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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbix B OI'OC
COQO, a Takxke ¢ ydéroMm denepaibHOl pabodeil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUU TIpenoiaBanus yueOHoro mnpeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon Odenepaunu, PEeATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (U3MKE HaAMpaBiIeHO Ha (QopmMupoBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢u3nKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IESITEIHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOy4eHHMs, a TAaKXKE YUYHUTHIBAET HEOOXOJUMOCTh PEATU3ALMHU MEKIPEAMETHBIX
cBsizeld (U3MKH C €CTeCTBEHHO-HAyYHBIMU Y4eOHbIMH TmpenMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKU HAa YPOBHE CpEIHEro OOLIEero
o0Opa3oBaHus, MIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (U3HUKHU: JINYHOCTHBIE,
MeTalpeMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

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

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KauyecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 OKpyskarorem mupe. [IIKoapHBIN Kypc GU3NKU — CUCTEMOOOpa3yOMni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT XapakTep M pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEpPreTuKH, TPAHCIOpPTa, OCBOEHHUS
KOCMOCa, TMOJIy4EeHHUs] HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU MU APYTHX.
N3yyenue QU3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommxcs, B (HOpMUPOBAHHE YMEHHUA MPUMEHSTH
Hay4YHBIN METOJ MO3HAHUS MPU BBHIMOJHEHUN UMY YYEOHBIX UCCIEOBAHUM.

B ocHOBy kypca ¢usWku myis ypoBHS cpemHero oOmiero oOpa3oBaHWMs
MOJIOKEH pAl UACH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIIMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMUYECKH
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX Pa3leioB (DU3WKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
oObeAMHEH BOKPYr (Qu3nyeckux Teopui. Benymmm B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpPHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TE€XHUYECKUX U TEXHOJOTHMUYECKUX IMPUIIOKEHUN
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEIACHHUS DJIEMEHTOB
CONEp)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKMM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JIeM palMOHATIBLHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha ypOBHE CpPETHEro OOIIero
oOpa3oBaHus SBJIAIOTCS (u3HUecKue Teopuu (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TeopHH, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN TOAX0J B Kypce (PU3MKK peamusyercsl Mpex]ie
BCEro 3a CU€T OpraHu3allid SKCHEPUMEHTAIbHOU AESITEIBbHOCTH O0yYarolUXCs.
Jlnst  G6a3oBoro ypoBHS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaToOpHBIX padoT,
KOTOpbIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMUNA CMHCOK YYEHHUYECKUX
MPaKTUYECKUX padoT. BhijeneHne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHHUKaMU
00pa3oBaTEIBHOIO TMpollecca MCXOJd K3 OCOOCHHOCTEH IIJIAaHUPOBAHHS U
ocHameHuss kaOmHera Qusuku. Ilpm dToM obOecmeymBaeTcsi OBIAJACHUE
OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEeI0BAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIUYUH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTES.

bonbplioe BHUMaHHE YNENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3amad. Ilpu 3TOM s pacy€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a1adyd C SIBHO
3aIaHHOM (PU3UYECKOU MOJICIIbIO, MTO3BOJISIFOIIME MPUMEHSATh N3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak M UHTETPUPYS 3HAHUS M3
pa3HbBIX pa3nesoB. [ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W IMPOLIECCOB B OKpY’KarolIeH
KU3HU, Tpelyroniue BbIOOpa (U3MUECKOW MOJAENU I CUTYallMH MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEeUCeHHI0 Y4YeOHOro Ipolecca 0a30BbI ypOBEHb Kypca
¢$u3KKN Ha ypOBHE CpelHEro o0ero oopa3oBaHusl TOKEH U3y4aThCs B YCIOBUAX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WA B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKU TOJKHO OBITH
HeoOXxouMoe J1abopaTopHoe 0OOpyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YICHHUECKUX MPAKTHUYECKUX padOT W JIEMOHCTPAIMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUM C
NPUHIIAIIOM MHUHUMAIBHON JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B MporpaMMe Mo (U3UKEe KIIOUYEBbIX JEMOHCTpAUil s
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIGHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOydJaomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHI€ HIU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIAMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K HAayYHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIIECHHUS K OKPY KAIOUTUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara H3Y4YCHHs
OCHOB CTPOCHHsI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (QopmupoBanue yMeHUI OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
(bu3MYecKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne 3TUX Lene oOecreynBaeTCsl pelieHneM CIIeIyoNX 3a1ad B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJICKYJIIpHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (GU3HKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
oOBsicHeHUS (PU3NYECKUX SBJICHUW B TPHUPOAEC U JUISI TPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pELIECHUs pPa3IU4HbIX 3aJa4 C SBHO 3aJaHHOMU
bu3nYeckol MOAENbI0, 3a]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIbLHOE
co3gaHue pu3NUeCKo MOJENH, aJIEKBAaTHON yCIOBHSIM 3a/1a4H;

e TMOHMMaHHE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAICHUE METOJAMHU CAaMOCTOSITEIBHOIO IUIAHUPOBAHMS U TPOBEICHHS
(U3MYECKUX SKCIEPUMEHTOB, aHAJM3a W HWHTEpIpeTanuu uHbOpMaIuu,
OINPEJEIICHHS TOCTOBEPHOCTH MOJIYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HElEl0), B
11 xknacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMmme M0 (U3MKE TepeyeHb JabopaTopHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEaeT BBIOOP
poBeleHUs] J1a0OpPaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
O0COOCHHOCTEM 00yYaromuXCs.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

@usuka — Hayka o mnpupone. HayuyHble METOABI NO3HAHUSA OKPYIKAIOLIETO
Mupa. Posib DOKCniepuMeHTa M TEOPUM B IPOLECCE II03HAHUA IPUPOJBL.
OKCHepUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusznueckre 3aKOHbI U TEOPHUH. |'paHUIbl TPUMEHUMOCTU (U3UYECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBHS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBkeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYSCKOI'O JIBIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOEKIUHU HA OCHU CUCTEMbl KOOPJIMUHAT.
CnoxeHue nepeMeIeHnil U CI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHUs
MaTepUasbHOW TOYKHU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHue. JIBUKEHHME  MaTepUaJIbHOM TOYKHA MO
OKPYHOCTH C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuoa u yacrora obpaiienus. [leHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHHYeckre YCTpPOMCTBA U TMPAKTUYECKOE IPHMEHEHHE: CIIHJIOMETD,
JIBU>KEHUE CHAPSIOB, IIETIHBIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBYOKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO IOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEJbIO ONPEAEIECHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHON CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

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

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIA MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH HbproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

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

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUS TBEPIIOTO TENA.

TexHn4eckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOIAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopManuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITyJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHOE NBUKEHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOW SHEPTUMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedhopMupoBaHHONW — mpykuHbl.  [loTeHnmanpHas  SHepruss Tejda  BOJIU3U
MTOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHUUAIbHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN UCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon mMOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

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

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep IBUKEHHS U
B3aHMOJICMCTBUSL YaCTUI] BeElIeCTBA. MoJenu CTpPOEHUs Ta3o0B, KUJIKOCTEU H
TBEPJBIX TSI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  wupeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpeOHEW KUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkarma
temneparyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lanmprona. M30omponeccsl B UACATLHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHrHE HW30MPOLECCOB: HM30TEPMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JIMCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/1a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHnamuueckass cucrema. BHYTpEHHsASI 3HEPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U c11ocoObl e€ n3meHeHusi. KonnuecTBo TemnoTsl u padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeNIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0TH Npu TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHUKH K u3ompoiieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHus HSHEPruM B TEIUIOBBIX MamnHax. KoapduiueHt mone3Horo
nevctBug TemmoBoil mamuHbl. [Hukn KapHo u ero koadduumeHT Mmojae3HOro
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tella MPU COBEPIICHUH PaOOThI: BBUIET
npoOkKu u3 OYyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyXa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALINS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1mo ananabaTHOMY pACHIMPEHUI0 BO3ayXxa (OHBIT C BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3Ayxa. HacwlllleHHbI map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JABJICHHS.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONUS CBONCTB
kpuctaimioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpucTayui3anus. Y aeibHas Terora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MMOTYyYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATEepUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIaBJICHUS! KPUCTANTIMYECKOTO BEIlleCTRA.

JleMOoHCTpanust KpuCTaIIoB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apsnoB. IIpOBOIHMKHK, OUANEKTPUKU W MONYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kyisona. TouedHBIN 2IEKTpUYECKUI 3apsi.
Onextpudeckoe mnosie. Hampsok€HHOCTh  3iieKTpruyeckoro mois. IIpuHmun



CYNEPIIO3ULHMN BJIEKTPUUYECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

Pabora cmm  amekTpocratudeckoro  mosiss.  Ilorennman.  PasHocTh
NOTEHUUAJIOB. [IpOBOOHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnekTpoéMrocTh. KonaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATOPA.

TexHu4eckre yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: SIEKTPOCKOI,
DIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHAHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBre Ha IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOJIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U TUAJIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

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

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctoununku Toka. Cuina Toka. [10CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTHUBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTO#) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  NPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJIiynpoBoIHUKOB. CBoiicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] JUCCOLUAIMA. DIEKTPOJIN3.



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

TexHuuecKkue yCTpPOHCTBAa M NPAKTUYECKOE IPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKUA TOKa, OJJEKTPOHArpeBaTebHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOr'0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAJIJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
y4ETOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OuoNoruu, XMMHUH, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nowsimus, CBSI3aHHBIE C M3yYEHHEM METOJO0B HAay4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (puanuyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHWE CHUCTEMBbl ypaBHEHUM, JUHEHHasd (yHKIMS,
napabona, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mMexaHuueckoe NIBIXKEHHE B >KMBOM mpupoje, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAayu, TEMIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH WU



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, AJIEKTPOJIMTHYECKAs IMCCOLIMALNSA,
rajbBaHUKAa.

I'eoepagpus: BAaXXHOCTH BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJb30BAHHE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHEIO
CropaHusi, mapoBasi TypOHHa, OBITOBOM XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
IIOJIy4YECHHs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJIOIUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMoOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe none. Bektop MarHuTHOM UMHAyKuuMu. [IpuHuomn cynepro3uuuu
MAarHuTHBIX MOJied. JIMHMM MarHuTHOM WHAYKUMA. KapTWHAa JMHWKA MarHUTHOU
WHIYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarnutHOoe 10JIE TNPOBOAHMKA C TOKOM. KapruHa JIMHUH WHIYKIHUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBiieHUE. [[BH>KeHNE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJABMXKYINAs CWIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe ayekTpuueckoe moje. OJEKTPOABMXKYILAsS CHJIA HHIAYKIHH B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOMHIYKIIH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJIEKTPOMArHUTHI, JJIEKTPOIABUraTEllb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHUL, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHUM MHIYKIMY MAarHATHOTO TTOJIS.

B3aumopenicteue 1ByX IPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH N3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3ydyeHrne MarHuTHOIO I0JIs KaTyLIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonmnyeckue konebanus. [lepuon, wacrora, amrummryga u ($asza koieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUM MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
koJnebanuii. [IpeBpaiiieHre HEPrUn MPU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE DJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOrus MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMUA KoJieOanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOAaTETbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
KoJjiebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpiii TOK. CHUHYCOMAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJICKTPOIHEPTUU B TOBCEHEBHOMN KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

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



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmonenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpu mocienoBaTebHOM COCAMHEHUU PE3UCTOpa, KaTYIIKU
WHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl Irpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 IOCJIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbvle 60 IHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacrpocTpaHeHuss M JuiMHAa BoJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HUuTtepdepenims u uppaxius MeXaHU4eCKUX BOJIH.

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

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnast opuentanus BektopoB E, B, V B anexrpomarautHol BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, TMOJSpHU3aIus, TuQpaKius,
unTepdepeHius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

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

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HaGmronenue orpaxkeHus U MPeJIoMIICHUSI MEXaHUYECKHUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



UccnenoBanune CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
pesIoMJICHUE, MOJSIpU3aus, Judpakius, THTephepEHITH.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
oHOpoIHOM cpene. JIyd cBera. ToueUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3oOpaxkeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomienue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN IMOKA3aTEellb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl IMOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JmH3a. DOKycHOE
paccTosiHME W ONTHYEcKash cujia TOHKOM nuH3bl. [locTpoenue uzobOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMOoe€ JINH30MU.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAakKCMMyMOB TMpH MNaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paCIpPOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA.
OnTuyeckue nprudOpHI.

[TonHOE BHYyTpEHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne natepdepeHnm cBera.

HaoOmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TomyyeHne cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul



W3mepenne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanre CBOMCTB H300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyM€, IPUHLMUI OTHOCUTEJIbHOCTH DHHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHHU M COKpPAIICHUE
JUTAHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPrus
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu sHEpruu HOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CToneroBa. 3akoHBI
dotordpdekra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpaHuiar
dbotoaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTUUYECKOE MpPHUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, coTHEUHast 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®oto3¢p(DHeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanne 3akoHOB BHeIHETo GhoTodddexra.

Ceeronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[InanerapHas wmoxaens aroma. [loctynatel bopa. M3nydenne u moryionieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS SHEPrHMH Ha Jpyroil. Bumsl
cnekTpoB. CHEKTp YpOBHEW HEPrUU aToMa BOJIOPO/Ia.

BonHoBbIe cBolicTBa yacTull. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaTu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHndeckre yCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHau3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITbIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmrogenue TMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paaroakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3Iy4eHHs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
HBanenko. 3apsag sapa. Maccosoe uncio sapa. M30Tornsl.

Anbda-pacnag. OJEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3Ty4eHHe. 3aKOH paIMOaKTUBHOTO pacraja.

DOHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHbie peakuuu. [leneHue u cuHTE3 A1EP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTUBHI
AJIEPHON PHEPTETUKU. DKOJOTHUECKUE ACTIEKThI SIACPHON SHEPTEeTUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTop! HAOMIOEHUS M PETUCTPAIH 3JI€MEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLINX YaCTHUL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanue TpEKOB YacTHIL (M0 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHebGa. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBIDKEHUE.

CoxHeuHas cucTema.

Connne. ConHewHast akTUBHOCTh. Mctounuk sHeprun ComnHIa W 3BE3.
3BE3MbI, UX OCHOBHBIC XapaKTCPHUCTHUKHU. JlmarpamMma «CHEKTpaJbHBIA Kjacc —
CBETUMOCTB». 3BE3BI IJIaBHOM IOCJEIOBATENLHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» IS 3BE3M TJIAaBHOM MOCIENOBATEIHHOCTH. BHYTpeHHee CTpocHHE



3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoMonmu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — nHama ['anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE U3IydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN IS ONPEICIICHHUs TTOJI0XKEHNSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEepHOro NoJymapus U ipKue 3BE3/bI.

Hao6monenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O0o01ar01Iee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJIBHON M ATUYECKOU cepax MesTeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MUPA, poib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAaHMU TIPEACTAaBICHUN O (UIUYECKON KapTHUHE MHpPA, MECTO
bu3nuecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SIBIEHWE, HAay4YHBIA (pakT, TUmoTe3a, (hu3udeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, TMPU3HAKK MOAOOUS TPEYTOIHHUKOB,
OTIpeJICIICHHE TUIONIA/IN TIIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelabHbIC
JIBUOKECHUS B )KUBOW MIPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOJE, NECUCTBUEC
paaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
TEJd, MEXaHU3Mbl O0Opa30BaHMS KPUCTAUIMUECKOM PpEIIETKH, CHEKTPaIbHBIN
aHalus.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusa: nNVMHUM BJEKTpoIepenady, TIECHEPATOp NEPEMEHHOIO0 TOKa,
AJICKTPOJBUTATENIb, WHAYKIIMOHHAS II€4b, pajap, pPaJIuONPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJIHEYHas Oarapes.



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

OcBoenne yudeOHOro mnpeamera «®dusnka» Ha ypOBHE CpeaHEro OOIIero
oOpa3oBaHus (0a30BBI YPOBEHB) JOJKHO OOSCIICUHUTHh JTOCTHIKEHHE CIISTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera «Du3nKa» JTOTKHBI
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONbITA U OIbITA JACATEIBHOCTH B IMPOIECCE pealn3aliyd OCHOBHBIX HAINPaBJICHUHN
BOCHUTATEJIbHOM JAEATEIILHOCTH, B TOM YUCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'YMAaHHUCTHUUYECKUX M
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTeIbHON OpPraHU3aIINH;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIaM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
JIESITEIbHOCTH YUE€HOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETro GU3NIeCKO HayKe;



5) TpyA0BOr0 BOCIIUTAHUSI:

WHTEPEC K Pa3IndHbIM cdepaMm MnpodecCHOHATBHON IESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPIIATh OCOZHAHHBIN BHIOOP
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(GU3UKHN HA IPOTSHKEHUU BCEH JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa IKOJOTUIECKUX MPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JACHCTBUNM B OKPY>KAIOILLEH Cpe/Ie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO0 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb B IIPOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEOBATEIBCKYIO
JEATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
ONPENCNATh IEMN JACITCIIBHOCTH, 3aJaBaTh IapaMeTPbl M KPHUTEPUU UX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
bu3NYECKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMbI C YYETOM aHaIM3a WMEHOIIMXCS
MaTepHATBHBIX M HEMaTePUAIILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUHN JACSITCIBHOCTH;
KOOPJIMHUPOBaTh W  BBITIOJIHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHSATHUSIMU M METOIaMHU
bu3nUecKoil HayKH;



BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOCKTHOU ACSITENbHOCTH
B 00nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOIro COJIep)KaHus, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB O3HAHUS;

BJIQ/IETh BHUAAMU JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUSA, €ro
UHTEPIIPEeTAlliY, MPEoOpPa3OBaHUI0 U MPHUMEHEHHIO B Pa3jIMYHBIX YYeOHBIX
CUTYalLIMsIX, B TOM YKCJIE IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs,, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEp)K/ICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUN PELLICHUS;

aHAM3UPOBATh TMOJYYEHHBIE B XOJE€ peHIeHHs 3adaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (OPMYJIHPOBATh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEAEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00s1acTe;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTMHAJIbHBIE IOAXO0/IbI U PEIICHNUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4eHUs MHGPOpMalUU (PU3NYECKOTO CONEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IIOMCK, AHAJM3,
CHCTEMAaTH3alI0 ¥ WHTEPIpEeTalni0 WHGOPMAIMU Pa3INYHBIX BHIOB U (QOpM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX M  KOMMYHHUKAllMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3aJa4y C CcOONMIoJICHHMEM TpeOOBaHUM DJPrOHOMHUKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M OTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpXaHUs B pas3IUuHbIX (opMarax ¢
y4€TOM Ha3HAa4eHHsI THPOPMALIUHU U LEIEBOU ayJUTOPHUH, BBIOUPAst ONTUMAJIbHYO
dbopMy mpeAcTaBIeHUS U BU3yalTU3alllu.

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



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

IMOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOIbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKI0r0 YICHA KOJIJIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OpraHW30BbIBAaTh U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacrpenensaTh pojd C Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OLIEHMBATh KA4E€CTBO CBOEr0 BKJIaJa M KAXKAOTO YYaCTHHKA KOMAaHIbl B
o0t pe3ysbTat Mo pa3pabOTaHHBIM KPUTCPHUSIM;

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

OCYIIECTBJISITh TTO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

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

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a7a4, TJIaH BBITOJIHEHHUS MTPAKTUIECKON paboThl ¢ yUETOM MMEIOIIHUXCS PECYyPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OI[CHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIlICHNUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHMIIMH B 00JaCTH
(bU3HUKHY, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

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

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOILECCOB, WX pE3yJIbTAaTOB U
OCHOBAHU;

WCITIOJIB30BaTh MPUEMBI peIIeKCUH IS OLIGHKH CUTYyallid, BEIOOpa BEPHOTO
peIICHMS,;



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

NPUHUMATh MOTHUBBI W apTryMEHTBHI JPYTUX TPU aHalM3e pe3yIbTaToB
NeSTEIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IsI YPOBHS CpEJHEro oOImero oOpa3oBaHUs Yy OOydarolmuxcs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN HWHTEJUICKT, TIPEAIOJIar afO A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUCTh HAIPABICHUSI PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHOU chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
YMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE [EHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiaTh KOH(PIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKu B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHas TOYKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICATbHBIN T'a3, MOJIEJIM CTPOECHUS Ia30B, KUIAKOCTEU U TBEPABIX TEN, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacno3HaBaTh (pU3MYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIEKTPOJUHAMUKHN:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBIKEHHWE IO OKPYKHOCTH, WHEPIIUS,
B3aumojericteue Ten, nuddysus, OPOYHOBCKOE JBMXKEHHE, CTPOSHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU (OXJIaXKICHUU), TEIIOBOE
paBHOBECHE, UCTApeHUE, KOHJICHCAIWS, IUIABJIICHUE, KPUCTAUTH3AIUs, KUIICHHE,
BJIQYKHOCTH BO3/TyXa, MMOBHIIICHNE JABICHUS Ta3a MPU €r0 HarpEBaHUH B 3aKPHITOM
coCyJlie, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUSI Ta3a B  HM30MpOIEccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONb3ysl (PU3MYeCKrue BEIIUYWHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKasl DHEPrus, MOTCHIIMAIBbHAS DHEPrUs, MEXaHUYeCKas
paboTa, MexXxaHW4YecKass MOIIHOCTh; MPH OINWCAHUW TPABUIBLHO TPAKTOBATH
(GU3MYEeCKUl CMBICT UCIOJIb3yeMbIX BEIMYMH, WX OOO3HAYCHUS U €IUHHIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMHU
BEJTNYMHAMU;

ONMCHIBATh W3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHWS,
UCTIONIb3ysl (DU3MYECKHME BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIrusl XaOTHUYECKOrO JBMXKEHUS MOJICKYJI, CpEeIHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; NpH ONUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT WCIOJIB3YEMBIX BEIWYWH, WX
00O3HAYEHUS W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(u3MUECKyI0 BEJIMUMHY C APYTUMH BEIMYUHAM;

ONKCHIBATHh U3YUYECHHbBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
sBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUUYMHBI AJICKTPHUCCKUI 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, TIOTEHITMAN, pa3HOCTh MOTEHIINATIOB;
IpU ONMHCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIOJIh3YyEMBIX
BEIMYMH, MX OOO3HAYEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (DU3UYECKYIO BETUYMHY C APYTUMHU BEITUYHHAMH,

aHATM3UPOBATh (PU3MUYECKHE TMPOIECCHI U SBICHUS, WCIIONB3YS (U3HUECKUE
3aKOHBI U MPUHLMIBL: 3aKOH BcemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHIUI CYTNEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABUS WHEPIIHUAIBHBIX CHUCTEM
O0TCU€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETHYCCKOW SHEPTHH TEIUIOBOTO JABUKEHUS MOJICKYII C
a0COIOTHON TeMIlepaTypou, MEepPBhIN 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
ANIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, TpW 3TOM pa3inyaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JCHCTBUSA MAallKMH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE€30MACHOTO HCIIOJIb30BAHHS B
MMOBCEIHEBHOM KM3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUNA WU
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBath mpobieMy/3amady W TUOOTE3Y Y4YeOHOrO JKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MNPEJIOKEHHOTO O00O0pY/IOBaHHUSA, MPOBOJAMUTH OMNbBIT WU
(dbopMyIIHpOBaTh BHIBOJIBI;

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpPAaTh ONTUMAJBHBIA CHOCOO M3MEPEHUsI M HUCIOJIb30BaTh M3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yibTaThl MOJTYYEHHOM 3aBUCUMOCTU (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUI U TpaUKOB, A€JaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOoaTh MpaBuia 0€30MacHOrO TpyJa NpU MPOBEACHUU UCCIETOBAHUI B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIEeIOBAaTeNIbCKOM U MPOEKTHOU
JESATENBLHOCTH C MCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyIOBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BbIOMpaTh (PU3UYECKYIO MOJEINb, BBIACHATH (PU3HMUECKHE BETUYHUHBI U (HOPMYIIHL,
HEOOXOouMble ISl €€ pellleHus, NMPOBOJAUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUUYECKU HEMTPOTHUBOPEUUBYIO
LEMOYKY pPACCYKIEHUN C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUN
Y IPEACTABIICHUs YY€OHOW M HAyYHO-NIOMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyto HH(OPMAIIHIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPH OOpaIEHUH ¢ MPUOOPAMH U TEXHHUYECKUMU
YCTpOMCTBaMHU, JUIsl COXPAHEHUsS 310pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYKAIOILIEH CpeJIe;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHATHHO pACHPEACTATh OO0S3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE paccMaTpPUBAEMOM MPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHEI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (Pu3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOW NEATECIBHOCTH JIIOJCH, LEIOCTHOCTh U €IUHCTBO
(bu3nYeCKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JTyY CBETA, TOYECYHBIM UCTOYHHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sifipa MpHU pelieHUuU (PU3NYECKUX
3ajad4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUYECKAS] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aUMOJICHCTBHUE
MarHUuTOB, DJICKTPOMArHUTHAs WHAYKLMS, JEUCTBUE MAarHUTHOTO TMOJIsI Ha
MPOBOJTHUK C TOKOM W JIBIKYIIMICS 3apsll, 3JIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPaXEHHUE, IPEIOMIICHHUE,
untepdepenius, audpakius W OOJApU3aAlMS  CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3¢dheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaIMOaKTUBHOCTb;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3IU4HBIX  Cped) U

AJIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), MCTHONB3YsS (U3UYECKHUE BEIMYMHBI:
AIEKTPUYECKUM 3apsiji, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJABIDKYLIAsl Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO Mojs, cwia Awmmepa, cuna JlopeHna, MHIyKTMBHOCTb
KATYIIKW, JHEPTUs DJIEKTPUYECKOTO M MATrHUTHOTO IIOJIEH, MEPUOJ M YacTOoTa
KoneOaHuil B KojebaTenTbHOM KOHTYype, 3aps] M cujla TOoKa B TIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CUJIA JIMH3bI, MPU OMMCAHUM MPABUIBLHO TPAKTOBATh (U3MUECKUI
CMBICI HCIIOJIb3YEMbIX BEJIIMYMH, HMX OOO3HAUYCHUS W €IUHUIILI, YKa3bIBaTh
GbopMymBI, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIUYUHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCHOJIb3Ys
bu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acToTa CBETA, SHEPrUsi U UMMYJIbC (DOTOHA, MEPHO]T MOJypaciajia, SHEPTus CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUIA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €JIUHHUIIBI, YKa3blBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIUYMHAMU,
BBIYUCIISTh 3HAaUCHUE (PU3NUECKON BETUUNHBI,

aHAIM3UPOBATh (PU3MUECKHE TMPOIICCCHI U SBIICHUS, UCIOJIB3Ys (U3HUECKUEC
3aKOHbI U IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapauIeIbHOrO
COCOUHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUNHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Wit PoTtodrddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, nmocryiatel bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Mpy 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBl, 00JacTH)
MIPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JIopeHua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopMmynupoBath mpobieMy/3amady ¥ TUINOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OPYIOBaHHUSA, MPOBOJUTH OIBIT U
(bopMyIupOBaTh BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, TPU
TOM BBIOMPATh ONTUMAIBHBIA CHOCOO W3MEPEHUS W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKHX BEJIWYUH C HCIOJIb30BAHHEM
NpSIMBIX HU3MEPEHUM: MpPU DTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYMH B BUAEC TaOIUI U
rpaduKoOB, JIeJIaTh BBIBOJBI IO pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJoaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUNA B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIBCKON W MPOEKTHOU
NESATENBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB M JIA0OPATOPHOIO
o0opynOBaHUs;

pemiath pacy€THBIC 3a7adyd C SIBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO,
UCIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJENb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (HOPMYJIbI,



HEOOXOMMbIE JJIsI €€ pEIICHUs, MPOBOJIUTH Pacy€Thl U OILICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BEINYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4l: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUHUBYIO
LENOYKY PACCYKIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznYecKue sIBJICHNUS;

WCIIOJIB30BAaTh  TPU  PEIMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUU
Y TIPEJICTABIICHUS YU4eOHOW W HAYYHO-TIOMYJIAPHON MH(POPMAIIHNH, TOTYUYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

OOBSICHATh NPUHIUIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anudaTh yCJIOBHUS UX 0€30MacHOTO MCIOJIL30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTH;

WCIIOJIB30BATh TEOPETHYCCKUE 3HAHUS MO (PU3WKE B MOBCETHEBHOW >KU3HU
JUTsi o0ecriedeHus: 0€30MacHOCTH MpU OOpaIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JJIsi COXPAHEHUS 3I0POBbSI M COOJIIOIEHUS] HOPM DKOJIOTUYECKOTO
TOBEJICHUS B OKPYKaKOIIEH Cpeie;

paboTath B TpyIIe C BBHIIOJHEHUEM pPaA3IMYHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacHpeiessiTh O00sS3aHHOCTH U
IJIAHUPOBATh AEATEIIbHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, AJCKBATHO OLCHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu(ppoBbIe
Ne n/m P Kontpoabubie  IIpakTuueckue (mudpp )
NpOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznen 1. PU3UKA U METO/IbI HAYUYUHOI'O ITO3HAHUSI
bu6nuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Paszgen 2. MEXAHUKA
bubnuoreka [JOK
21 Kimmemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Hutramka https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FA1bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubanorexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKI1 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnunorexa [JOK

@da30BbIE IEPEXOABI

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



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

Utoro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMMUKA
bubmuoreka [JOK

4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 3neKTpUYecKUuil TOK. TOKU B 12 bu6nmoreka [JOK

' PasIMYHBIX Cpeax https://m.edso0.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
HanmMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Kontpoabnbie  IlpakTHueckue (itcpp )
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJAUHAMUKA
MarunuTHO€ nose. D1eKTPOMAarHUTHAs bubnnorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKHe U 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢
MexaHu4eCcKHue U 3JIEKTPOMArHuTHbHIE bubnnorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI crielIMAILHON TEOPUHU bubmuoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
N bu6nmoreka [JOK
4.1 DJIeMEHThI KBAHTOBON ONTUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubmuorexa [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

4.3 ATtomHOE A1po 5

Utoro no pazneny 15
Pa3nea 5. OJIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Uroro no pazpeny 7

Pasnea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o0mmaroriee MOBTOPEHHE 4
Uroro no pazpeny 4
PeszepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmnorexa [IOK
https://m.edsoo.ru/7f41c97c

bubmnorexa [IOK
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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabnbie IIpakTuyeckue p
n/n Bcero H3y4yeHusi oOpa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
duszrKa — HayKa 0O NPUPOJIE.
Hayunsie MGTZ BI HOSH:HHSI 1 bubmmorera [JOK
o A https://m.edsoo.ru/ff0c32e2
OKpY>Kalollero Mupa
Ponb 1 mecTo ¢usuku B
(hOpMHUPOBaHUN COBPEMEHHOM 1 bubnmoreka [JOK
HAay4YHOU KapTUHBI MUpa, B https://m.edso0.ru/ff0c33e6
MPAKTUYECKOU JIESITEIbHOCTH JII0ICH
MexaHn4ecKkoe ABUKEHHUE.
OTHOCHUTEIIPHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerokeHus. [lepemenienue, CKOpoCThb, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NpsIMONIMHENHOE 1 bu6muoreka [IOK
JIBIDKCHUEC https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE 1 bubnuotexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe najieHue. Y CKopeHue 1 bubmuoreka [JOK
CcBOOOIHOTO ITaAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE 1BUKEHHE.
JIBr>KeHME MaTepHaIbHOM TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
IIpuHauun otHocuTenbHOCTH ["anues. 1 bubnuoreka [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

WNHepuunanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0oH HproTOHA

Macca tena. Cuna. [lpunnun

https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK

9 cyrneprno3unuu cui. Bropoi 3akox
yrep " P . https://m.edsoo.ru/ff0c3be8
HreroToHa 17151 MaTepuaibHON TOUKU
Tperuii 3axkoH HeroToHa 114 bu6muoreka [IOK

10
MAaTepHATBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cuna

11 TspKecTu. [lepBas kocMuueckas bubmmorexa [TOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaddunueHt tpenus.

13 Cuna Zlc))n OTI/IBJIeI({bI/I(i:{ pu uB:IfKeHI/H/I buGnnorexa LIOK

P P https://m.edsoo.ru/ffOc3f76
Tena B KUAKOCTH WIIH raze
ITocTynarenbHOE U BpalaTesbHOE

14 JBKEHHE a0COJIFOTHO TBEPIOTO TEa. bu6mmorexa [IOK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEla
NMnynbsc MaTepualbHON TOUYKH,

15 CHUCTEMBI MaTepUATIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE JBUKEHHE
PaGota 1 MOIITHOCTE CHITEL.

16 Kunernueckasi sHeprust MarepuanbHONR bubnmnoreka [JOK
Touku. Teopema 06 U3MeHEHUN https://m.edso0.ru/ff0c4502
KUHETUYECKON YHEPTUU

17 [TorennmanbHast SHEPTHAL. bu6mmoreka [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

18

19

20

21

22

23

24

[ToTeHnmanbHast >HEPTHS YIIPYTO
ne(GopMUPOBaHHON MPY>KUHBI.
[ToTeHumanbHast SHEPrHs Teaa BOIU3U
MMOBEPXHOCTU 3eMITH

[loTeHumanbHbIe U HETIOTEHIIMATIbHBIE
cuiibl. CBsi3b paboThI
HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUN CUCTEMBI TEJL.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUH

JlaGopatopHas pabota
«HccnenoBanue cBI3M pabOTHI CUIIBI C
M3MEHEHHEM MEXaHUYECKOW SHEPTUU
TeJa Ha MIPUMEPE PACTSIHKCHUS
PE3HHOBOTO KTyTa

KonTponbnas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXAHUKEY

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KHMHETHUYECKOU Teopuu. bpoyHoBckoe
neuxkenne. uddys3us

Xapakrep ABUKECHUS U
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHust ra30B, JKUIKOCTEN
U TBEPIBIX TEN

Macca monekyn. KonuuectBo
BemiecTBa. [locrosnnas ABoraapo
TennoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkana remneparyp

https://m.edsoo.ru/ff0c461a

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

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2



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

Henscus

WUneanpuerii raz B MKT. OcHOBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMneparypa Kak Mepa

26 CpeaHEN KUHETUYECKON SHEPIUU bubnmnorexa [JOK
JBKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlabopartopHnas pabota

98 «MccnenoBanne 3aBUCUMOCTH MEXAY
napamMeTpamMu COCTOSTHUS
pa3peKEeHHOTr0 raza»

29 N3onporieccrl B naeanbHOM ra3e u ux bu6mmorexa [IOK
rpaduveckoe mpeacTaBieHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crroco0sI e€ m3MmeHeHus. KonmmaecTBo bu6mmorexa [IOK

30
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTHS OJJHOATOMHOTO UJI€aTFHOTO
rasa

bu6mmorexa [{OK

31 Brget erutonepeain https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BEILIECTBA.

32 KonuuecTBo TemioTsl npu brbsmorexa [OK

. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHelii mpoiecc

33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmnorexa [JOK
MPUMEHEHHE K U30IPOLEecCam https://m.edsoo.ru/ff0c5efc

34 HeobOparumocThb nporieccoB B bubnmnorexa [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

npupoae. Bropoii 3akoH
TEPMOJAMHAMUKU

[Tpunmun gevicteus u KII/ TernmoBoi

https://m.edsoo.ru/ff0c6230

bu6mmorexa [IOK

35 MaIlHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/
37 DKOJIOTHUECKHE TPOOIIEMBI
TEIUIOHEPTeTUKHI
38 O6o0maromuii ypok « MosieKyspHast bubnmnorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID https://m.edso0.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHre U KOHIEHCAITH. bubnmnorexa [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOGCOTIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTh Bo3ayxa. HachimeHHbIN bubmmorexa TIOK
AYE3. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amop(HbIC Tena. AHU3OTPOIHS bubnmoreka [JOK
CBOWCTB KpUCTAIUIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KkpucTaiibl. COBpeMEHHbIE MaTepHaIb
[InaBnenue u KpucTaIM3aLHus.
43 VY aenbHas TETUIOTA IJIaBICHHS bubmmorexa [JOK
A ' https://m.edso0.ru/ff0c6708
CyOmumanys
bu6mmorexa [IOK
44 b 0
PABHEHHE TEIDIOROTO banatica https://m.edso0.ru/ff0c6820
45 OnexTpusanus Tea. DIeKTpUuIecKuil bubnuoreka [IOK

3apsan. I[Ba BUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ffOc6bcc



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

3apsAa10B

[IpoBOIHMKH, TUAIEKTPUKH U

bu6mmorexa [IOK

46 IIOJIYIIPOBOJIHUKU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToyedHbIN 3JIEKTPHUIECKUN buGnnorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
48 nons. [IpuHImMn cynepno3unuu bubnmnorexa [JOK
AJIEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit aeKTpoCTaTUIeCcKoro
49 nond. ITorennuan. Pa3zHocts bubnnorexa LIOK
’ ' https://m.edsoo.ru/ff0c6f00
IIOTEHI[MAJIOB
I[IpoBOAHUKH U JUDJIEKTPUKH B
50 3J'IpeKT 0CTaTUYECKOM 1'[01:.:'[6 bubnnorexa [IOK
p ' https://m.edsoo0.ru/ff0c7018
JlmdnekTpuueckasi IPOHUIIAEMOCTh
but6mmoreka [{JOK
51 Onexrpoémrocts. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrHUsl 3apsHKEHHOIO bubmmorexa ITOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTopHas pabora "M3mepenue
3IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOTTMPOBAIIEHOTO

amrmapara, CTpyHHOTo IpuHTEepa.
DNeKTpOoCTaTUIECKas 3aIInTa.


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

55

56

57

58

3azeMIIeHHe AIEeKTPOprUOOpOB

DIEeKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akoH Oma J1st
y4acTKa IEenu

[TocnenoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTUHCHHE
MPOBOIHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMenraHHOTO COCMHEHUS
PE3UCTOPOBY

PaGoTta u MOUTHOCTB AJIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

3axon OMa 11 IOJIHOM (3aMKHYTOI)
anekTpuieckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«3mepenune IJIC uCcTOUHHUKA TOKA U
€ro BHYTPEHHETO CONPOTHBIICHUS

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblii ypok. KonTponbHas
pabota mo Teme "DiaekTpoauHaMuKa' /
Bcepoccuiickas npoBepouHas pabota

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0maromuit ypok
«QnexTponnHamukay / Becepoccuiickas
IIpoBepoyHas pabora

bubnmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAs! IPOBOJIUMOCTD TBEPABIX
METaJuI0B. 3aBUCUMOCTD
COMPOTHUBJICHUSI METAJJIOB OT
temrepatypbl. CBEpXIIPOBOIUMOCTh


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DJIEKTPUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa 3JIEKTPOHHBIX TyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U

63 MpUMecHas MPOBOIAUMOCTh. CBOMCTBA 1 bu6muoreka [IOK
p—~n-nepexona. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
MIPUOOPHI
DneKTpUYECKU TOK B pacTBOpax U

64 pacruiaBax 3JIE€KTPOJIMTOB. 1 bubnmoreka [JOK
DNEeKTPOIUTHYECKAs JUCCOLUAIIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKUI TOK B rasax.

65 CamocTosITebHBIN U 1 bubmuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnexTpuyeckue npudopsl U

66 YCTPOICTBA U UX MPAKTUUYECKOE 1 bubmmoreka [IOK
npumMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
Konrponsnas padora no teme

67 «Onekrpocraruka. [locrosHHBIN 1 bubmmoreka [IOK
3JeKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3NUYHBIX Cpeaax»

68 PezepHblil ypok. O0o0maronuii ypok 1 bubmuoreka [IOK
no temaMm 10 xiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
[]
J:;n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll:;:eﬂﬂﬂ :gg)al;?)zz;eeﬂbﬂble
padoThbI padoThI pecypesI
[TocTostHHBIE MATHUTHI U X
B3aUMOJCHCTBHE. MarauTHOE MoJIe. 1 bub6mnoreka I[IOK
Bektop MarHutHOM MHAYKIUK. JInHIM https://m.edso0.ru/ff0c9778
MarHUTHOW MHIYKIIHH
MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OmBIT DpcTena. 1 bu6mmoreka [JOK
BzaumopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHast pabota «3ydeHue 1 1 bubnnorexa [JOK
MAarHUTHOTO I0JIs1 KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia AMriepa.
JlaboparopHast paboTa 1 1 bubnnorexa [JOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM)»
JlelicTBME MarHUTHOTO IOJIS HA
JBUKYLTYIOCS 3apsPKEHHYIO YacTHLLY. 1 bubnuorexa [IOK
Cua Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIus. [lotok
BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

WHAYKIHH. 3aKkoH BHCKTpOMaFHHTHOﬁ


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

10

11

12

13

unaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHOM MHIYKIIMH»

NuayKTUBHOCTB. SIBIEHUE
camounAykiuu. 1C caMOMHIYKIIUU.
DHeprusi MarHUuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

TexHuueckue yCcTponuCcTBa U UX
IIPUMEHEHUE: TIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTBI, dJIEKTPOIBUTATED,
YCKOPUTENIH JIEMEHTAaPHbIX YaCTHIL,
MHAYKIIMOHHAsS 11€Yb

O6o06maromuii ypok «MarautHoe
nose. DISKTPOMArHUTHAS HHIYKIIHSD

KoHTponbHas pabora 1mo Teme
«MarauTHoe 1ojJIe.
SHeKTpOMaI‘HI/ITHaSI I/IHI[yKLII/ISI))

CB0OOIHBIE MEXAHHYECKHUE
Kosebanus. [lapMoHnveckue
KoseOaHus. YpaBHEHUE
rapMOHHYECKHUX KOJICOaHHH.
[IpeBpauienue suepruu
JlaGopaTopHnas pabota
«HccmenoBanne 3aBUCUMOCTH
nepuoa MajblX KolleOaHuii rpy3a Ha
HUTH OT JIJTUHBI HUTH U MAcChI TPy3a»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cal50

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

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

KonebatenbHblil koHTyp. CBOOOIHBIE

bubmuoreka [{OK
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

15

16

3JIeKTPOMAarHuTHBIE KoJeOaHus B
UcabHOM KOJIe0aTeTbHOM KOHTYPE.
AHAJOTHS MEX1y MEXaHUUYECKUMU U
AJIEKTPOMATrHUTHBIMU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UICATbHOM
KOJIe0aTEIbHOM KOHTYpE

[IpencraBneHue o 3aTyxarommx
Kosie0aHusX. BoiHyK1eHHbIE
MeXaHHJecKue Kojiebanus. Pe3oHaHnc.
BriHyX1€HHBIE 37I€KTPOMATrHUTHBIE
KOJIEOAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bub6mnoreka I[IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennsbIii Tok. CUHYCOUIATBHBIN
MEPEMEHHBIN TOK. MOILTHOCTh
MEPEMCHHOTO TOKaA. AMHJII/ITy,Z[HOe u
JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop. [IpousBocTso,
nepeaayda u moTpedieHue
3JIEKTPUYECKOMN SHEPTUU

19

20

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHNE IEKTPUUECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JUHUH 3JIeKTpornepeaay

DKOJIOTUYECKHE PUCKU TIPU
IPOM3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
9JIEKTPOIHEPT U B MIOBCEIHEBHON
KHU3HU

bubmnoreka I[IOK
https://m.edsoo.ru/ff0cc324



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

21

22

23

24

25

26

27

28

29

30

MexaHHUYECKUE BOJIHBI, YCIOBHUS
pacmpoctpanenus. [lepuon. Ckopoctsb
pacIpoOCTpaHCHHUS U JITTMHA BOJIHBI.
HonepeqHHe " IPOAOJIbHBIC BOJIHBI

3Byk. CkopocTb 3ByKa. I poMKOCTB
3ByKa. Beicora Tona. TemOp 3Byka

3J'I€KTpOMaFHI/ITHI)IC BOJIHBI, UX
cBoiicTBa U ckopocTh. [llkana
OJICKTPOMAardiMuTHBIX BOJIH

[IpuHUHUIIBI panOCBA3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBsa3u. Pagnonoxkamus

Konrtponbnas padora «Konebanus u
BOJTHBD)

IIpssMonuHEHOE pacpoCTpaHEHUE
CBETa B OJHOPOJIHOMU cpere.
ToueuHsblil HICTOYHUK cBeTa. JIyd
cBeTa

OTtpakeHue cBeTa. 3aKOHBI

oTpaxkeHus ceeta. [loctpoenue
n300paKeHUH B TNIOCKOM 3epKajie
[Ipenomiienue ceera. [loaHoe
BHYTpEHHee oTpakeHue. [IpenenbHbii
YTOJI TTOJIHOTO BHYTPEHHETO
OTpaKeHUSI

JlaboparopHas pabota «3mepeHue
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa»

JIunzsl. [Toctpoenue n3odpaxkeHuil B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

bubmnoreka IIOK
https://m.edsoo.ru/ff0cccOc

Bbu6morexa [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mnoreka I[IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd67a

bu6mmorexa [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. Popmyiia TOHKOM JIMH3HI.
YBenuueHue JIuH3bI

JlaGopaTtopHnas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue CBOMCTB
MU300paKeHHUI B TUH3AX)
Hucnepcus cBeta. ClI0KHBII cOCTaB
32 6enoro cseta. L{Bet. JlabopaTopHas
pabota «Habmonenue nucrepcuun
CBETa»
33 Wntepdepennus cera. Audpakius bubnuorexa [IOK
cBeta. JlubpakunonHas peneTka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bub6nuorexa [IOK
[Homapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrryeckne MpuOOPHI M YCTPOMCTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH
36 KJIaCCM4YeCKOW MeXaHuKH. [locTynatsl bubnuorexa [IOK
CIIeIMaIbHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ame]yIeHre BpEMEHH U COKpAaIlleHUE bubmmorexa [JOK
P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 gactrulbl. CBsA3b MAcChI C DHEPTUEN U bubnmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHSI TOKOS
KoHnTponbHas pabora «OnTuka.
N bu6mmoreka [IOK
39 OcHOBBI cHIENMANIBHOM TeopUn

OTHOCHUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



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. Dopmyna I[1nanka. JHeprus

bu6mmoreka [JOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTkpbITHE U HCCTIET0BaHNE 56 10K
nomoTeKa
41 .0 A.T.
porospexta. Ombrre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl hotorddexra. YpaBHeHUE
42 QﬁHmTegl)Ha nqs)[q)(i)OToatb@I@)eKTa bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cBera. OnbiTer [1. H.
43 JleGeneBa. XMHYECKOE NEHCTBHE bubmmorexa [TOK
ACBa. A https://m.edso0.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPaKTHYECKOe TPUMEHEHHE:
44
¢doroanemeHT, HoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agad mo teme «DJIEeMEHTBI bubmuotexa [JOK
KBAHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnBITEI
46 Pezepdopna o paccessHuIO 0-4acTHIl bubmmorexa LIOK
pQop P ’ https://m.edsoo.ru/ff0d091a
[TnaneTapHast MozieIb aToMa
bubmnoreka [IOK
47 I1 b
OCTyJIaThl bopa https://m.edsoo.ru/ff0d0afa
HN3nyuenne u moriomnieHrne GoToHOB
48 I I/I}ll'lqe €x0JIe aTOMEIIH co H(()i;o OBHS bubmmorexa [TOK
p pexoa . a yp https://m.edsoo.ru/ff0d0afa
SHEPTHH Ha Ipyrou. Bujasl criekTpoB
BoaHoBEIe cBOMCTBa "acTUIl. BOJHEI
. bubmuoreka [JOK
49 ne bpoitns. Kopryckynsipao-

BOJTHOBOM myasin3M. CIIOHTaHHOE 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

50

51

52

53

54

55

BBIHYXXIACHHOC U3JITYUCHHUC

OTKpBITHE pATHOAKTUBHOCTH. OTBITHI

Pesepdopaa mo onpexneneHuto cocrasa

PaarnOaAKTUBHOT'O U3JIYUCHUA

CgaoticTBa anb(da-, 6era-, ramma-
u3ilydeHus. BiausHue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3orombl. Anbda-pacmar.
DONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnaza. 'amma-u3nyueHue

DHeprusi CBsI3U HYKJIOHOB B si/IpE.

S nepublie peakuuu. SnepHbii
peaktop. [Ipo6iiembl, TEpCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI SIEPHOM
SHEPreTHKU

DneMeHTapHble YacTulibl. OTKpBITHE
NnO3UTpOHA. MEeTOIbI HAOIOICHUS U
pPErUCTpaLMH SJIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHaaMeHTaIbHbIE
B3anMoOIeHCcTBHA. EqmHCTBO
buznyecKoil KapTUHBI MUPa

DTanel pasBUTHA aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHHU. Bun
3BE€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/1b], IUIAHETHI, UX BUIAUMOE
nBwxeHue. CoaHevyHasi cuctema

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0fd2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0e38



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

56

57

58

Counuie. CoHeuHass akTUBHOCTD.
Ncrounuk sHeprun CosHua U 3BE371

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocCJIeI0BaTeIbHOCTH. BHYTpeHHee
ctpoeHue 3B€31. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOXKIACHUH U
sBostoniu CoJHIA U 3BE3]]
Muneunsiii [1yte — Hama ['anakTuka.
IMTonoxxenue u aBrxenne CoyHIa B
lNanaxruke. I'anaktuku. Y€pHbie
JBIPHI B SiIpax TaJIaKTHK

59

Bcenennas. Pa3Oeranue ranakTuk.
Teopust bosbIIOTO B3pHIBA.
PenukroBoe uznyuenue.
Mertaramaktrka

60

61

62

Hepeennsie mpobieMbl aCTPOHOMHH

KonTponbHas padboTta «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKIDY

O6o0maromuii ypok. Pois ¢husuku n
ACTPOHOMHUU B YKOHOMUYECKOMH,
TEXHOJOTUYECKOH, COIMATIbHON U
ITHYECKOH cepax NesaTeTbHOCTH
YeJI0BeKa

63

O6o6matomuii ypok. Poss u mecto
(bU3MKH U ACTPOHOMMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuit ypok. Posb



65

66

67

68

du3nyeckoit Teopuu B HopMHpOBaHUH
npeACcTaBiIeHUN 0 PU3NIECKOI
KapTHHE MHUpa

O6o06matomuii ypok. Mecto
¢du3nUecKoil KapTHUHBI MUpPa B 00IIEM
pSILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTaBICHUN O IPUPOAE
Pe3epBHbIil ypok. MarHutTHoOE mose.
DJeKTpOMarHuTHas HHIYKIIWS

PesepBubliil ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUH
OTHOCHUTEIIBHOCTH

Pesepnsiit ypok. KBanroBas ¢usuka.
DnEeMEHTHI aCTPOHOMUU U
acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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