBIN cocTaB Oenoro ceeta. L[BeT.

CobOuparomue u pacceuBawmie JnuH3bl. ToHkas nauH3a. DOKycHOE
paccTosiHMe W ONTHYecKas cujia TOHKOW JuH3bl. [locTpoeHue u3zoOpakeHuil B
coOMpamuX U pacceuBaronmMx jJuH3ax. DopMyna TOHKOW JTUH3BI. YBeJIUYEHHUE,
JlaBa€MO€ JINH30M.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKHU.

BonnoBas onrtuka. Wuatepdepenuus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBus HaONIOJEHUS MaKCUMyMOB M MHUHHUMYMOB B HMHTEpPhEpEHIMOHHON
KapTHUHE OT ABYX CUH(A3HBIX KOTEPEHTHBIX UCTOUHHUKOB.

Hudpakums cBera. JudpakmuonHas pemérka. YCIOBHE HaOMIOICHUS
[JIaBHBIX ~MAKCHMYMOB NpW TAaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY .

[Monsipuzanus cera.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE. OYKH, JyIa,
(dboToanmapaT, NPOCKIMOHHBIA ammapar, MHUKPOCKOM, TEIECKOM, BOJOKOHHAs
ONTHKA, TU(paKIMOHHAS PEHIETKA, TTOJIIPOUS.

Jlemoncmpayuu

[IpssMoIMHENHOE pacHpOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETA.
OnTtuyeckue TpuodOpHI.

[TomHOE BHYTpEHHEE OTpaxkeHne. Moienp CBETOBOA.

HccnenoBanue cBOMCTB M300pakKeHUM B TMH3AX.

Mopenu MUKPOCKOTIA, TEJIECKOTIIA.

HabGntonenue unteppepeHuu cera.

HabGnronenue nudpaxuuu cera.

HabGntonenue nucnepcun CBeTa.

[Tonydyenue cekTpa ¢ TOMOIIBIO TPU3MBI.

[lonyuenue criekTpa ¢ MOMOIIbIO JU(PAKITUOHHON PEIIETKH.

Hab6nronenue nonsipusaiu cBeTa.

Yuenuueckuii sxkcnepumenm, n1abopamophvie pabomuwl



N3MmepeHnne nokazarens MpeaoMIIEHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUM B TMH3AX.
HabGnronenue nucnepcun CBETa.

Pa3nen 6. OcHOBBI ClIeNNAJILHOM TEOPUH OTHOCUTETHHOCTH
I'panunbpl  TpUMEHMMOCTH — KJaccHuuecko — MexaHuku.  [loctymartsl
CIICLIMATIbHOM TEOPUU OTHOCUTEIBHOCTU. HMHBAPUAHTHOCTH MOJIYJISl CKOPOCTH
CBETa B BaKyyMe€, IPUHUUI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAIICHUE
JUTUHBI.
DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YACTHIIBI.

CBs3bp MacCChl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOW YACTULIBI. DHEPTUS
MTOKOSI.

Paznen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6AHMOBOIU ONMUKU
®otonbl. ®opmyna [lnanka cBsizu 3HEprun GOTOHA C €ro YaCTOTON. DHEprus
U UMIyJibC (POTOHA.
OtkpeoiTue u uccienoanue Goroaddexra. Onbitel A. I'. CroneToBa. 3aKOHbI

dbotorddexra. YpaBuenue DiHimTerHa mana ¢oroddpdexra. «KpacHas rpanuma»
dbororddexra.

JlaBnenue ceeta. OnwiThl [1. H. JleGenera.

XUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTUUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
(dboTomaTuuk, coiHeuHas 6aTapesi, CBETOIUOI.

Jlemoncmpayuu

®otor(PekT Ha yCTaHOBKE C IMHKOBOM TIACTUHOIA.

HccnenoBanue 3akoHOB BHeNIHETO (poTtorddekra.

Cseronnon.

Conneynas 6aTtapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pezepdopna mo paccessHUIO o -YaCTHIL.
[Imanerapnas moxens aroma. Iloctynmatsl bopa. M3myyenume u moriouieHue
(OTOHOB MpHU MEpexoJe aroMa C OJHOTO YPOBHS JHEPruud Ha JApyrou. Bumsl
criekTpoB. CIIEKTp YPOBHEMN SHEPTUU aTOMa BOJOPO/A.

BonHoBbIe cBOMcTBa yactull. Bosusl ae bpoina. KoprmyckyisipHO-BOITHOBOM
Ty aJli3M.

CHoHTaHHOE U BBIHYXJEHHOE U31y4YCHUE.

TexHudeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPalbHBIM
aHaiu3 (CIIEKTPOCKOI), Ja3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mopgens onbita Pesepdopna.

Onpenenenne QIUHBI BOJHEI J1a3epa.

Hal6ntonenve nuHeyaTbix CIEKTPOB U3ITYyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomwl

Hab6ntonenve nuHelyaToro cnekTpa.

Tema 3. Amomnoe s0po

OKCIIEPUMEHTHI, JTOKA3bIBAIOIINE CIIOXKHOCTh CTpOEHHs siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHUr0  COCTaBa
paguoakTUBHOro u3nyueHus. CpoiictBa anbga-, OeTa-, TaMMma-U3Ty4CHHUS.
BrnusiHue painoOakTHBHOCTH Ha KUBBIE OPTraHU3MBbI.

OTtkpbiTHe TIpoTOHA W HedTpoHa. Hyknonnas monens siapa ['eiizenbepra—
NBanenko. 3apsn sapa. MaccoBoe uuciio siapa. M30Tormsi.

Anbda-pacnaa. ODJEKTPOHHBIM U TO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4YeHHUE. 3aKOH PAaIMOAKTUBHOIO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B sijipe. SnepHbie cuibl. [ledext maccsl spa.

Slnepubie peakuuu. /lenenue u CUHTE3 AI€Ep.

Snepnsiii peaktop. Tepmosimepubiii cunTe3. [IpoOieMbl M TMEPCIEKTUBBI
AICPHOU YHEPTETUKHU. DKOJIOTHUECKHUE ACIIEKTHI SICPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Metoabl HaOMIOACHUS U PETUCTPALIMH DJIEMEHTAPHBIX YACTHII.

dyH1aMeHTaIbHbIe B3aUMOAeCTBUS. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHrnueckne yCcTpOMCTBA U MPAKTHUYECKOE MPUMEHEHUE: T03UMETP, Kamepa
Buinbcona, siaepHbli peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TunK MOHU3UPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuwi

HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JjieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

OTarnbl pa3BUTHS aCTpOHOMMHU. [IpUKIaIHOE K MHUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3aus, spkue 3BE3bI, IUIAHETHI, UX BHINMOE
JIBHOKCHIUE.

CoJtHeyHas cucTreMa.

Connne. ConHeuHast akTUBHOCTh. McTouHuk sHeprur CojHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpajdbHBIM KJacc —
CBETHUMOCTB». 3BE34bI TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW ITOCIENOBATEILHOCTH. BHyTpeHHEe CTpOoeHuE



3BE31. COBPEMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUHN U 3BOoMonMu CoJHIA U
3BE3/. DTanbl >KU3HU 3BE3I.

Mueunsii [Iyte — Hama [amaktuka. [losnoxkenue w naBuxenue CoiHIA B
lNanaktuke. Tunbl ranakTuk. Paguoramaktuku u KBaszapsl. YEpHBIE ABIPBI B AApaX
rajakTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xab0na. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PemMkToBoe U3iyyeHHeE.

MacmraOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménubie npo6aeMbl aCTPOHOMHUH.

Yuenuuecxue nabarooenus

HabGntonenus HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUM NIJIs1 ONIPECIICHUS MOJO0KEHHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31Hs1 CEBEPHOro MONYIIAPUS U APKUE 3BE3/BI.

Hab6ntonenus B Teneckon Jlynsl, mnaner, Mneunoro [lyTu.

O6o0mariee NOBTOpeHHE

Ponp ¢u3uMkun W acTpOHOMHM B HKOHOMHUYECKOM, TEXHOJIOIMYECKOH,
COIMATILHOM U 3TUYECKOM cdepax NeaTeIbHOCTH YEIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMUU B COBPEMEHHOM HAy4YHOU KapTUHE MUpa, poib PU3NYECKOl Teopuu
B (opMupoBaHUM TpEACTaBICHUM O (U3MYECKOW KapTUHE MHpA, MECTO
(du3nYecKor KapTUHBI MUpa B OOLIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPECTABICHUNA O IPUPOJE.

Me:xknpeaMeTHbIe CBA3H

Nzydenune xkypca pusmku 6azoBoro ypoBHs B 11 kitacce ocymiecTBIseTCs C
YYETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHHU.

Meowcnpeomemnvie nousamus, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHUE, HAy4HbIA (akT, TUnoTe3a, (u3Mveckas BeJIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIEPUMEHT, MOJICTUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUEe CUCTEMBbl YPaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbI M HMX MPOEKIMU HA OCU KOOPJHMHAT, CIO0KEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMN, NpPU3HAKU TOA00US TpPEYyroJbHUKOB,
onpeieNeHre oA TIOCKUX GuUryp u oobéma Te.

buonocus: »nekTpuueckue SBJICHUS B JKUBOM MpUpOJE, KojeOaTelbHbIE
JNBW)KEHUSL B )KUBOM MPUPOJE, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCUCTBUE
paaraly Ha )KUBBIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKasA CTPYKTypa TBEPJIBIX
TEN, MEXaHM3Mbl O0pa30BaHMS KPUCTAJUIMYECKON pEHIETKH, CHEKTPaIbHbIN
aHanus.



l'eocpachusa. wmarHutTHBIE TIOMIOCA 3€MJIM, 3ajie)KU MAarHUTHBIX PV,
(dhoTochEMKA 3eMHOM MTOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHUN.

Texnonocusn: IJHMHUM DIEKTPONEpPENAyY, TEHEPATOP NEPEMEHHOIO TOKA,
AJEKTPOJBUTaTENb, WHIYKIMOHHAS T€4Yb, pajap, pPaAHUONPUEMHHK, TEICBU30P,
anteHHa, teiedoH, CBY-neub, MPOEKIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJIHEeUHast Oarapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA TITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPE/JHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «®du3uMka» Ha YpPOBHE CpPEIHETO OOILEro
oOpa3oBanus (0a30BbIi ypOBEHb) JAOKHO 00ECIIEUUTH MOCTHIKCHHE CJICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbLHBIX PE3YIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIEC PE3ynbTaThl OCBOCHHUS YueOHOTo npenmera «Dusnka» TOIKHBI
OTpa)kaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolUXCS PYKOBOJACTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEH MO3UIIMEN JMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAIINI, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUM, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCHUICKOTO OOIEeCTBA, PACHIMPEHUE >KU3HEHHOTO
ONBITa U ONbITA JAEATEIBHOCTHA B MPOLECCE PEeATM3alMU OCHOBHBIX HAIPABICHUN
BOCHIUTATENBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKaaHCKOro BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH IPAKIAHCKOMN MO3UIIMK 00YUYaIOIIETOCs KaK akKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTr0 OOIIEeCTBa;

NPUHATHE  TPAJUIUOHHBIX  OOIIEUENOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKHUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTH B MHTEpPECAX TPaKIAHCKOIO
oO11ecTBa, y4acTBOBaTh B CaMOYIIpaBJIECHUU B 00pa30BaTeIbHOM OpraHU3alni;

YMEHHUE B3aUMOJECUCTBOBATh C COUMATIBHBIMA UHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMUSIMU U Ha3HAYCHUEM ;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU AEATEINBHOCTH

2)NaTPUOTHYECKOTO BOCTIHTAHUS :

c(hOpMHUPOBAHHOCTH POCCHUMCKOU TpakIaHCKOMN UICHTUYHOCTH,
MaTPUOTU3MA,

LIEHHOCTHOE OTHOLIEHUE K TOCYJApPCTBEHHBIM CUMBOJAM, JAOCTUKEHUIM
POCCUNCKHUX YYEHBIX B 007aCTH (DU3UKU U TEXHUKU,

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUUECKOTO TTOBECHU;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
NESITEIIbHOCTHA YYEHOTO;

OCO3HAHUE JUYHOTO BKJIA/Ia B IOCTPOEHUE YCTONYMBOIO OyayIIEro;

4)3CTeTHYeCKOr0 BOCTIMTAHUSI :

ACTETUUYECKOE OTHOLLIEHUE K MUPY, BKIIFOYas 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero (u3n4ecKon Hayke;



5)TpyaoBOro BOCIUTAHUS

UHTEpEeC K pas3lnyHbIM cepam mnpodeccuoHanbHOU NESITENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3UKOU U TEXHUKOM, yMEHUE COBEPIIATh OCOZHAHHBIN BHIOOD
Oynyuieit mpodeccuu u peannu3oBbIBATH COOCTBEHHBIE )KM3HEHHbIE TJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(U3UKH Ha IPOTSKEHUH BCEH KU3HH;

6)3K0JI0rH4€eCKOro BOCITUTAHMSI

c(hOpMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, OCO3HAHHE TJI00aTBLHOTO
XapakTepa 3KOJIOTUYECKUX NpodIiem;

TJTAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUIM B OKPYXKAIOIIECH Cpelie Ha OCHOBE
3HAHUS LeJeH yCTOMUUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIupeHue OIbITa JESITEJIBHOCTH SKOJOTMYECKON HaNpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PH3HUKE;

7)IeHHOCTH HAYYHOTO TIO3HAHMS

c(hOpMUPOBAHHOCTL MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOM JESITeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3yueHUsT (QU3UKA  OCYIIECTBIATh  MPOEKTHYI0 W  HCCIEI0BATEIbCKYIO
NEeSTeNbHOCTh MHWBUIYaJIbHO U B TPYIIIE.

METANPEIAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiiCTBUSA
ba3oBble JJoruueckue aeicTBUS
CaMOCTOSTEIPHO  (OPMYIUPOBaTh W aKTyaJIU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNATh TEIN NEATCTLHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUH HX
JTOCTHKEHUS,
BEISIBIISITh  3aKOHOMEPHOCTH ¥ TPOTHBOPEYHMS B  PacCMaTPUBAEMBIX
(bU3HYECKUX SIBICHUSX;
pa3pabaTpiBaTh TUIAH pEIICHUs MPOOJEMBI ¢ YYETOM aHAM3a UMEIONIUXCS
MaTepHUAIBHBIX 1 HEMaTePUATHHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEIHLHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJIsIM, OIICHUBATh PUCKH MTOCIIECACTBHUI S TEIbHOCTH,
KOOPJIMHUPOBATh ¥  BBIMOJHATH pPabOTy B  YCIOBUSX  PEATBHOTO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI;
pa3BHBATh KPEATHBHOE MBIITUICHHE MPU PEIICHUN KU3HEHHBIX MTPOOJIEM .
ba3oBble uccjieqoBaTe/JbCKUe AelCTBUA:
BIIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATHSIMH W METOJaMU
(dbu3NYeCcCKON HayKH,



BJIaJIETh HABBIKAMU YYEOHO-HUCCIEOBATEIbCKON U MPOEKTHON NEATeIbHOCTH
B 00y1acTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB DEIICHUsS 3aJad (PU3HUYECKOrO COJIEpkKaHUsA, MPUMEHEHHIO Pa3IUYHBIX
METOJI0B TO3HAHUS,

BJIQJIETh BUJIAMH JIEATEIBHOCTH [0 TIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpEeTalMy, NpeoOpa3oBaHUI0 W MNPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYaIUsIX, B TOM YKCJIE PU CO3/IaHUH y4E€OHBIX MPOEKTOB B 00J1aCTU (DU3UKHU;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U M aKTyaJIU3UpOBaTh 3ajayy,
BBIJIBUTaTh TUMNOTE3y €€ pelleHus, HAXOJAUTh apryMEHThl IJi J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS,

aHAJIM3UPOBATh TIOJIYYEHHBIE B XOJI€ PpCEIICHHS 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIICHUBATH UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30oBaTElbHOU
JESTETLHOCTH, B TOM YHUCJIE MPU U3YYCHUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

yMETh TMEPEHOCUTh 3HAHUS 10 (QU3MKE B MPAKTHUYECKYIO 00JIacTh
KUZHEICSITEIBHOCTH,

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC UJICH, MpeJjIaraTh OpUrHHAIBHBIE TIOJIXO/Abl U PEIICHUS,

CTaBUTh MPOOJIEMBI U 3aJ]a4H, JOIMYCKAIOIME alIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ ungopmanuei:

BJIQJIETh HABBIKAMU TMOJyYeHUS UHPOpMAIUU (HU3UUECKOTO COACPKAHUS U3
HMCTOYHUKOB pa3HBIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBISTH TMOUCK, aHAJIU3,
CUCTEMATHU3alMI0 U WHTEPHpEeTalri0 HHPOPMAIMU Pa3IMYHbIX BHUAOB U (GOpM
MpeACTaBICHUS;

OLICHUBAThH JIOCTOBEPHOCTH MH(OpMaLINH;

UCIIONb30BaTh  CpelcTBa  MH(GOPMAIMOHHBIX UM  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUN B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3a7a4 € CcoOJroJeHHeM TpeOOBaHM APrOHOMHKH, TEXHHKH O€30I1acHOCTH,
TUTHEHBI, PECYpCOCOEpPEKEHHs, TMPABOBBIX M  ATUYECKUX HOPM, HOPM
MH(POPMAITMOHHON O€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPKaHUS B Pa3IMUHBIX (opmaTax ¢
y4€TOM HazHa4YeHUs1 HHPOPMAIUU U LEJIEBON ayJUTOPUH, BIOMpPAsi ONTUMATIBHYIO
(dbopmy npeacTaBIeHUs U BU3yaIU3alUH.

KoMMyHHKaTHBHbIE YHHBEPCAJIbHBIE yUeOHbIe 1eHCTBUA .
OCYIIECTBJIATH O0OIIEHNE Ha YPOKaX (PU3UKHU U BO BHEYPOUHOU JESITEIBHOCTH
pacro3HaBaTh  MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd ¥ CMATYaTh
KOH(JIUKTHI,



PAa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJACTB;

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAWBUIYAIBHON
paboTHI,

BBIOUpATh TEMATHUKy W METOAbl COBMECTHBIX JIEMUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH Ka)JI0r0 YiICHA KOJUICKTUBA;

NpUHUMATh 1€MW COBMECTHOM  JI€STEIBHOCTH, OpPraHU30BbIBATh U
KOOPJAWHUPOBATh JICMCTBUA 1O €€ JOCTWIKEHHIO. COCTABJIATH IUJIAH JICMCTBUH,
pacmpenensaTh pojd ¢ Yy4ETOM MHEHUW YYaCTHHUKOB, OOCYXXIaTh pPE3ylbTaThl
COBMECTHOM pabOTHI,

OILICHMWBATh KAYECTBO CBOEr0 BKJIAJa M KaXJAOTO YYaCTHUKA KOMaHIbl B
oO1IuiA pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

NnpeaIaraT HOBBIE IIPOEKTHI, OIEHUBATh WJEU C IIO3UIMA HOBU3HBI,
OPUTHHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYalUIX, IPOSIBIIATH TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCcAJIbHbIE YYeOHbIE IeiCTBUS
Camoopranuszanus:

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JIESITEIHLHOCTh B 00JACTU
(GU3UKH W acCTPOHOMHH, BBIABISITH MPOOJIEMbl, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHLIE 3a1aUH,

CaMOCTOSITEIbHO COCTAaBJISATh IUIAH PEHICHUS PACUETHBIX W KayeCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUYECKON paboThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATOUYTCHU

J1aBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacuIupsTh paMKH y4eOHOTO MIpeAMETa Ha OCHOBE JTUYHBIX MPEOUYTCHU |

JenaTh OCO3HAHHBIM BBIOOP, apryMeHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO JPYIUIMA B 00JacTu
(U3UKH, TOCTOSIHHO MOBBINIATh CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTE/JIEKT !

JaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBHI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IEISIM;

BJIaJICTh  HABBIKAMU  [O3HABaTENbHOW  pedIeKCMM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUH W MBICIUTEIbHBIX IIPOILIECCOB, HX PE3YJIbTATOB H
OCHOBAaHUU;

UCIIOIb30BaTh MPUEMBI pedIEKCUU JUIsl OLIEHKU CUTYyallid, BHIOOpa BEPHOTO
peuieHus;



YMETh OIICHUBATh PHCKH M CBOCBPEMEHHO IIPUHHUMATH PEIICHUS IO HX
CHIKCHUIO,;

IMPUHAMATh MOTHBBI M apryMEHThl JPYTrUX IIPH aHaJIU3e pPe3yIbTaToOB
JEATEIBHOCTH

MIPUHUMATH ceOsl, TOHUMAs CBOM HEJIOCTATKH M JIOCTOMHCTBA,

IMPUHAMATh MOTHBBI M apryMEHThl JPYTrUX IIPH aHaJIu3e pPe3yIbTaToOB
JEATEILHOCTH

MPU3HABATH CBOE MIPABO U MPABO JIPYTUX HA ONTHOKH.

B mpomecce MOCTHKEHHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS IPOTPAMMBI
nmo (Qusmke IS ypOBHSA CpeaHero oOmero oOpa3oBaHus y OOYyYarONIUXCS
COBEPIIIEHCTBYETCS AMOITMOHATBHBIN HUHTEJUICKT, IPEATIOJIaralOIIHA
c(hOpMHPOBAHHOCTb.

CaMOCO3HAHWsI, BKIIFOUAIOIIIETO CIIOCOOHOCTh MMOHUMATh CBOE AYMOIIMOHATILHOE
COCTOSIHUE, BUCTh HAIIPABJICHUS Pa3BUTHSA COOCTBEHHOH 3MOIMOHAIBHOM cephl,
OBITh YBEPEHHBIM B c€0€;

CaMOpPETYJIMPOBaHUsS, BKJIIOUYAIOIIETO CaMOKOHTPOJIb, yYMCHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIOCOOHOCTh aJalTHPOBATHCA K
OMOIMOHATHHBIM U3MEHEHUSM U TIPOSBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEMJICHHE K JOCTHXKCHHUIO ICIIH M
yCHeXy, ONTUMH3M, HWHUIHUATHBHOCTH, YMCHHE ACHCTBOBATh HCXOAS M3 CBOHX
BO3MOXXHOCTEM,

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHMUMATh SMOIIMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €ro TPH OCYIICCTBICHWH OOIINCHMS, CIIOCOOHOCTh K
COYYBCTBHIO H COIIEPEIKUBAHUIO;

COITMATbHBIX HAaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBEICTPANBATh OTHOIICHUS
C IPYTHMHU JTIOJbMH, 3a00THTHCS, MPOSBIISATh HHTEPEC M pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy obydyenms B 10 kiacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCA YMEHHUI |

JEMOHCTPUPOBATh Ha MpPUMEPAX POJb U MeCcTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHON TEXHUKH H
TEXHOJIOTHUM, B PAKTUYECKOU JICATEIbHOCTH JIFOJIEH ;

VUUTHIBATh TpaHUIBl TMPUMEHEHUSI M3YUYEHHBIX (U3UUYECKUX MOJICIICH
MaTtepualibHas TOYKa, HHEpIUaIbHas cucTeMa OTCcuéTa, abCOMOTHO TBEPIOE TETO,
WJICAJIBHBIN a3, MOJIEJIA CTPOEHUS Ta30B, )KUAKOCTEN W TBEPIBIX TEJ, TOYCUHBIN
AIEKTPUUYECKUM 3apsijl IPU pelieHU GU3NIECKUX 3a/1ay;

pacro3HaBath (u3HUecKue sBJICHUS (MPOIecchl) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJIAPHO-KMHETUUYECKON TEOPUU CTPOCHUS BELIECTBA U



JJEKTPOJUHAMUKH.  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TaJeHHE TeJ, IBI)KEHHE II0 OKPY)XHOCTH, HWHEPIIHS,
B3auMojieiicTBue Tei, Auddy3us, OpOyHOBCKOE ABMIKCHHE, CTPOCHHUE KUIKOCTEH
1 TBEPABIX TeIl, U3MECHECHUE 00bEMA TeJI TP HarpeBaHuU (OXJIAXKICHUH), TEILIOBOE
paBHOBECHE, HCIapeHue, KOHASHCAIWs, TUIABIICHHE, KPHUCTAJUIM3aIus, KUICHUE,
BJIAKHOCTH BO3/IyXa, IMOBBIIICHUE JaBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM
coCy/ie, CBS3b MEXKIy IlapaMeTpaMH COCTOSHHMS Ta3a B  HM30Ipoleccax,
AJIEKTPH3AIIHs TeJl, B3aMMOJCHCTBUE 3apA0B;

OTNUCHIBATh MEXAHWYECKOE IBWXEHHUE, HUCTOJIB3Yysd (PU3WUECKHE BEIUYUHBI.
KOOpJMHATa, IyTh, IEpPEeMEIIEHUE, CKOPOCThb, YCKOpPEHHE, Macca Tenia, Cuia,
WMITYJIbC Teja, KHHETHYEeCKash dHEPTus, MOTCHIIMaJbHAs dHEPrusi, MeXaHudecKas
paboTa, MexaHWYeCKas MOINHOCTb, TIPH OINHCAHWUU TMPABUIBHO TPAKTOBATh
(U3UYECKUl CMBICT HCMOJIb3YEeMbIX BEIWYMH, HMX OO0O3HAYEHUS U EIUHMUIIBI,
HaXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMH
BEJIMYMHAMMY,

OTNMCHIBaTh HW3yYECHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHUA,
UCIONb3ysl (U3MYECKHE BEIWYUHBI: JaBJICHUE rasza, TeMmIepaTrypa, CpeIHss
KUHETUYECKasi SHEPTUsl XaOTUUECKOTO JABUKEHUS MOJEKYJ, CPeAHEKBaJApaTUUHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHeprus, padbora rasa,
KO3((HUITMEHT TMOJIE3HOTO0 JCHCTBHUS TEIUIOBOTO JBUTaTels; IIPU ONMHUCAHUHU
MPaBUJILHO TPaKTOBAaTh (PU3UUYECKHHM CMBICT HCIOJIB3YEMbIX BEJIWYHUH, WX
0003HAUCHHS W CAUHHUIBI, HAXOAWTh (POPMYJIBI, CBSA3BIBAIOIINE JTaHHYIO
(hbU3UYECKYI0 BETUUHUHY C IPYTUMHU BEIUYUHAM

OTIMCHIBATh U3yYEHHBIC IJICKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUUECKHUE
siBiieHHs (IIPOIECCHI), UCIOB3Ys (U3UUYECKUE BEIMYUHBI. dJICKTPUUYCCKUN 3apsij,
IJIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH MOJIsI, MOTEHIIMAJ, Pa3HOCTh MOTEHIIUAJIOB,;
NPy OMHCAaHUM TIPABUJIBLHO TPAKTOBATh (PUBUUYECKUN CMBICT HCHOJIB3YEeMbIX
BEJIMYMH, UX OOO3HAYCHUS M EIUHMIIBI, YKa3blBaThb (hOPMYIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIMYMHY C APYTUMU BEJIMUYMHAMH ;

aHaJIM3UPOBaTh (PU3UUYECKHE MPOLECCHI M SBJICHUS, UCIONIB3YS (HU3NUECKUE
3aKOHBI M TIPUHIIUAIBI. 3aKOH BcemupHoro Tsarotenus, |, |1 u 11l 3axkonsr HeroToHa,
3aKOH COXpaHEHHS MEXaHWYEeCKOM OJHEpPruu, 3aKOH COXpPAaHCHHUS HWMITYJIbCa,
MPUHIMIT CYNEPIO3UIMK CHUJI, TPUHIIMI PAaBHOMPABUS HWHEPIIUATIBHBIX CHCTEM
OTCYETa, MOJEKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHUSI BEIIECTBA, T'a30BBIC
3aKOHBI, CBSI3b CpPeHEH KMHETUUYECKON SHEPTMU TETUIOBOTO JBMKEHUS MOJEKYI C
a0COIIOTHOM TeMIIepaTypou, MepBbI 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPaHEHUS
IJEKTPUYECKOr0 3apsja, 3akoH KyjoHa, TpH 3TOM pas3ivyaTh CIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKCHHE M YCJIOBHS (IpaHUIIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATL OCHOBHBIC TPUHITMIIBI JCHCTBUS  MaIlWH, MNOpUOOPOB U
TEXHUYECKHX YCTPONCTB; pa3nyaTh yCJIOBHUA UX OE30MaCHOTO MCIOJIH30BaHUS B
MMOBCEIHEBHON JKU3HU,

BBITIOJIHATh JKCIEPUMEHTHI 110 MCCICAOBAHUIO (PU3MYECKUX SBICHUM W
MPOIIECCOB C HCIOJb30BAaHUEM TIPSAMBIX U KOCBEHHBIX H3MEPEHUM, MPH ITOM
dbopMynupoBaTth TmpobOieMy/3agady W TUMNOTE3y Y4eOHOro JKCIEePHMEHTA,
cobupaTh YCTaHOBKY U3 TMPEIJI0KEHHOTO O0OPYIOBaHHWS, MPOBOJAWTH OIBIT H
(GhopMyIUpPOBATH BHIBOJIBI;

OCYILIECTBIIATH MPSAMbIe U KOCBEHHBbIE M3MEpPEHUs] (U3UUECKUX BEIUYWH, TIPU
9TOM BBIOMPATh ONTHMAIBHBIA CIIOCO0 W3MEPEHHUS M HCIIOIB30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (PU3MYECKUMU  BEIMYMHAMHU  C
UCIIOJb30BAHUEM MPSIMBIX HM3MEPEHUU, MPU HTOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCcUpOBaTh Pe3yJNbTaThl IOIYYCHHOW 3aBUCUMOCTH (HU3MYECKHX BEIUYUH B
BUJI€ TaOIUIl U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEA0BAHUS,

coOoaTh mpaBuiaa 0€30MacHOrO TpyJa MpU MPOBEICHUN HCCICIOBAHUN B
paMKax Y4yeOHOTO OJKCIEpPUMEHTa, Y4eOHO-UCCIIEeA0BATEIbCKOM U MPOEKTHOM
JESATETLHOCTU C HCMIOJb30BAaHUEM H3MEPUTENIbHBIX YCTPOUCTB U JaOOpPaTOPHOTO
000pya0BaHMUS,

pemath pacy€THBIC 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOM MOIEIbIO,
WCTIONB3Ys (Ppu3HMUYecKue 3aKOHBI U MPUHITMIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3a/1a4H
BBIOUpaTh (PU3UYECKYIO MOJIEINb, BBIACIATh (GU3UUYECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXoauMBbIe I €€ pelIeHHs, MPOBOJIUTH Pacy€Thl M OIICHHWBATh PEATHLHOCTH
MOJTYYEHHOTO 3HAYCHHS (PU3NYECKON BEITUYHHBI,

peliaTh Ka4eCTBEHHBIE 3a7]aUH . BBICTPANBAThH JOTHUYECKH HEMPOTUBOPEYUBYIO
LEMOYKY PaCCYXIEHUNU C OMOpPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3nvecKue sIBICHHUS;

UCIONb30BaTh ~ MOpPH  pEHIEHHH  Y4eOHBIX  3aJlad  COBPEMEHHbIC
MH(pOpPMaLIMOHHBIE TEXHOJOTUU JJIS TOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU
Y MIPEJICTaBICHHUS yYeOHON W HAy4YHO-TIOMYJISIpHOU HMH(OpMAIUK, TTOTyIeHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKHU aHATU3UPOBATH MOJy4aeMyI0 HHPOpMAIIHIO;

MIPHUBOJIUTH MMPUMEPHI BKJIAJa POCCUMCKHUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAYKH, OOBSICHEHHUE IIPOLIECCOB OKPYXKAIOUIEr0 MUpa, B pPa3BUTHE
TEXHUKU M TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETHYECKUE 3HAHUSA 10 (U3UKE B TOBCEIHEBHOM >KU3HU
Uisl obecrieueHus: 0€30MacHOCTH NPU OOpalleHuU ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMU, JI1 COXPAHEHHUS 3JI0POBbSI M COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH CPEE;



paboTath B TPYIIE C BBHIMNOJHEHUEM PA3JIUYHBIX COIMAIBHBIX pOJEH,
IJIAHUPOBATh pabOTy TPYMIbl, PALUOHAIBHO paCIpENesiTh O0S3aHHOCTH U
IJIAHUPOBATh JIEATEILHOCTh B HECTAHJAAPTHBIX CUTYAIUSX, aJICKBATHO OLICHUBATH
BKJIaJ] KQXJO0T0 U3 YYaCTHUKOB IPYMIIbI B PEIICHUE pacCMAaTPUBAEMOM MPOOIIEMBI.

K konmy obOyuenus B 11 kjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCA YMEHHI |

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHPA, B PA3BUTUUA COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW NESITEIBHOCTH JIOJIEH, LEIOCTHOCTh U E€IUHCTBO
(bu3uYeCKON KapTHUHBI MUPA;

VUUTHIBATh TPAHUIBl TMPUMEHEHUS M3YUYEHHBIX (DU3UUYECKUX MOJIEIICH
TOYECUHBIN AIEKTPUUYECKUN 3apsij, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siAEpHAas
MOJIEJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO fJipa NpHU pelieHUuU (U3UYECKUX
3ajad;

pacro3HaBath (u3HuecKue sBJIcHUs (Mporecchl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKY U KBAaHTOBOW (PUBHKH: 3JEKTpUUECKasi TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE ACHCTBUSI TOKA, B3aUMOJCHCTBHUE
MarHuTOB, SJEKTPOMArHUTHAs HWHIYKIHS, JIEUCTBUE MATHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM M JABWXKYIIMICS 3apsij, DJICKTPOMArHUTHBIE KOJIECOAHUS U
BOJIHBI, MPSMOJIMHEMHOE pAaCHpPOCTPaHEHHE CBETa, OTPaXKEHUEe, MPETOMIICHUE,
untepdepeHuus, audppakuus ¢ MOJIApU3ALMS  CBETa, JUCIEpPCUS  CBETA,
doTornexrpuueckuii 3pdext (hoToddPdeKT), CBETOBOE AaBICHUE, BOSHUKHOBEHHE
JUHEWYATOr0 CIEeKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHas
PaIMO0aKTUBHOCTb,

OIMCHIBATh M3yYCHHBIC CBOWMCTBA BellecTBa (DJICKTPHUECKUE, MArHUTHEBIC,
ONTUYECKHE,  JJICKTPUYCCKYI0  MPOBOJUMOCTD  Pa3IMYHBIX  CpeA) M|
DJICKTPOMArHUTHBIC SIBJICHUS (ITPOIIECCHI), HCIOJB3YS (PU3UUCCKHE BEITHYUHBI:
AIEKTPUUYECKUIN 3apsiji, CUJla TOKA, SJIEKTPUUECKOE HAIpPSHKEHHUE, SIEKTPUUYECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMATIOB, 3JEKTPOABMKYIIAS cuia, paboTa TOKa,
WHIYKIMUST MarHuTHOro moiist, cuna Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTD
KaTYIIKH, SHEPrusl 3JIEKTPUYECKOrO0 M MArHUTHOTO MOJied, Mepuoj] U 4YacToTa
KojebOaHuid B KoyieOaTeIbHOM KOHTYpE, 3apsA]l M CHUJla TOKa B Mpolecce
FapMOHMYECKUX AJIIEKTPOMArHUTHBIX KojeOaHuM, (HOKYCHOE pacCTOSHUE W
ONTHYECKAas CUJia JIMH3bI, NPH OMUCAHUM MPABWIBHO TPAKTOBATH (PU3NUECKUUN
CMBICJI UCIIOJIb3YEMbIX BEJIWYMH, HMX OO0O3HAUEHUS U EIUHUIIBI, YKa3bIBaTh
dbopmyIbl, CBA3BIBAIOIIME JaHHYI (U3UYECKYIO BEIUYUHY C JPYTHUMHU
BEJIMYMHAMH,

OMHUCHIBATh HW3YYEHHbIE KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCMIOJb3Ys
(u3uYeCKUe BEJIMYMUHBI. CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA, MEPUO/] MOTypacaia, SHEPTUsl CBA3U
aTOMHBIX siiep, NpPU OMNHCAHUU NPABUIBHO TPAKTOBAaTh (DU3UUECKUN CMBICI
UCIIOIb3YEMbIX BEIMYMH, UX OO0O3HAUEHUS W EAUHUIIbI, YKa3blBaThb (POPMYJIHI,
CBSI3bIBAIOIINE JIAHHYIO (PU3NYECKYI0 BEIWYMHY C JPYTMMHU BEJIMYUHAMMU,
BBIYUCIISITh 3HaUCHUE (PU3UUECKON BEITUYNHBI;

aHAJIM3UPOBaTh (PU3NUYECKUE MPOILECCHl U SIBICHUS, UCHOJIBb3Ys (PU3UUYECKUE
3aKOHBI M MPUHIUIIBI: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapalieIbHOTO
COCIMHEHHS TMPOBOAHUKOB, 3aKOH JDxoyns—JleHna, 3aKOH DIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH TMPSIMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETAa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHE JWHIITeWHa st hoTodddexTa,
3aKOH COXpPAHEHMSI HHEPTUM, 3aKOH COXPAHEHHUS HMITYJhCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsijia, 3aKOH COXpPaHEHMs] MacCOBOTO 4HMcClia, MOCTynaTrhl bopa,
3aKOH PaJMOAKTUBHOTO pacrajia, Mpu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA4, €ro MaTeMaTHYeCKOe BBIPAXCHHE W yciaoBHs (TpaHMIBI, OO0JIACTH)
MIPUMEHUMOCTH;

ONpeIeNsATh HAIIPaBJICHUE BEKTOPA UHAYKIIMM MATHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, cuJjibl Amnepa u cuibl JlopeHia;

CTPOUTh U OIHUCHIBATH HM300pAKEHUE, CO3/1aBaEMOE IUIOCKUM 3€pKajioM,
TOHKOMW JIMH3O01,

BBITIOJIHATh JKCIEPUMEHTBHl 10 UCCICAOBAHUIO (PU3NUECKUX SBJICHUU W
MPOIIECCOB C UCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MpU 3ITOM
dbopMmyaupoBaTth IMpobOieMy/3agady W THUMNOTE3y Y4eOHOro JKCIEePHMEHTA,
coOMpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO OOOpYIOBaHMS, MPOBOJUTH OMbBIT H
(bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE U3MEPEHUS (U3UUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJIBHBIM CHOCOO M3MEPEHUsT U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPENTHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCHUMOCTH (U3MYECKUX BEJIMYUH C HCHOJIb30BAHUEM
OPSIMBIX HW3MEPEHUMN: MpPU OSTOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUpPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BUAEC TaOIUI] U
rpaduKoOB, JIeJlaTh BHIBOJIBI IO pe3yJibTaTaM UCCIEIOBAHNUS,

coOo1aTh MpaBuiia 0€30MacCHOro TPyJla MpH MPOBEACHUM UCCIEIOBAaHUN B
paMKax y4yeOHOTO OJKCHEpPUMEHTa, Y4eOHO-UCCIIEeJA0BATENIbCKOM U MPOEKTHOM
JESATETLHOCTU C KCMIOJb30BAaHUEM H3MEPUTENIbHBIX YCTPOWCTB U JaOOpPaTOPHOTO
000pya0BaHMUS;

pemath pacy€THBIC 3aJayd C SIBHO 3aJaHHOM (PU3MYECKOM MOIEIbIO,
UCIIONb3Ys (PU3NYECKHE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHalu3a yCIOBHS 3a/1auu
BBIOMpaTh (PU3UYECKYIO MOJIEINb, BBIACIATh (U3MUYECKHE BEIUYMHBI U (POPMYJIBI,



HE0OXOoauMbIe NIl €€ pelIeHHUs, MPOBOAUTh PAacU€Thl U OIEHUBATH PEATbHOCTH
MOJIYYEHHOTO 3HAaUeHUs (PU3NYECKON BEIMUHUHBI,

peniaTh KaUYeCTBEHHbIC 3aJ]Ja4l: BRICTPAUBATh JIOTUYECKHU HEMPOTUBOPEUUBYIO
LEMOYKY PacCYXJIEHUNU C OMOpPOM HAa U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3nyecKue sIBJICHHUS,

UCIONb30BaTh ~ MOpPH  pEHIeHHH  Y4eOHBIX  3aJlad  COBPEMEHHbIC
MH(pOpMaLIMOHHbBIE TEXHOJOTUU JJISI TTOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU
U TIpeACTaBICHUS Y4eOHOU U HAay4YHO-MOMYJISIpHOW MH(GOpPMAIMK, TOJIYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKHU aHATU3UPOBATH MOJYyYaeMyI0 HHPOPMAIIUIO;

OOBACHATHh NPUHIUIIBI JCUCTBUS MalllMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO UCMOJIb30BaHUS B MOBCETHEBHON
KU3HH,

MPUBOJUTH NMPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOIb30BaTh TEOPETUUYECKHUE 3HAHUSA MO (PU3NKE B MOBCEAHEBHOW >KU3HU
Uisl obecrieueHus: 0€30MacHOCTH NPU OOpalleHUur ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMU, JJII COXPAHEHHUS 3JI0POBbSI U COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH CPEE;

paboTath B TPYIIE C BBIMNOJHEHUEM PA3JUYHBIX COIMAIBHBIX pOJEH,
IJIAaHUPOBATh pPabOTy TPYMIbl, PALUOHAIBHO paCIpeNesiTh OO0S3aHHOCTH U
IJIAHUPOBATh JIEATENILHOCTh B HECTAHJAAPTHBIX CUTYAIUSIX, aJICKBATHO OLICHUBATH
BKJIaJ] KQXJO0T0 U3 YYaCTHUKOB IPYMIIbI B PEIIEHUE pacCMAaTPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabnbie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UNKA U METOAbI HAYYHOTI'O TIO3HAHUS
bubmuoreka [JOK
11 @u3KKa ¥ METOIbl HAYYHOTO ITO3HAHUS 2 httos://m.edso0.ru/7fA1bF72
Hroro no pa3zneny 2
Pazgen 2MEXAHUKA
bubmuoreka [JOK
21 Kimematiria > https://m.edsoo.ru/7f41bf72
Bbu6nuorexa [JOK
22 Auaiia ! hitps://m. eds00.ru/7f41bf72
Bbu6nuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETHUECKOM bu6mmoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bubmoreka [JOK
32 OcHOBBI TepMOHHAMH K1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEILIECTBA. 5 bu6mmoreka [IOK
' da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazaeny

24

Paznea 4. 9JIEKTPOANHAMHUKA

bubmoreka [JOK
4.1 DEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIM 31eKTprUYecKuil TOK. TOKH B 12 bu6mmoreka [IOK
' pa3IMYHBIX Cpeax https://m.edso0.ru/7f41bf72
Hroro no pa3zneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68




11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbie
Ne i/ P Kontpoabnbie | IIpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznea 1.9JIEKTPOAUHAMHUKA
MaruauTtHoe nose. DJIeKTpOMarHuTHast bu6mmorexka [IOK
1.1 11 1 3
WHIYKLUS https://m.edsoo.ru/7f41c97c
Hroro no paszaeny 11
Pa3znea 2. KOJIEBAHUS U BOJIHBI
MexaHudecKkue U 3JIeKTPOMAarHUTHbBIE bubmmoreka [JOK
2.1 9 1
KoJIeOaHus https://m.edsoo.ru/7f41c97c
MexaHudecKkue U 3JIeKTPOMarHuTHbHIE bubmmorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuorexa [JOK
23 Omrritia 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pa3zneny 24
Pa3zaen 3.0CHOBBI CHEITUAJILHOM TEOPUUA OTHOCUTEJBHOCTH
31 OcCHOBBI crielIMaTBLHOM TEOPUHN 4 1 bubmmorexa [JOK
' OTHOCHTEIBHOCTH https://m.edso0.ru/7f41c97¢c
Hroro no pazaeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubmmoreka [JOK
4.1 DNeMeHThl KBAaHTOBOW ONTUKH 6 httos://m. edso0.ru/7fA1ca7c
4.2 Crtpoenue atoma 4 bubnmorexa [JOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

AToMHOE A1po

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMHUU N ACTPOPU3UKHN

5.1 DJeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 7 Et?r?s?;;?:é(sigr?ﬁfﬂwk
Hroro no paszaeny 7
Pazgen 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06m1aromee MOBTOPeHNE 4 E;:fg;;?:g;gﬁ/};mlcgk
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie
Tema ypoka Konrpoabubie | IIpakTuyeckue A op

n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcsl
®u3uKa — HayKa O MPUPOE.
1 Hayunsie MCTZK bl HofoHI/Is{ 1 bubmmorexa [JOK
i A https://m.edsoo.ru/ff0c32e2

OKpPYXAaIOIEero MUpa
Posb 1 MecTo (pusuku B

5 (dbopMUPOBaHHUH COBPEMEHHOM 1 bubmmorexa [JOK
Hay4HOW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKON EATEIbHOCTH JIFOIEH
MexaHnueckoe JBUKEHUE.

3 OTHOCHUTENIHHOCTh MEXaHUUECKOTO 1 bubmoteka [JOK
nerkeHus. [lepemenienne, CKOpOCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpPHOE NpAMONIMHENHOE 1 bubmmoreka [IOK
JIBHOKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSMOSIMHEITHOE 1 bubmmorexka [IOK
JIBHOKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe najienue. Y ckopeHue 1 bubnmoreka [JOK
CBOOOJHOIO NaJACHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHoe 1BUXEHHUE.

7 I[I]:I/DKCHI/IG MaTepUaITLHON TOUYKH T10 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun orHOCcUTENbHOCTH ["anumest. 1 bubnmorexa [JOK



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

NHepuuanbHble CHCTEMBI OTCUETA.
IlepBbiit 3ak0H HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [punmun

bubmuoreka [JOK

9 Cymnepno3unuu cuil. Bropoii 3axon
YHep H p . https://m.edsoo.ru/ffOc3be8
HrroToHa 1151 MatepuanbHOM TOUKH
Tperuii 3akoH HproTtoHa 115 bubmuoreka [IOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOro Tsrorenus. Cuina

11 TspkecTu. [lepBas kocmuyeckas bubmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmorexa [JOK
Tea https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumment tpenus.

13 Cuia cgn OTI/IBHe}(IPI/(}:I npu BI/I)I:CCHI/II/I bubmoreia OK

P puA https://m.edsoo.ru/ff0c3f76
TeJa B KUJKOCTU WM raze
[loctynarensHO€ U BpamareabHOE

14 JBUKCHHUE a0COTIOTHO TBEPIOTO TeEA. bubmmorexa [JOK
MowmenTt cuibl. [liieqo cuiibl. YenoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO TeEa
NMnynsc MmaTepralbHONU TOUKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmumoreka [IOK
NMnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBH>KEHHE
PaboTa 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprus MarepuajlbHON bub6mmoreka [IOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON DHEPTUU

17 [TorenmanbHas sHEprus. Bbu6nuoreka [JOK



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

[ToreHnuanpHast SHEPTUs yIPYTo
ne(hOpMUPOBAHHON MPYKIHBIL.
[ToreHumanpHas SHEprys Texa BOIU3N
MIOBEPXHOCTU 3EMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHansHple ¥ HENOTEHIIUATIbHbIC
cuiibl. CBs3b paboTHhI
HENOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHUS MEXaHMUYECKOH
SHEpPruu

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopnas pabora
«HMccnenoBanue cBsi3u pabOTHI CUITBI C
M3MEHEHHEM MEXaHHUUECKOW YHEPrun
TeJa Ha MPUMEPE PacTsHKEHHS
PE3HHOBOTIO JKI'yTa»

20

KonTtponpsHas paboTa 1o teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXPaHEHUsS B MEXaHHUKE»

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

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nsmwxenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep ABUKEHUA U
B3aUMOJICICTBUS YaCTUL] BELIECTBA.
Mojaenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPIBIX TEII

23

Macca monekyn. Konnuectso
BeuectBa. [locrosinHas ABoraapo

24

Tennosoe paBHOBecue. TeMieparypa
u e€ usmepenue. lllkana remneparyp



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

Ienscus

WUneansusiii raz 8 MKT. OcHoBHOE

Bbu6nuorexa [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIieparypa Kak Mepa

26 CpelHel KHHETUYECKON SHEPTUU bubmmoreka [JOK
JBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kuanelipona

27 3akoH JlanbTOHA. ["a30BbIE 3aKOHBI
Jlaboparopnast pabota

28 «HMccnenoBanne 3aBUCHMOCTH MEKIY
napaMeTpamMmu COCTOSIHHUSI
pa3peKEeHHOro ra3a»

29 W3ompouieccel B HaealbHOM Ia3e U UX bu6mumoreka [IOK
rpaduyeckoe npeacTaBIeHUe https://m.edsoo.ru/ff0c570e
BryTrpeHHss 3HEeprus
TEPMOAMHAMUYECKONW CUCTEMBI U

30 cnocoObl e€ n3MeHenus. KoimuectBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrus 0JTHOATOMHOIO UEATIBHOTO
rasa

Bbu6nuoreka [JOK

31 Brye Teruonepe ey https://m.edsoo.ru/ff0c5c36
VYnenbHas TENI0EMKOCTb BELLIECTBA.

32 KonuyecTBo TemioTs! npu bubmmorexa [JOK

. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuadbaTHbIN Tpolecc

33 IlepBrlii 3aKOH TEPMOAUHAMUKY U €TO bubmmorexka [IOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc

34 HeobpaTtumocTs poIieccoB B Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TCPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230

[Mpunuun nevictus u KI1JI TeroBoit

bubmuoreka [JOK

3 MaIlHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KI1/]
37 DKoyorn4yeckre mpooaeMbl
TEIUIOPHEPT € THKU
38 O6o6maromuii ypok «MomnekynspHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
KonTtponsHas paboTa 1o teme
39 «MonexymnsipHas ¢pusnka. OCHOBBI bubmmorexa LIOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 ITapooOpa3zoBaHue 1 KOHJEHCAIHS. bubmumoreka [IOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIIbHAS
41 BJIAJKHOCTB BO3ayxa. HachelieHHbIN bubmmorexa [IOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPOIHS bubmumoreka [IOK
CBOMCTB KpuCTalIoB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. CoBpeMEHHbIE MaTepHAIIbI
[liaBnenue u KpUuCTaUIU3ALUSL.
43 VY nenbHas TEII0Ta MIIABICHUS bubmmorexa [JOK
s ' https://m.edsoo.ru/ff0c6708
Cybmumarus
bubmuoreka [JOK
44 v 6
PABHEHHE TCIIOBOTO baiatica https://m.edsoo.ru/ff0c6820
45 DJexTpu3amus Tea. DNEeKTPUIECKUil bubmmoreka [JOK

3apsan. JIBa BUJA DIIEKTPUYECKUX

https://m.edsoo.ru/ffO0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOIHUKH, TUATEKTPUKU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS Bubmorexa I[OK
YHPpOBOA ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsaa
B3aumopeiicTBue 3apsaoB. 3akoH
47 Kynona. TouedHbIN 3JIEKTPUYECKUN buGnnorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ces
3apsi
Harpsik€HHOCTB 2JIEKTPUYECKOTO
48 noJi. [IpuHnun cynepno3unuu bubmuoreka [IOK
ANEKTPUUYECKUX Nosiel. JInnun https://m.edsoo.ru/ffOc6df2
HaIpPsKEHHOCTU
Pabora cwit a5ekTpocTaTHYecKoro
49 noid. Iloren I/IaHTpPaSHOCTB bubmorexa LOK
' et https://m.edsoo.ru/ffOc6f00
[IOTEHI[HAIOB
IIpOoBOIHUKH U TUIIEKTPUKHU B
50 BHI;KT 0CTAaTUYECKOM nzpne bubmiorexa LOK
p ' https://m.edsoo.ru/ff0c7018
JlymsnexTpuyeckasi IpOHUIIAEMOCTh
bubmoteka [JOK
51 DnexrpoéMrocTh. Konnencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TJIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsHKEHHOTO bubnnorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaboparopHas padora "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa'
[IpuHUUn nEedCTBUA U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMTMPOBATHHOTO

ammapara, CTpyHHOT0 IpuHTepa.
DneKxTpocTaTHYecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHE AIEKTPONpUOOpPOB

55

DNEKTpUUYECKUH TOK, YCIOBUS €r0
cywectBoBaHusl. [IoCTOsIHHBIN TOK.
Cuna toka. Hanpskenue.
Conporusienue. 3akon Oma J1st
ydacTka Lenu

56

[TocnenoBarenbpHOE, MapalIeIbHOE,
CMEIIaHHOE COCTUHCHHE
npoBoAHKUKOB. JIaboparopHas pabota
«I/I3y‘-ICHI/Ie CMCHIIAaHHOT'O COCANHCHUA
PE3UCTOPOB»

0.5

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

57

PaboTta 1 MOIITHOCTH ANIEKTPUIECKOTO
Toka. 3akoH Jlxoyis-Jlenna

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

58

3akon Oma Jis IOJTHOM (3aMKHYTO#)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padoTa
«M3mepenune 3/1C uctouHuka ToKa u
€ro BHYTPEHHETO CONPOTHUBIICHUS»

0.5

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

59

DJIeKTpOHHAs! TPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
COTNIPOTHUBIICHUS METAJIJIIOB OT
TeMreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTpUYECKUI TOK B BaKyyMe.
CBolicTBa 3IEKTPOHHBIX IIyYKOB

61

[TomynpoBOAHUKH, MX COOCTBEHHAS U

npuMecHas mpoBoIuMocTh. CBolCcTBa
p—n-nepexoxaa. [loaynpoBoaHUKOBBIE
npubopsI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNeKTpUYeCKUil TOK B pacTBOpax 1

62 pacriaBax 3J1€KTPOJIMTOB. 1 bubmmoreka [IOK
DNEKTPONUTHYECKAs JUCCOLIHAIIMS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJEKTPUYECKUN TOK B raszax.

63 CamocTosATEenbHBIN 1 1 bubmmorexa [JOK
HECAMOCTOATEIbHBIN paspsan. MoaHus. https://m.edsoo.ru/ff0c84ae
ITnazma
DneKTpuuecKue npudopsl U
YCTpOICTBA U UX MPAKTUYECKOE bubmmorexka [IOK

64 1
npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06mamu ypok 1 bubnmorexa [JOK
«ONEKTpOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTtponpsHas paboTa 1o teme
«Qnektpocraruka. [locTosHHbIN

66 aneKTpuueckuil Tok. Toku B 1 bubmmoreka [JOK
pasnu4HbIX cpeaax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
IpOBEpOYHasi paboTa MpH MPOBEIACHUU
Ha OyMa)KHOM HOCHUTEJIe

67 PesepsHbiit ypok. KonTponbHas 1 bubmmorexka [IOK
pabota o Teme "DieKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0mIaromuii ypox 1 bubmumoreka [IOK
no Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
o
Jlj;-n Tema ypoxa Bcero Konrpoabusie | Tpakrueckie flI:;:eHnﬂ :)Igl?al;zz];eeﬂbnue
padoThI padoTbI pecypenr
[TocTossHHBIE MarHUTHI U UX

1 B3aUMO/ICMCTBHE. MarHuTHOE ToJIE. 1 bubmuoreka [JOK
Bektop MaruuTHOM MHAYKUMA. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOU MHIYKLIIHHU
MarauTHO€ 1oJie MPOBOIHUKA C

5 TokoM. OnbIT Opcrena. 1 bu6mmoreka [IOK
B3anmopneiicTBue MpoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yuenue 1 1 bub6mmorexka [IOK
MAarHUTHOTO IO/ KaTYLIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO IO/ Ha
IIPOBOAHMK ¢ TokoM. Cnna Amnepa.

4 JlaGopaTopHnas pabora 1 1 bu6mmoreka [IOK
«HcciaenoBanue neucTBUSA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM»

JlelicTBME MarHUTHOTO MOJIs Ha

5 JBUKYILYIOCS 3apsKEHHYIO YaCTHULLY. 1 bub6mmorexka [IOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenna
DOnekTpoMarHuTHas UHAYKIUs. [ToTok

6 BEKTOpa MarHuTHOM uHAyKIuu. 3/C 1

WHIYKIWU. 3aKOH AJIEKTPOMArHUTHOMN



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

nHaykuuu dapanes

Jlaboparopnast pabota
«HccaemoBaHue sIBJICHUS
3JIEKTPOMATHUTHON MHIYKLIMU»

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTD. SIBNeHue
camouHaykiuu. 3/1C caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bu6nuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpouCcTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOJBUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJyKIMOHHAs I1eYb

10

Oo6o0maromuii ypok «MarHutTHoe
nose. DIeKTPOMarHuTHAs WHTYKIUS»

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtposnesHast paboTa 1o teme
«MarsuTHoO€ noiJe.
DJeKTpOMarHUTHAsE MHTYKIUS»

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060/1HBIE MEXaHHUECKHE
Kosebanus. ['apMoHnyecKue
KosnebaHus. YpaBHEHHE
rapMOHUYECKUX KOoJeOaHHi.
IIpeBpamienue 3Hepruu

bu6nuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Malblx KojaeOaHuil rpy3a Ha
HUTH OT JUIMHBI HUTH U MaCChI TPy3a»

14

Konebarenbublit koHTYp. CBOOOJHBIE

bu6nuorexa [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMArHUTHBIC KoJieOaHus B
nacajbHOM KoJieOaTeILHOM KOHTYPC.
Awnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMAriuTHBIMU KOJIEOAHUSIMU

15

®opmyna ToMcoHa. 3aKoH
COXpaHEHHUs SHEPTUHU B HJI€ATbHOM
K0JIe0aTeIbHOM KOHTYpE

bu6nuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBieHue o 3aTyxXarMmMUX
KoJeOaHusx. BeIHYKICHHbBIS
MexXaHH4ecKkHe kojiebanus. Pe3oHaHc.
BriHyX/1€HHbBIE 31€KTPOMAarHUTHbHIE
KoJIeOaHus

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennblit Tok. CUHYyCcOUAATBHBII
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa. AMIIUTYIHOE U
JNEUCTBYIOIIECE 3HAYCHUE CUIIBI TOKA U
HaIpsDKEHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpaucdopmarop. [Ipoussoactso,
nepeiavya v norpediieHne
JJIEKTPUYECKOMN SHEPruu

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUH JJIEKTpolepesad

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH NTPU
IIPOU3BOJICTBE NIEKTPOIHEPTHH.
Kynerypa ncnonb3oBanus
AIIEKTPOSHEPIUHU B OBCEAHEBHOMN
JKU3HU



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpocrtpanenus. [lepuoa. CkopocTb

bubmuoreka [JOK

21 paclIpoCTpaHeHus U JIUHA BOJIHBL. https://m.edsoo.ru/ff0cca54
ITonepeunsle U NPOI0IBHBIE BOJIHBI

99 3Byk. CKOpoCTh 3ByKa. [ poMKOCTh bubmmoreka [JOK
3ByKa. BricoTta ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHBIE BOJHBI, UX

23 cBoMcTBa U ckopocTh. Lllkana bubmmorexa [JOK

https://m.edsoo.ru/ff0ccfe0

AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBI paMOCBSI3U U

24 TeneBuaeHus. PazBuTue cpencts
cBs13u. Pagunonokanus

25 KonTtponsnas padora «Konebanus u bu6mmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTpaHEHUE

26 CBETa B OJTHOPOJHOM Cpejie. bubnmorexa [JOK
TodeuHbIl UCTOYHUK CcBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OtpakeHue cBera. 3aKOHbI OTPAKEHUS

27 csera. [locTpoenue n3obpaxeHuii B bubmmorexa [IOK

https://m.edsoo.ru/ff0cd4e0

IUIOCKOM 3€pKaje
IIpenomnenue ceera. [lonHoe

28 BHYTpeHHee oTpakeHue. [IpenenpHblii bub6mmoreka [IOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHUS

29 JlaGopaTopnas paborta «M3mepeHnue bu6mmoreka [IOK
[I0Ka3arelIs MPeJIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a

30 Jlunzel. [locTpoeHne n300pakeHuil B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMylia TOHKOM JIMH3BI.
VYBenu4eHne TUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHnas pabora

31 «HMccnenoBanue cBOMCTB
M300paKEeHUH B IMH3AX»
Hucnepcus ceeta. ClI0KHBII cOCTaB

32 6enoro csera. L{ger. JlaboparopHas
pabota «HabmtoeHne aucnepcun
CBeTa»

33 WuTepdepennus cera. dudpakius bu6mmoreka [IOK
cera. JudpakunonHas pemérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTh CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tonspusanus cera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckre npuOOPHI M YCTPOHCTBA U
YCIIOBHSI X 0€3011acCHOTO PUMEHEHUS
['paHuIBl IPUMEHUMOCTH

36 KJIaccuyeckoi Mexanuku. [Toctynaret bubmmoreka [JOK
CIIELIMATIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.

37 3aMeUIeHHe BPEMEHU U COKpallleHHE bubmmorexa [JOK
R https://m.edsoo.ru/ffOcfa4?
DHeprust 1 UMITYIbC PENSATUBUCTCKOM

38 gacTulbl. CBsA3b MacChl C JHEPTUEN U Bubmmorexa LIOK
e ——— https://m.edsoo.ru/ff0cfc68
KonTtponpHas pabora «OnTuka.

39 OCHOBBI CIIeIMATILHON TEOpUHU bubmmorexa LIOK

OTHOCHUTCJIIBHOCTU»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonsl. Dopmyina [1nanka. DHeprus

bubmuoteka [JOK

40
U UMITYJbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 LIOK
noIMoTeKa
41 . A.T.
porospexra. OmbrTer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHbl poToddhdekra. YpaBHEHHE
42 3I>'IHI_HTG(I£H3. Ji(bQ)OToa(bg)eKTa bubmmorexa LIOK
A ' https://m.eds00.ru/ffod015e
«Kpacnas rpanuna» porospdexra
JlaBnenue cBera. OnbiTh [1. H.
43 JlebeneBa. XuMHUECKOE NEHCTBUE bubmiorexa LOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa U
MPAKTUYECKOEe TPUMEHEHUE!
44
doToreMeHT, GOTOIATUHK,
COJIHEUHast OaTapesi, CBETO IO
45 Pemenue 3aga4 mo reme «3JE€MEHTBI bubmuoreka [JOK
KBAHTOBOU OIITUKI» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OMBITEL
46 Pesepdopna mo paccessHUO 0-9acTh bubmmorexa [JOK
pPOPAA 1O p t https://m.edsoo.ru/ffod091a
[ImanerapHas Moaenp aroma
bu6nuorexa [JOK
47 IT b
OCTYRATHL BOpa https://m.edsoo.ru/ffodoafa
Wzayuenune u nornoiieHue GoTOHOB
48 i Hyr?e exoJie aTOMaIlJl co H(()i;o OBHS bubmiorexa LOK
PH TIEPEXOJIC aTOMa € OZTHOTO YP https://m.edsoo.ru/ffodoafa
SHEPruM Ha Ipyroi. Buasl criekTpoB
BonHoBEBIe cBoMcTBa YacTull. BoiHEBI
. . bubmuoreka [JOK
49 ne bpoiins. KopryckynspHo-BOJIHOBOMN

nyanu3M. CloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXXACHHOC U3JTYUCHUC

50

OTKphITHE paIHOAKTUBHOCTH. OTIBITHI

Pesepdopaa mo onpeneneHuto cocraBa

PaIMOAKTUBHOIO U3JTy4CHUS

bu6nuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anbda-, 6era-, raMma-
n3iydeHus. BinusHue
pazvoaKTUBHOCTH Ha )KUBBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnan.
ONeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usinyyenue

bu6nuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepnbie peakuuu. AnepHbiit
peaktop. [Ipobraembl, MepCreKTHBHI,
AKOJIOTMYECKHUE aCIEeKThI SCPHON
SHEPTEeTUKHU

bu6nuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
MO3UTPOHA. MeTo b1 HAOMIOIEHUS 1
pErucTpanyy MNEMEHTAPHbBIX YaCTHUIL.
Kpyrslii cron «@yHIaMeHTalIbHbIE
B3auMozecTBusA. ENMHCTBO
¢du3nvecKol KapTUHBI MUpPa»

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

55

Oransl pa3BUTHS ACTPOHOMMH.
[IpukitagHOE€ 1 MUPOBO33PEHUYECKOE
3HAUYCHUE acTpOHOMUU. Bun
3BE3nHOrO HebOa. Co3Be3nus, spKue
3BE37bl, MJIAHETHI, UX BUJUMOE
nsuxeHue. CoaHeuHas cucTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHevHast aKTUBHOCTb.
Ncrounuk sHeprun ConHLa 1 3BE31

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/bI ITIaBHOU
MO CJIeI0BaTeNbHOCTU. BHyTpeHHee
cTpoeHue 38€311. CoBpeMeHHbIE
IIPECTABICHUSI O TIPOMCXOXKACHUN U
sBoonnu ConHLa U 3BE371

58

Mneunsii [1yre — Hama ["anakTuka.
ITonoxxenue u nuxenne ConHua B
I'anakruke. ['anakruku. YEpHbIE NBIPHI
B AJIpax rajJakTHK

59

Bcenennas. Paz0beranue rajakTuk.
Teopust bosbioro B3psiBa.
PenukroBoe n3nydeHue.
MeraraizakTuka

60

Hepemennsie npo6iieMbl aCTpOHOMUU

61

KonTtponpsHas paboTa «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI»

62

Ob6o06matomuit ypok. Pons Gpusuku u
aCTPOHOMHUHU B 3KOHOMHUYECKOH,
TEXHOJOTUYECKOW, COLUAIIBHON U
ITHUYECKOH cdepax MesTeIIbHOCTH
YyeJioBeKa

63

O6o6maromuii ypok. Ponbs u Mmecto
(GU3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

64

O6o06maromuit ypok. Posb




¢dusnyeckoit reopuu B GOpMUPOBAHUHT
NpeACTaBIeHNH 0 (PU3NIECKON
KapTHHE MHpa

O6o6maromuii ypok. Mecto
65 ¢bu3nyeckoil KapTUHBI MHpa B 001EM
psly COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX [IPEJICTABICHUN O IPUPOLIE

66 PesepBHbIl ypok. MaraurHoe mnoiie.

DNeKTpOMarHuTHasE UHIYKIUs

Pe3epBHblil ypok. Ontuka. OCHOBBI
67 CTEeLUATbHON TEOPHH
OTHOCHTEIILHOCTH

Pesepunslit ypok. KBanToBas ¢usmka.
68 DJeMeHTHl aCTPOHOMUU U

acTpou3uKu

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPAZOBATEJIBHBIE PECYPChBI U PECYPCbBI CETHU

HUHTEPHET
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