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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHsS Ha YPOBHE CpEIHEro O0OIero
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJOXKEHUH M TPEOOBAHUI K pe3ylibTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TpOrpaMmbl, mpeacraBieHHbix B OI'OC
COO, a Ttakxe c yu€roM (enepaibHON paboueil MporpaMMbl BOCHUTAHUS U
KOHIIETIIIMM TpenoAaBaHus yuyeOHoro mpeamera «@Dusmka» B 00pa3oBaTEIbHbBIX
Opra’u3alusax Poccuiickon denepanny, peaAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE POTPaMMBI.

ConepkaHue TmporpaMMbl MO (U3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAyYHOM KapTUHbI Mwupa oOydaromuxcs 10-11 kmaccoB mipu
oOyueHuu ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEIIbHOCTHOTO
nonxoga. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METANpeIMETHBIM pe3yjbTaTaM
oOydeHHMs, a TaKkK€ YUYHMTHIBAET HEOOXOJUMOCTh peaU3alryd MEKIPEAMETHBIX
CBs3e (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4E€OHBIMU mpeaMeramu. B Hel
OIPEAEIIAIOTCA OCHOBHBIEC LEIM M3Y4EHHs] (PU3UKU HA YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3ukKe BKIHOYAET:

e IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHUSI Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI 110 TOaM 00 Y4YEeHHUS;

e cojepxaHue yuyeoHoro npeaMera «duznkay 1no rogam oOydeHHUs .

®dusuka Kak Hayka O HambOosee OOLIMX 3aKOHAX MPUPOJIbI, BHICTyMHas B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYLIECTBEHHbBIN BKJIAJ B CUCTEMY
3HaHu# 00 okpyxatoiem mupe. LIkoabHBIN Kype PU3NKH — CUCTEMOOOPa3yOIuit
JUISL €CTECTBEHHO-HAYUHbBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (GU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBICHWM, H3ydaeMbIX XUMUEH, OWOIorHei,
¢usnueckorr reorpadueit u actpoHomued. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHONOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCQ, IIOJIyY€HHsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOMCTBAMHM WU APYTUX.
N3ydyenne QU3MKM BHOCHUT OCHOBHOM BKJIQJ B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarluxcs, B (HOPMHUPOBAHWE YMEHUN NPUMEHSTh
Hay4YHBIA METO] TO3HAHMSI IPU BBITTOJIHEHUU UMU YUE€OHBIX HCCIIEI0BaHUM.

B ocHOBy kypca ¢usuku sl YpOBHS cpeaHero oOiero oOpa3oBaHUs
NOJIOKEH PpAJ MUACH, KOTOpbIE MOXKHO paccMaTpuBaTh Kak MPUHLMIBL €0
OCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepUall U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Bemymum B Kypce sBIsercs
(opMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus mnpennosaraeT HMCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH U 3KOJOIMUYECKUMHU ITPOOIEMaMHu.

Hoes  npuxnaomoii  umanpasenennocmu. Kypc ¢uzuku mnpeamnosaraer
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHUX U TEXHOJIOIMYECKUX MPHIOKEHHUI
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonoeusayuu peanusyeTrcss TMOCPEACTBOM BBEIAEHUS DJIEMEHTOB
COJEpXaHMs, TMOCBSIIEHHBIX DJKOJOTMYECKHMM IpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBl C PAa3BUTHUEM TEXHUKU U TEXHOJIOTHH, a TaKXe OOCYXICHMS
po0JIeM palMOHAIBHOTO MPUPOIONOJIb30BAHUS U IKOJIOTMUECKON 0€30M1aCHOCTH.

Crep>KHEBBIMHM 3JIEMEHTaMH Kypca ()M3MKH Ha YpPOBHE CpPEAHEro OOUIEeTro
oOpa3oBaHus SBISAOTCA (u3nueckue Teopuu ((popmMupoBaHHE MPEACTABICHUHA O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKONW TEOPUH, POJIU (PyHIAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX NPEJICTABICHUSIX O NpUpOJe, TIpaHUIAX
OPUMEHUMOCTH TEOpHHl, MJii ONUCAaHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeITeIbHOCTHBIN MOAX0 B Kypce (PU3MKHU peau3yercs Mpex]ie
BCEro 3a CU€T OpraHm3aIliy SKCIEPUMEHTATBHON JCSITEIILHOCTH O0YJaronuXcsl.
Jisa  6a3zoBoro ypoBHS Kypca (U3MKM — 3TO HCIIOJIb30BAHHUE CHCTEMBbI
(PpOHTAJIBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB M JIaOOpPaTOpHBIX padoT,
KOTOpBI€ B TMporpamme mo (u3uke 0ObeTUHEHBI B OOLIMI CIHCOK yYEHHYECKHX
OPaKTUYECKUX padoT. BblaeneHne B ykazaHHOM IepeuHe JabOopaToOpHBIX paloT,
MPOBOAUMBIX JJII KOHTPOJSI W  OLEHKH, OCYLIECTBISIETCS y4aCTHUKAMH
00pa30BaTENbHOrO IpolLlecca HCXOAd M3 OCOOEHHOCTEH IUIAHWPOBAHUS U
ocHamleHus kabuHera ¢usuku. Ilpu »>TOM oOecneunBaeTcs OBJAJACHUE
OOy4JarOIIMMUCS YMEHHUSIMU MPOBOAUTh KOCBEHHBIE W3MEpPEHUs, HCCIEAOBAHUS
3aBUCUMOCTEN (PU3MYECKMX BEJIMYMH M IIOCTAHOBKY OIIBITOB 110 IIPOBEPKE
PEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIENSETCS PELICHUI0 PAacdyE€THBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM M pacU€THBIX 3a]a4 MPUOPHUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aJJaHHON (PU3UYECKON MOJIETBIO, MO3BOJISIOIINE PUMEHSTh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTU KakK M3 OJHOTO paszfesa Kypca, TaK M WHTETpUpYyd 3HAHUS U3
pa3HbIX pazaenoB. [ KadeCTBEHHBIX 33]1a4 MPHUOPUTETOM SIBIISIIOTCS 3a/JaHUS Ha
OO0BSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W IMPOLIECCOB B OKPYXKAroIIeH
KU3HU, Tpelyronme BbIOOpa (U3WUECKOM MOJEIM MJii CUTYyallud MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TtpeboBanusmu PI'OC COO k marepuaibHO-
TEXHUYECKOMY OOeCleYeHu0 YydeOHOoro mpoiiecca 0a30BBIM ypOBEHb Kypca
(Gu3MKK1 Ha ypOBHE CPEIHEro 00IIero 0Opa3oBaHus JOHKEH U3y4aThCsl B YCIOBHSIX
IpEeIMETHOr0 KaOuHeTa (PU3UMKH WM B YCJIOBUSIX MHTETPUPOBAHHOrO KaOWHETa
PEIMETOB €CTECTBEHHO-HAy4YHOTro Iukia. B kabuHere (Qu3uku IOMHKHO OBITH
HeoOxoauMoe JabopaTopHOe O0O0OpYJOBaHME [Jisi BBINOJIHEHUS YKa3aHHBIX B
nporpaMMe 1no (pu3uKe y4eHUYECKUX MPAKTUYECKUX PAOOT U JEMOHCTPALMOHHOE
000pymOBaHHUE.

JleMoHCTpalinoHHOe o0opyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUM C
MOPUHIIUIIOM MUHUMAQJIBbHON JOCTAaTOYHOCTH H  O0ECIEYMBAET MOCTAaHOBKY
NEPEYMCICHHBIX B IMporpamMmMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpALMA IS
UCCIICZIOBAHNSA  M3y4aeMbIX SIBJIEHUHM W  MPOLECCOB, HJMIUPUYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHI.

JlabopaTtopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOyyaroumxcs. TeMaThuyeckue KOMIUIEKTHI
7a00paTOpHOr0 00O0pPYAOBAaHUSI JOJDKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJIh30BAaHUH AHAIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKEe KOMIBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUE U(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMU U3y4YeHUs1 (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCA:

e (opMupOBaHHE HUHTEpeca U CTPEeMJCHHUS OOydaroluXCsl K HaydHOMY
U3YYEHUIO MPUPOJbI, PAa3BUTUE HUX MHTEIUIEKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEJCTaBICHUI O HAYYHOM METO/E MO3HaHU U (POPMUPOBAHHE
MCCIIEI0BATEIbCKOIO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opMUpOBaHHE HAay4YHOTO MHUPOBO33PEHUSI KaK pe3yiabTara H3y4eHUs
OCHOB CTPOEHUSI MaTepuu U (QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opMupOBaHHE YMEHUN OOBSCHATH SBJICHUSA C HCIOJIB30BAaHUEM
bu3nYeCKUX 3HAHUIA U HAYIHBIX JI0KA3aTEIbCTB;

e (opMUpOBaHUE MPEJICTaBICHUNA O poiid (U3UKHU IS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHIA.

JlocTmkeHne 3Tux Lened oOecreurBaeTcsl pelIeHHeM CIEeIYIOMMX 3a7ad B

porecce 3y4eHus Kypca (pu3uku Ha YpOBHE CPEHETO OOIIero 00pa3oBaHuUs:



e TMpuOOpPETEHHE  CHUCTEMBI  3HaHHMK 00  o0mmMX  (U3HUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJSIDHYIO  (DMBHKY, DJJIEKTPOAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPO(U3UKH;

e (QopmupoBaHre yMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OOBACHEHUs (PU3NUECKUX SBJICHUW B MNOPUPOJAE U JUISI TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEIICHUS Pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
¢dbuzmyeckor MoOJENbIo, 3aJad, IOJPa3yMEBAIOIIUX CaMOCTOSITEIbLHOE
co3nanne PU3NIECKOoi MOMIEIH, aICKBAaTHON YCIIOBUSIM 33/1a4U;

e TMOHUMaHUE (U3MYECKUX OCHOB W MPHUHIIMIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJICHHE METOJaMHU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS M TPOBEICHHUS
(bU3HYECKUX SKCIEPUMEHTOB, aHAJM3a W HWHTEPHpETanuu WHGOPMAIUH,
OIpe/IeNICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O PE3yibTara;

e CO3/IaHME YCJIOBUH JJIsl Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcst 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B HE/IEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqnaraemeiii B mporpamme Mo (uU3UKe TepeueHb J1a0opaTOpHBIX U
MPaKTUYECKUX paldOT SBISAECTCS PEKOMEHJIOBAHHBIM, YUYWUTENb JIeJlaeT BLIOOP
POBEJICHUST JTA0OPATOPHBIX PabOT W OMNBITOB C YYETOM HWHIWBUIYATBHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHUS

®u3nka — Hayka o npupone. HaydHbie mMeTONBI MO3HAHUS OKPYKAKOLIETO
Mupa. Posb DJKCnepuMeHTa U TEOpUH B IIPOLECCE II03HAHUA IPUPOJBI.
DKCnepuMeHT B hU3HKE.

MopnenupoBanue (U3MUECKUX SIBIEHUM U mporeccoB. HayuHble rumoressbl.
®uznyeckne 3aKOHbl U TEOPUU. |'paHMIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBUS.

Pone u mecto ¢usuku B (HOpMHUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanoroBele U UUGPOBBIE H3MEPHUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIHLHOCTh MEXaHUYECKOrO JIBHKEHMS.
Cucrema otcué€ra. TpaekTopus.

[lepemelienne, CKOpoOCTb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHON TOYKH, UX MPOCKIMH HA OCH CHUCTEMBI KOOPAHMHAT.
CioxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHEHHOEe ABWXKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EepeMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHU.

CBobOomHOe mafenne. Y CkopeHue CBOOOIHOTO TaICHHSI.

KpuBonuueiiHoe  aBmkeHue. JIBMXKEHME  MaTepuaIbHOM  TOYKH IO
OKPYKHOCTH C ITIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, TUHEHHAS
ckopocTs. [lepron u yacrora obpamenus. [leHTpocTpeMUTENbHOE YCKOPEHUE.

TexHnueckne yCTpoHMCTBA M IPAKTUYECKOE TNPUMEHEHHE: CIUAOMETP,
JBIKEHUE CHAPSIOB, LICMTHBIE U PeMEHHBIC MTepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Tes B BO3yX€e U B pa3peKEHHOM MPOCTPAHCTRE.

HabGmonenne nBuxkeHUs Tena, OPOMIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaICHUsI.

HampagiieHre CKOpOCTH NPU IBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3yyeHne HEpaBHOMEPHOT'O JBUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY MYTSMH, ITPOWIEHHBIMM TEIOM 32
IIOCJIEIOBATENIbHBIE PAaBHBIE NPOMEXKYTKM BPEMEHHM IIPH PaBHOYCKOPEHHOM
JBU>KEHUU C HAYAJIbHOW CKOPOCTBHIO, PAaBHOW HYIIIO.

N3ydenue NBUKEHUS LIapUKa B BA3ZKOU )KUIKOCTH.

N3yuenue ABM>XEHUS Tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuka

I[Tpunuun  otHocutenmbHOCTH  ['aymmnes.  IlepBeii  3akoH  HbroToHa.
NuepunanbHbie CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepniozunuu cwi. Bropoi 3akoH HeroToHa
JUIS. MaTEPUAIbHOM TOUKU. Tperuid 3akoH HproTOHA 119 MaTepranbHbIX TOUYEK.

3akoH BcemupHoro Ttsarorenus. Cuia Tsbkectu. Ilepas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxos, ckonpxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbKEHUS U cujia TpeHus nokos. Koadgduument tpenus.
Cuna conpoTUBIIEHUS MPU IBUX)KEHUU TeJa B AKUJKOCTH WIIU Ta3e.

[ToctynarenbHOE U BpallaTelIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. Ilnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEA.

TexHnueckne ycTpoHMCTBA M MPAKTHYECKOE TPUMEHEHUE: NOIIIMITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHME MHEPLIUU.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIIHX TEL.

Bropoit 3akon HproToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT J1e(hOpMAaLINH.

HesecomocTts. Bec Tena nmpu yCKOpeHHOM MOABEME U TAJICH M.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHUS U CKOJIbKEHUSI.

VY cnoBust paBHOBeCHUS TBEPIAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3yuenue ABM>XeHUs OpycKa IO HAKJIOHHOM IIIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYKUHE U
PE3UHOBOM 00pas3iie, OT ux Aehopmaliuu.

HccnenoBanne ycinoBUKM paBHOBECHsS TBEPAOrO TeEJla, HMMEIOLIEr0 OCh
BpAIlICHMUS.

Tema 3. 3aKoHnvl cOXpaneHus 6 MexaHuKe

NMmnynsc maTepuanbHOM TOUYKHM (TeNa), CUCTEMBbl MaTepUaIbHBIX TOYEK.
NMnynec cuiabl U U3MEHEHHE HUMITyJIbCa TeJd. 3aKOH COXPAHEHUsS HMITYJIbCA.
PeaktuBHOE 1BHXKEHMUE.

Pabota cusbl. MOITHOCTE CHJIBI.

Kunernueckass 3Heprusi MarepualibHOW TOuku. Teopema 00 W3MEHEHHH
KMHETUYECKOW DHEPTUU.

[ToTeHunanbHas DHEPrusl. [lorenuumanpHas DHEPTHs yIpyro
nehopMUpOBAaHHOW  TIpyKWHBI.  [loTeHIManbHas  dSHeprusi Tena  BOJIM3HU
MOBEPXHOCTH 3E€MIIH.

[loTeHuuanbHple WM HENOTEHIHUAIbHBIE  CHJIBL. CBsi3bp  paboOTHI
HEMOTEHUHAJIbHBIX CHJI C WM3MEHECHHEM MEXaHWYECKOW SHEPrMU CHUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHnueckrne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIM MUCTOJIET, TBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE JBH)KCHHUE.

[lepexon moTeHIIMATHLHOM SHEPTUHN B KHHETUUECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydaenne abCONMIOTHO HEYIPYroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3M pabOThl CHIIbI ¢ UBMEHEHHEM MEXaHWYECKON SHEepruut
TeJla Ha MPUMEPE PACTSHKEHUS] PESUHOBOIO JKI'yTa.

Paszaea 3. MouiekysipHasi pU3HKA U TEPMOAMHAMHUKA

Tema 1. Ochogbl MOEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Huddysua. Xapaktep IBUKEHUS U
B3aMMOJICVCTBHS 4YacCTHUI] BellecTBa. Monaenn CTpOeHUs Tra3oB, XUJIKOCTEU U
TBEPIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelel. Macca u
pasmepnl Mosekyil. KonumdectBo BemnectBa. [loctossHHass ABorajapo.

TennoBoe paBHoBecue. Temmeparypa u e€ usMmepenue. lllkama remneparyp
Llenbcus.



Mopgens  upeambHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOM TEOpUU HAcaIbHOrO ra3za. AOCOOTHash TeMmmepaTypa Kak Mmepa
CpPEIHEl KWHETUYECKOW HHEpPruu TEIUIOBOro ABWKEHMS dvactul raza. Illkama
temneparyp KensBruHa. ['a3oBbie 3akoHbl. YpaBHeHue MennaeneeBa—Knanenpona.
3akon JlanbToHa. M3omponecchl B UACAIBHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. [ 'paduyeckoe mpencTaBiICHUE H3OMPOIIECCOB: HM30TEpPMa, H30XO0pa,
u3ooapa.

TexHnueckue yCTpOHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COECTUHEHUI.

OmnbITel 10 1UPPy3Un KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO JABUKECHUSI.

Mogens omnbita ITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICICTBUSI.

Mogenb, WUTIOCTpUpYIOIasi IPUPOAY JABJICHUS Ta3a HA CTEHKU COCYy/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS UICAIBHOIO rasa,
U30IPOIIECCHI.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

OmnpeneneHre Macchl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE W3MEpPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEH.

HccnegoBanre 3aBUCUMOCTH MEXAY MMapaMeTpaMH COCTOSIHUSL pa3peKEHHOT0
rasa.

Tema 2. Ocnoevl mepmoouHamuKku

TepMmoauHamuyeckass cucteMa. BHYTpEHHsISI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHusi. KomuuecTBo Teminorsl u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HWJEaIbHOrO  raza. Buasl  Temionepeaaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3TyYEHUE. Y IeTbHAs TEIJIOEMKOCTh BELIECTBA.
KonuuecTBo TEMIOTHI py TEIUIonepeaaye.

[lonsitue 006 ammabatHom mporecce. I[lepBbIil 3aKOH TEPMOJUHAMUKH.
[IpumeHeHnue mepBoro 3aKoHa TEPMOAMHAMUKH K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh TIPOIECCOB B MPUPO/IE.

TennoBele  MammHbl.  [IpUHIUNBL ~ JEWCTBUSL  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanust HEPruM B TEIJIOBBIX MammHaX. KoadduimeHt moae3Horo
nercTBus TerutoBod MammHbl. I{ukn KapHo u ero koadduimeHT moe3Horo
JENCTBUSA. DKOJIOrUYECKHe MPOOJIEMBbI TETNIOIHEPTETHKH.



TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: JBUTATEIh
BHYTPEHHET'0 CropaHus, ObITOBOM XOJIOUILHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MmeHeHrne BHYTpEHHEW SHEPruu Tejla MPU COBEPIICHUU PalbOThI: BBLIET
npoOKu u3 OYTBUIKM TOJ| JEHCTBUEM CXXAaTOro BO37AyXa, HarpeBaHwe s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPALIMS).

N3MmeHenre BHYTpEeHHEHN SHEPTUM (TeMIepaTyphl) Tejla Mpy Terionepeaaye.

OnpiT 1O anuabaTHOMY paACHIMPEHHUIO BO37yXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEJIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonivl

N3mepenune ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwiecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHaeHcarus. Vcnmapenune u kumeHne. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3ayxa. HachleHHBIM map. YnaenpHas TEIioTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnnueckue u amoppHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctauioB. JXunkue kpucrtamibl. CoBpeMeHHble MaTepuaibl. llnaBieHue wu
KpUCTaJUIM3alus. Y IeiabHas TerioTa miaBieHus. CyomuManus.

YpaBHEeHHE TEIJIOBOro OaaHca.

TexHuueckrue yCTpOWCTBA M TMPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUM TOJIYYCHUSI COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npyu noHM>KEHHOM J1ABJICHUU.

CrnocoObl U3MepeHus BIaXKHOCTH.

Hab6mtoieHre HarpeBaHus U IJIABJICHUS] KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuit osxcnepumenm, rabopamopnule padbonol

N3MmepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diaekrpoanuHaMuka
Tema 1. Inekmpocmamuxa
OneKkTpu3anus Tel. OJIEKTPUYECKHHM 3apAn. /[Ba BHIa DIEKTpUYECKHX
3apsanoB. IIpOBOAHMKH, IUAJIEKTPUKH U TOJYNPOBOJHHMKH. 3aKOH COXPaHEHHUS
AIEKTPUUECKOTO 3aps/ia.
B3anmoperictBue 3apsinoB. 3akoH KynoHa. TodeuHblid dJIEKTPUUYECKUAN 3apsl.
Onextpudeckoe mnone. Hanpspk€HHOCTh  3yekTpuyeckoro mnons. IIpuHnmn



CYNEpPNO3ULUN AJIEKTPUYECKUX MNojeil. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOIO
TTOJIAL.

Pabora cun  snektpocratmueckoro  mons.  [lorenuwman.  PasHocThb
MOTEHIUAIOB. [IpOBOJHUMKM M [UAJIEKTPUKUA B 3JIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCATOopa.

TexHuyeckne yCTpOHCTBAa M NPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN anllapar, CTPYHHbBIA OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLIUIT IEHCTBUS JIEKTPOMETPA.

B3aumoneiicTBre HA3JEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEJL

[IpOBOJHUKH B 3JIEKTPOCTATHUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIUTa.

JAMAIEKTPUKHU B SJIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTM IUIOCKOIO KOHJIEHCAaTOpa OT  IUIOIIAJIH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U TUJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuit mox. Toku 6 pa3nuunvix cpeoax

DNEKTPUYECKU TOK. YCIIOBUSL CYHIECTBOBAHHS DSJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IoCTOSSHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 yqacTKa LEH.

DJIEKTPUYECKOE CONPOTHUBJICHUE. Y AECIBHOE COMNPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapAILIEILHOE, CMEIIAHHOE COEUHEHHUE POBOAHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxoyms—JleHma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIa M BHYTPEHHEE COMPOTHBJIEHUE HCTOYHHMKA TOKA.
3axon Oma 11 MOTHOM (3aMKHYTOM) aneKTprudeckoi renu. KopoTkoe 3aMbIkaHue.

OJEKTpOHHAss  NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIPOTHUBJICHHS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIIeKTpUUECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CobctBeHHas 51 IIPUMECHAsT  MPOBOAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexoza. [lonynpoBoaHHKOBbIE TPUOOPHI.

ONEeKTpUUECKUA TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALUA. DIEKTPOJIN3S.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSTENBHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [na3zma.

TexHuyeckne ycTpoWcTBAa M NPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HWCTOYHHMKM TOKa, JJEKTPOHArpeBaTelibHble MpUOOpHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPBI, TEPMOMETP CONPOTUBICHUSI, BAKYYMHBIN U0,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu

M3MepeHne cuibl TOKa U HAIPSKEHHUSL.

3aBUCUMOCTh COINPOTUBIICHUS UUIUHIAPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
IUIOLIA/IA TTONIEPEYHOI0 CEYEHUS U MaTepHraa.

CmemaHHOe COeTMHEHUE TTPOBOITHUKOB.

[IpsmMoe w3MepeHue dIeKTpoABWKYHIEH cuiibl. KopoTkoe 3aMblKaHuE
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOAMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

OaHOCTOPOHHSS MPOBOJUMOCTD JUO/A.

Yuenuueckuii oxcnepumenm, rabopamopnsle padbonul

N3ydeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3MepeHre 31eKTPOABHXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHErO
COIIPOTHUBIICHHSI.

Ha6mtoienue anexkTposusa.

MexxnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS C
y4ETOM COJEpPXKATEIbHBIX MEXKIPEIMETHBIX CBSI3€ C KypcaMu MAaTeMaTHKH,
OHMOI0run, XMUMHH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousamus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbIl (akT, rumnore3a, ¢u3nueckas BEIMYMHA, 3aKOH,
TEOpusl, HAOIIOACHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUM, JuHEWHas QyHKIMS,
napabona, runepbona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCH KOOPAMHAT, CJI0KEHNE BEKTOPOB.

buonocusa: mexanmyeckoe ABWIKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEIIOOOMEH KUBBIX OPraHU3MOB (BBl TEIUIONEPEIauH, TEIJIOBOE PaBHOBECHE),
ANEKTPUUECKUE SIBJICHUS B KUBOUW IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEIN, JKUJIKOCTEH H



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIOB, J3JEKTPOJIUTHYECKAs HUCCOLMAIIMS,
raJlbBaHUKA.

l'eoepaghus: BNaXHOCTh BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUS] B TEXHUKE, MOJIIWIHUKUA, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyrue), JABUTATellb BHYTPEHHETO
Cropanusi, mapoBas TypOHHa, OBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIy4YEHUS COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCIE HAHOMATEepUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasi 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTPYUHBIN MIPUHTED, AJIIEKTPOHArpeBaTEIbHbIE puOopHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KVIACC

Pa3znen 4. DiekTpoaMHAMHUKA

Tema 3. Maznumnoe noje. I1eKmpoOMaZHUMHASA UHOYKUUA

IloctossHHBIE  MarHuThl.  B3anmMogencTBHME  MHOCTOSHHBIX ~ MarHuTOB.
MarnutHoe mnosie. Bexktop MarHuTHOM wuWHAYKUUW. [IpuHUMI cyrnepno3unuu
MarHUTHBIX MoJied. JINHUKM MarHUTHOM WHAYKIMU. KapTuHa JMHUI MarHUTHOU
WHYKIUHU TOJI1 MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0Jie MNPOBOJHMKA C TOKOM. KapTuHa JIMHUM WHIYKIUHA
MAarHUTHOTO TOJISI JJMHHOTO MPSAMOTO MPOBOJHWUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoeicTBre NpOBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJb U HalIpaBJICHHUE.

Cuuna JlopeHniia, €€ MOlyJib U HampaBlieHHe. J[BUKEHHE 3apsSyKEHHOW YaCTUIIbI
B OJIHOPOJTHOM MarHuTHOM Tosne. Pabora cuibl Jlopenta.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKIMM. [IOTOK BEKkTOpa MarHUTHOM
MHIYKUUHU. OJEKTPOJBIKYIAS CHJIAa HWHIAYKIUU. 3aKOH AJIEKTPOMAarHUTHOM
uHaykiuu dapanest.

BuxpeBoe »anekTpuyeckoe mojie. DIEKTPOABMKYIIAS CHJIa HWHIYKIUH B
IIPOBOJIHUKE, JIBUKYILIEMCS ITOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTh.  SIBJE€HHE CaMOMHAYKLIMH. OJEKTPOABMKYIIAS  CHIa
CaMOMHIYKIIHH.

DHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: TMOCTOSHHBIE
MArHUThbl, JJIEKTPOMArHUTHI, SJIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IMy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHAYKIMA MarHUTHOTO TIOJISL.

B3anmopericTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[elicrBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME ANEKTPOMArHUTHOW UHIYKIIUU.

ITpaBuno Jlenua.

3aBUCHUMOCTh 3JICKTPOJABHKYIIECH CUJIBI UHAYKIIUA OT CKOPOCTH H3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMHIYKITUY.

Yuenuueckuii oaxcnepumenm, rabopamophvie pabomul

N3yyeHne MarHuTHOTO TOJISI KAaTYIIKHA C TOKOM.

HccnenoBanne NeUCTBUS MOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIIUU.

Paszgeua S. KosteOGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KOJ1€0AHUA

KonebarenpHass  cucrema. CBOOOIHBIE  MEXaHHUYECKHUE  KOJIEOaHUS.
[Mapmonnueckue konebanus. Ilepwon, wacrora, amrumtyna u ¢asza KojaeOaHUH.
[IpyxvHHBIN MasTHUK. MareMaTH4eCKUN MAsTHUK. Y PaBHEHHE TAPMOHHUYECKUX
konebanuid. [IpeBpailieHre sHeprur Npy rapMOHUYECKUX KOJIeOaHUSIX.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIGKTPOMArHUTHBIC KOJIEOAHUS B
UJCaIbHOM KOJEeOAaTeTbHOM KOHTYpe. AHAJIOrUsi MEXKIYy MEXaHWYEeCKUMHU U
ANEKTPOMArHUTHBIMU KonebanusiMu. Popmyna TomcoHa. 3akOH COXpaHEHHS
SHEPruu B UJI€aJIbHOM KOJIeOATEIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoneOaHusX. BoIHYKICHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHYX/I€HHbBIE 3JIEKTPOMarHUTHbIE KOJICOaHMsI.

[lepemennblii  TOK. CHHYCOMJANBbHBIA TMEPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOI0 TOKa. AMIUIMTYAHOE€ M JIEWCTBYIOIEE 3HAYEHUE CHIIBI TOKa M
HaIPSAKEHUS.

Tpancdopmarop. IIponsBoncTBo, mepenaya U MOTPEOJICHUE DIICKTPUUECKON
SHEPruu. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOJACTBE 3jeKTpodHeprun. KymnbTypa
UCIIOJIb30BAHMS JJIEKTPOIHEPT MU B IOBCEAHEBHOW KU3HHU.

TexHnueckrne yYCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUM 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOW CHCTEMbl (MPYXUHHBIM WIH
MaTeMaTU4ECKUI MasTHHUK).



Hab6mroienue 3aTyxaronux KoaeoaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmonenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuuiorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HAINIPSKEHUSI OT BPEMEHH) IS
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mpu 1OCIIENOBAaTENbHOM COEAUHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTponepeadH.

Yuenuueckuui saxcnepumenm, 1abopamophvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOa MajblX KOJIeOAHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MAacChl Tpy3a.

HccnenoBaHne NEPEMEHHOr0 TOKA B LENM M3  IOCIEI0BATENIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUNIHbLE B0JIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnupocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W IPOJOJIBHBIE  BOJIHBI
WNuTepdpepenius u auppakuns MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUSL M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoi BosiHe. CBoiCTBa
ANEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEJIOMIICHHUE, MOJApu3anus, AMPpaKius,
unTepdeperrs. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ikana 37€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHOMIBI paguOCBA3U U TeneBuaeHus. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

Texnuueckue ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTHKAa B TEXHHKE W MEIHIIMHE, pajaap,
paaroNpUEMHUK, TEIEBU30P, aHTeHHa, TeaedoH, CBYU-neus.

Jemoncmpayuu

OOpa3oBaHue U pacpOCTPaHEHHE MTONEPEUHBIX U MPOAOIbHBIX BOJIH.

Koneomomeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHUs U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne narepdepeniinu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4aCTOTOM KOJIeOaHUH.



HccnenoBaHne  CBOWCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpaXEHHUE,
MpeIOMIIEHUE, NOIsIpU3alus, AuppaKiuus, UHTepHEepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsAMoIMHENHOE pacopoOCTpaHEHUE CBETA B
ogHopoaHou cpexae. JIyd ceera. TouedHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKalie.

[Tpenominenue cBera. 3aKOHbBI MPETOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHblii yros IOJHOIO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcust ceeta. ClioxkHBIN cocTaB 6enoro cBera. LIBer.

CobOuparomiue u pacceuBaromve JHH3bL. ToHkas suH3a. DOKycHOE
paccTOsTHUE W ONTHYECKash cuja TOHKOM JuH3bL [locTpoeHune n3o0pakeHUil B
coOuparonmx 1 pacceuBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBETUYEHUE,
JTaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. Wurtepdepenius cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBust HaOMOAEHUS MAKCUMYMOB M MHUHHUMYMOB B HMHTEpPQEpPEHIIMOHHOU
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuronHas pemeérka. YcaoBue HaOMIOACHUS
[VIABHBIX ~MAaKCUMYMOB IpUW NAJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapuzanus ceera.

TexHuueckne ycTpoWcTBa W MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
¢doroannapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEeJIeCKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, TOISIPOUS.

Jlemoncmpayuu

[IpssAMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHUE U MPEJIOMIICHUE CBETA.
OnTtuyeckue npuoOpBHI.

[TonHOe BHYTpeHHEE OTpakeHue. Mozennb CBETOBOAA.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Mopnenu MUKpOCKoMNa, TEJIECKONa.

Hab6monenne uaTepdepeHIium cBeTa.

Hab6monenue nudpakuuu cBeta.

Hab6mronienne nucnepcuu cBera.

[Tonydenue crekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue crieKkTpa ¢ MOMOIIbIO THU(PPAKIIMOHHON PEIIETKH.

Habroienne mossipusaiiuy cBeTa.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl



N3mepenue nmokasaress NpeoMIICHUsS CTEKJIA.
HccnenoBanre cBONCTB M300paKEHU B JIMH3AX.
HaOmonenue nucnepcuu cBeta.

Pa3gesn 6. OcHOBBI cienMAJILHOI TEOPUH OTHOCUTEJIBHOCTH

['panunbl  NPUMEHMMOCTHM  KJIaccuyecko — mexanmku.  [loctynarsl
CIIELIMAJIBHOW TEOPUHM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTb MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIIUI OTHOCUTEILHOCTH DWHILITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHHU M COKPAILLCHHE
JUTHBI.

DHeprus U UMIYJIbC PEASTUBUCTCKONW YaCTHIIBL.

CBs13p Macchl C 3HEPrUEd U UMIYIbCOM PEIATHUBUCTCKON YaCTHULIbI. DHEPrus
ITOKOS.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otoubl. Dopmyna [lnanka cBsi3u sHEprun PoTOHA C €r0 YACTOTOU. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTue u uccinenoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DuHiuTeriHa 1t pororddexra. «KpacHas rpanuiiay
dbotorpdekra.

Jasnenne cBera. OmeiTel I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBUE CBETA.

Texuuyeckue ycTpoCcTBA M TPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, cojlHeuHas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOH IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHENIHETO GoTodddexTa.

Ceeroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -HacTHIL.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nydenume w mormomieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHSI PHEPruud Ha Apyrou. Bumsi
cnekTpoB. CIEKTp YpOBHEN SHEPrUU aToOMa BOJOPOA.

BonHoBwie cBoOMcTBa yactuil. Bonuel ae bpoina. KopnyckynsspHo-BOITHOBOM
yalli3M.

CHOHTaHHOE U BRIHYXKJICHHOE U3JTyYEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHaiu3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

Habmronenue TMHeHyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Hab6mtoienue uHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCHEpPUMEHTBI, JOKA3bIBAIOIME CIOKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktTuBHOCTU.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Binsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHA W HeWTpoHa. HyknoHHass monens siapa I'eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3oTonsl.

Anbda-pacnaa. DIEKTPOHHBIA M TO3UTPOHHBIN Oeta-pacmaa. [amma-
U3JIydeHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl apa.

Snepnsbie peakiuu. JleneHue u CUHTES AIEp.

Snepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI
SAIEPHOM DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPrETUKH.

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAaOJIIOIEHUS U PETHCTPALlMU 3JIEMEHTAPHBIX YaCTHII.

dyH1aMeHTalbHbIE B3auMoAeHcTBUS. EquHCTBO (pr3nueckoil KapTUHBI MUPA.

TexHnueckre ycTpoHCTBa W MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHblil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CUY€TUHK MOHU3UPYIOLINUX YACTULL.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue TpeKoB 4acTHIL (II0 TOTOBBIM (poTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

DTanbl pa3BUTHUS acTpOHOMUHU. [IpuKiagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
aACTPOHOMHM.

Bug 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JIBIDKCHHME.

ComnHeuHas cucTema.

Comnuue. ConHeuyHas akTUBHOCTh. Mcrtounuwk sHepruu CosiHIIA W 3BE3L.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpamMma «CHEKTPAJIbHBIA KJacC —
CBETUMOCTBH». 3BE3ABI TJIABHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» ISl 3BE3]l TJIaBHOW MOCIEN0BATEIbHOCTU. BHYyTpeHHee CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUU U 3BoMonuu CoyHLa U
3BE31. DTanbl )KU3HU 3BE3.

Muieunsiii ITyte — Hama ['amaktuka. Ilonoxxkenue u nBuxkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapel. UEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazderanue rajnakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe nnydyeHue.

Macmrabnast ctpykrypa Beenennoii. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGmonennsi HEeBOOPY>KEHHBIM TJ1a30M C HCHOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUM I ONpEeIeTeHHs TOJI0KEHHsSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE c0o3Be3ausi CEeBEPHOro MOMYIIApHsl U SIPKUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, miianer, Mieunoro [TyTu.

0000 aro1Iee MOBTOPEHHUE

Ponb ¢uzuku M acTpOHOMHM B DJKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YEeIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTUHE MHpPA, POJIb (PU3NYECKON Teopun
B (OpPMHpPOBAaHUM TMPEACTAaBICHUH O (U3NYECKOW KapTHMHE MHUPA, MECTO
(u3nuecKkoll KapTUHBI MUpa B OOIIEM pPSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3ydenue kypca gusuku 0a30Boro ypoBHs B 11 kjacce ocymiecTBISIETCS C
Y4ETOM COIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MaTEMAaTHKH,
OuoN0ruu, XMUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nousmus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
NO3HAHUS: SIBICHUE, HAy4yHbId (akT, runores3a, (u3nyUeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pPEUIEHUE CHUCTEMBl YPaBHEHHMM, TPUTOHOMETPUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI M MX IPOCKLIMH HAa OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB,
IPOU3BOHBIE AJIEMEHTApPHbIX (YHKLIMHA, NpPU3HAKK TOJ00US TPEYroJbHUKOB,
oIpeielIeHHE MIOUIaIU IIIOCKUX PUryp U 00bEMa Tell.

buonoeus: snekTpuueckue SBICHHS B JKUBOW MpUPOAE, KoyeOaTelbHbIE
JIBUKEHHUS B )KUBOU IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOW IPUPOJE, AEHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIUYECKON PEIIETKHU, CHEKTPaIbHBIN
aHaIM3.



l'eocpachus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX pYI,
(doTochEMKaA 3eMHOM MOBEPXHOCTH, ITPE/ICKA3aHUE 3EMIIETPSCEHU .

Texnonocus: JIAHUM BJEKTpOIlepeaad, TEHEpAaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, paauoNpuEéMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®duszuka» Ha ypOBHE CpEIHEro OOIIETro
oOpazoBaHusi (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh JIOCTUKEHUE CICAYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNIbTAaThl OCBOEHUS yueOHOTO npeameTa «Du3nKa» JOIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHUI, COOTBETCTBYIOLIUX
TPAUIIMOHHBIM IEHHOCTSIM POCCHUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITAa U OMbITA JESITEILHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAIPaBICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH IPAKIAHCKOMN MO3UIIUKA 00YYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTr0 00IIEeCTBa;

MPUHATHE  TPAJULMOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPaKTAHCKOTO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHONU OpraHU3allly;

YMEHHE B3aUMOJICMCTBOBATH C COMAIbBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NATPUOTHYECKOT 0 BOCTIUTAHMSA:

chOpMUPOBAHHOCTH POCCUICKOU TPaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSIM
POCCUICKUX YUYEHBIX B 00JIACTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHM A

CIIOCOOHOCTh OLIEHUBAaTh CUTYaIMI0O M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMbBI U IIEHHOCTHU, B TOM YHCIIE B
JESITEIIbHOCTUA YU4EHOTO;

OCO3HAaHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3cTeTHYECKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucymiero Gu3nIecKoi HayKe;



S) TPyA0BOr0 BOCIIUTAHMS:

WHTEpPEC K pa3IMdHbIM cdepaM MpoPecCHOHAIBHON ACATEIBHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOHM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) ’K0JIOrN4eCcKOro BOCIUTAHHS

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKONH KYJIBTYPhl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa AKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HaHUS [IeJIel YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA,;

paclIupeHre OmbITa JEATEIBHOCTH HKOJIOTUYECKOW HAmpaBIeHHOCTH Ha
OCHOBE UMCIOIINXCS 3HAaHUH 10 (PU3HUKE;

7) IEeHHOCTH HAYYHOI' 0 MIO3HAHUSI:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GUZNIECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAy4YHOW JIeATeIhbHOCTH, TOTOBHOCTH B IIpoliecce
M3ydeHus:  (QU3UKA  OCYIIECTBJIATH  NMPOSKTHYIO W HCCICIOBATEIBCKYIO
JeSITENbHOCTh UHUBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eicTBUSA
ba3oBble Joruueckue 1eMcCTBUA:
CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAeNATh LETU JAESITeIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU UX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTM M TMPOTHBOPEYUST B  paccMaTpUBAEMBIX
(bu3MUECKUX SBICHUAX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHaln3a MMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B ICATEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JI€ITETbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSX  peajlbHOrO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE TPU PEIICHUH KU3HEHHBIX MTPOOJIeM.
ba3oBble ucciiegoBaTeIbCKue 1eCTBUS:
BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUYEBHIMH TOHITHUSMU M METOJIAMH
(du3nyecKoil HayKu;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENbCKON M MPOECKTHOMN J1eSITETbHOCTH
B 00J1aCTH (DU3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pEIIECHUsl 3aJad (PU3NYECKOr0 COACPKAHUS, MPUMEHEHHIO DPa3IUYHbIX
METO/IOB TTO3HAHUS;

BJIaJIeTh BHMJIAMU JIEATEIbHOCTH I10 TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIPETAlMU, MPEeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYyalHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOECKTOB B 00JaCTH (PU3UKHU;

BBISIBJIATh PUUYUHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTBl IJIs JTOKa3aTeIbCTBA
CBOUX YTBEp)KJICHUH, 337aBaTh MMapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAJIM3MPOBATh TIOJIYYEHHbIE B XOJA€ pEIIeHMs] 3a7aud pe3yJbTarhl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 33aJaul B 00pa30BaTEIIbHOM
JESITeTbHOCTH, B TOM YHCIIE TIPU U3Y4YE€HUU PU3HKH;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HAaHUS MO (U3MKEe B MPAKTHUUECKYIO O0JacTh
KHU3HEACATEITHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, MPEAJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAOIIME alIbTEPHATUBHBIE PELICHMUS.

Pabora ¢ undopmanmei:

BJIaJIETh HABBIKAMH TOJydeHUsT MHPOpMAIK (PU3HUECKOTO CONEp)KaHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOHCK, aHau3,
CHCTEMAaTH3allI0 M WHTEPIPETali0o MHPOPMAIUU PA3IWYHBIX BHIOB U (hopm
MPECTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJb30BaTh  CPEICTBA  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3alMOHHBIX
3aJa4 € COOJIIOJIEHUEM TpPeOOBAHUN HPrOHOMHMKH, TEXHUKU O€30IacCHOCTH,
TUTUEHBI, pecypcocOepeXeHUs, TMPaBOBBIX U  OTHYECKUX HOPM, HOPM
UH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAEpXKaHUs B PazIUYHbIX (opmarax c
y4€TOM Ha3zHA4YCHUS UH(POPMAIIMH U 1[EIeBOI ayIuTOPUH, BEIOUpasi ONTUMAIbHYIO
(dopmy npecTaBICHUS U BU3yaIU3aliy.

KoMMmyHHKATHBHBIE YHUBEPCAIbHbIE YYeOHbIe 1eiiCTBUS:
OCYIIECTBIIATH OOIICHNE Ha YpOKaX (DM3UKH M BO BHEYPOUHOU JCSITCIILHOCTH
pacrno3HaBaTh MPEANOCHIIKA  KOHQJIMKTHBIX CHTyallMd W  CMsT4aTh
KOH()ITUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOKD TOYKY 3PEHUA C HMCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHJMBUIyalbHON
paboTHI;

BBIOMpaTh TEMATHUKY W METOJIBl COBMECTHBIX JEHCTBHH C Y4ETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEHN KXXAO0r0 YiI€HA KOJJICKTHBA,;

MPUHUMATh €M  COBMECTHOW  JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBHUS MO €€ JOCTHXKECHHUIO: COCTaBJISTh IUIAH JICMCTBUU,
pacnpeieNisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXKIaTh pPE3YJIbTAaTh
COBMECTHOU PadOTHI;

OLICHUBATh KAauye€CTBO CBOETO BKJIaJa M KaXJOr0 YYaCTHHMKA KOMAaHAbI B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C IIO3MIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIATh TMO3UTUBHOE CTPATETHYECKOE TMOBEACHHE B Pa3JIMYHBIX
CUTYAITUAX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHBIEe YHUBeEpcAJIbHbIe y4eOHbIe 1eiicCTBUSA
Camoopranmzanmsi:

CaMOCTOSAITETIFHO OCYIIECTBIIATH MO3HABATEIbHYIO NEATEIHHOCTh B OOJIACTH
GuU3MKM W acTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBCHHBIC 3a]a4H;

CaMOCTOSAITETTHO COCTABJATH TUIAH PEIICHUS PAcuETHBIX W KaueCTBEHHBIX
3aj]a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ y4ETOM HUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTCHH;

JTaBaTh OLIEHKY HOBBIM CHUTYAaIHsIM;

pacIIMPATh paMKH y4eOHOr0 IpeMETa Ha OCHOBE JIMYHBIX MPEATIOUYTEHU;

JieNnaTh OCO3HAHHBIM BbIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEILICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

COCOOCTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO DJPYIULUMU B 00IaCTH
(U3MKH, TOCTOSTHHO MOBBILIATH CBOI 00Pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCHUTh KOPPEKTUBBHI B JCSTEIHHOCTB,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJIeTh HABBIKAMHU  T[IO3HABATENbHON  pedriekcun  Kak  OCO3HaHUs
COBEpIIAEMbIX JEMCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX pE3yJIbTaTOB U
OCHOBaHU;

UCTIONIH30BaTh MPUEMBI pepIIeKCHU ISl OLIEHKH CHUTYallid, BEIOOpa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PHUCKH U CBOECBPEMEHHO INPUHUMATh PELICHUS IO HX
CHIDKEHUIO;

OPUHUMATh MOTHUBBI U apryMEHTBl JpPYruxX IMpHU aHaIU3€ pe3yJibTaToB
TSI TeNbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
JeSITebHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

B mpouecce AOCTHXEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOTPAMMBI
no ¢u3MkKe A8 YPOBHSA CpeaHero oOmero oOpa3oBaHHUs Yy OO0y4aromuxcs
COBEPIICHCTBYETCS HIMOIMOHAJIbHBIHI UHTEJUIEKT, IpEeAoIaraonuii
c(OpPMHUPOBAHHOCTB:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSTHUE, BHJIETh HAIIPABJICHUS PAa3BUTUSI COOCTBEHHON SMOIIMOHATIBLHOM c(epsl,
OBITh YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHUs, BKIIIOYAIOIIEI0 CAMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTUPOBaThCS K
HYMOIIMOHAILHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTHKEHMIO 1€ U
ycrexy, ONTHUMHU3M, HHHUIIMATUBHOCTb, YMEHHE IEHCTBOBAaTh HCXOIsS M3 CBOUX
BO3MOKHOCTEH;

OIMIATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHMMATh YMOIIMOHAIBHOE COCTOSTHUE
ApYTUX, YYUTBIBaTH €r0 TMPU OCYIISCTBICHWU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COIMABHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHSI
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL

INPEAMETHBIE PE3YJIbTATBI

K konmy oOydenuss B 10 kiacce mpeaMmeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTH y 00 yUAIOLTUXCSA YMEHHIA:

JE€MOHCTPUPOBATh HAa MPUMEPAX pojb U MECTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHUKH W
TE€XHOJIOI'MH, B IPAKTUYECKON AEATEIBHOCTH JIIOIEH;

YYUTBHIBaTh TPAHUIBl TMPUMEHEHHS] H3YyYCHHBIX (U3NYECKUX MOJENeH:
MaTepHalibHasg TOYKa, MHEPLHAIbHASI CUCTEMA OTCUYETA, a0COJIIOTHO TBEPLIOE TENO,
VJICAIIbHBIN Ta3, MOJEIIA CTPOECHUS Ta30B, JKUIAKOCTEU U TBEPIABIX TEJ, TOUCYHBIN
AIEKTPUUECKUH 3apsijl PU pellieHn: PU3NYECKUX 3a/1a4;

pacro3HaBaTh (hU3MUEcKUe SBJICHUS (MPOLECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KMHETUYECKOW TEOPUU CTPOEHMs BEIEeCTBA U



JJEKTPOJAVHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJIUHEUHOE
JBUKEHUE, CBOOOJIHOE TMaJe€HUE TeJ, IBUKEHUE 10 OKPYKHOCTH, HHEpIUS,
B3auMojIelicTBUE Tel, AUPPy3usi, OpOYHOBCKOE JBHKEHUE, CTPOCHHUE KHMJIKOCTEH
1 TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArPEBAHHUHM (OXJIAXKEHUH), TEIIOBOE
paBHOBECUE, UCHAPEHHE, KOHJEHCALWs, IUIABJIECHUE, KPUCTALIM3ALUS, KUIICHUE,
BJIQ&)KHOCTh BO3/1yXa, IOBBILICHHUE AABJIECHUS T'a3a IPY €r0 HACPEBaHUU B 3aKPBITOM
CoCyle, CBS3b MEXAYy IMapaMeTpaMH COCTOSHHMS Tra3a B  HM3OIpPOIECCaX,
ANEKTPU3ALMS TEN, B3aUMOIEUCTBUE 3aPAI0B;

ONKCHIBATh MEXAHWYECKOE ABUKEHUE, UCHOJIb3Ys (U3MUECKUE BETUYMHBI:
KOOpJMHATA, IyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHME, Macca Tena, Cuia,
UMITYJIbC Te€Jla, KHHETUYECKash DHEprusi, NMOTCHUHUAIbHAS JHEPIUs, MEXaHUYECKas
paboTa, MexXaHHWYecKass MOLIHOCTb; IpPHU ONHMCAHUU NPABUIBHO TPAKTOBATh
(GU3NYECKUl CMBICT HUCHOJB3YEMbIX BEIUYHH, WX OOO03HAUEHUS U EIUHUIIBL,
HaXoAUTh (OPMYJIbl, CBSA3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMYHUHY C JIPYTHMMHU
BEJIMYHHAMU;

OIMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCMONb3ys (U3NYECKUE BEJIMYMHBL: JaBJIEHUE Ta3a, TEMIIeparypa, CpeaHss
KMHETUYECKash DHEPIUsl XaOTHYECKOrO JIBHXKEHUS MOJEKYJ, CPEAHEKBAaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThl, BHYTPEHHssI SHEprusi, pabora rasa,
KO3((ULIMEHT TMOJIE3HOTO0 JEHCTBUS TEMJIOBOIO JBUTATENsS; MpPU OMNHCAHHUM
OpaBUIBHO TPAaKTOBaTh (PU3UYECKUI CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAaYEHUs1 W E€AUHULBI, HAXOIUTh (QOPMYJbI, CBA3BIBAIOLIME JaHHYIO
(U3MYECKYIO BEIMYUHY C IPYTUMU BETUYMHAM;

OIMCBIBATh U3YYECHHBIE JIEKTPUUYECKUE CBOMCTBA BELIECTBA U DIIEKTPUYECKUE
ABJIEHUS (ITPOLIECCHI), UCIONB3Ys (PU3MUYECKHE BEIMUMHBL: AJIEKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD TOJIs1, TOTEHINAJ, PA3HOCTh NOTEHIMAJIOB;
OpY ONUCAHUM MPABWIBHO TPAaKTOBaTh (U3MUECKUH CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAU€HUs W EAMHUIBI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMYUHY C JPYTUMHU BETMUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKHUE MPOLECCHl U SIBJICHUS, MCIONB3YS (PU3HUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXAaHWYECKOM DJSHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHIMI CYNEPHO3ULUN CHJI, IPUHIMI PABHOIPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KHHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPrUU TEIUIOBOTIO IBMIKEHUS MOJIEKYI C
a0COJIIOTHOM TEeMIEpaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOro 3apsna, 3akoH KymoHa, mpu 3TOM pasinuyaTh CIIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYEeCKOE BbIPAXEHHE U YCJIOBHUS (TPAHMULIBI,
00J1acTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBHS ~ MalluH, NpHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3Nuyarh YCIOBHS UX O€30MacHOr0 MCIOJIh30BAaHUS B
MIOBCETHEBHOW YKU3HU;

BBIMIOJIHATh JKCHEPUMEHTHI M0 KCCICIOBAHUIO (PU3UYECKUX SIBICHUH U
IPOIIECCOB C KCIOJBb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHMH, IMpH 3TOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBI,

OCYILIECTBIISITh MPSMBIE U KOCBEHHBIC M3MEPEHUsT GU3NYECKUX BEIMYUH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO WM3MEpPEHUs M MCIOJIb30BATh H3BECTHHIC
METO/Ibl OLICHKH MOTIPEIIHOCTEN U3MEPEHNUI;

UCCIIEZIOBATh  3aBHUCHUMOCTH  MEXIy (U3MUECKHMMM  BEIMYMHAMH  C
MCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN, MPU 3TOM KOHCTPYHPOBATHh YCTaHOBKY,
(uKCcHUpOBaTh pPE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIUYHUH B
BUjIe TaOnuIl U TpaduKOB, Ie7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0Jr0/1aTh MpaBuiia 0E€30MIaCHOrO TPyAa IpU MPOBEIECHUU HCCIEIOBAaHUM B
paMKax y4eOHOro »JKCIIEpUMEHTa, Y4EeOHO-HUCCIENOBATEIbCKOW W IPOEKTHOU
JESITETbHOCTA C HCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
000pyI0BaHHUS;

pelmarb pacy€THbIE 3aJauyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTOIb3Ysl (U3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIn3a yCJIOBHS 3a7aun
BbIOMpATh (DU3MUECKYIO MOJENb, BBIIACIATh (PU3NUYECKHME BETUUYUHBI U (POPMYIIbI,
HEoOXoAUMbIe I €€ pelieHUs, MPOBOANTHh PAacYEThl W OLIEHWBATh PEAbHOCTD
HOJYYEHHOT'O 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelaTh Ka4eCTBEHHBIC 33/]a4H: BRICTPANBATh JIOTHUECKHA HETIPOTUBOPEUUBYIO
LENOYKY PACCYKJICHUW C OMNOpPOM HAa HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(pu3nyecKue sIBICHUS;

UCIOJb30BaTh  IMpPU  pPEIIEHUM  y4eOHbIX  337ad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALIUN
U TPEICTABJICHUS y4€OHOM M HAYYHO-NOMYJISIPHOM MH(pOpMAaLMH, HOIYy4EHHON U3
Pa3NIUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKIIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUIsl obecniedeHus: 0€30MacHOCTU MpU OOpalleHUuH ¢ TpUOOpaMHu M TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[0POBbSl U COOJIIOJEHUSI HOPM 3KOJOIMUECKOIo
IIOBEJICHUS B OKPYXKAIOIIEN CPENE;



paboTarh B TpYIINE C BHIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh pabOoTy TPYHIbl, PalMOHAIBHO pACOpPENeNaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIJT KQKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi TPOOIEMEI.

K konmy oOyuenus B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPAx pojib U MECTO (Pu3UKu B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KApTHHBI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKON IEITEIBHOCTH JIOJIEH, LIEJTOCTHOCTh U E€IUHCTBO
dbuznueckor KapTUHBI MUPA;

VUUTBIBATh TPAHUIBI MPUMEHEHUS U3YyYEHHBIX (U3MUECKUX MOJIENei:
TOYEUHBIA AJEKTPUUYECKUN 3apsijl, Jyd CBETA, TOUEUHBIM UCTOYHUK CBETA, A/IEpHA
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO Sipa MPH PEHICHUU (PU3NIECKHUX
3a/ay;

pacmno3HaBaTh (pU3MUYECKUE SBJICHUS (TIPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAaHTOBON (PU3MKU: dJEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHUTOB, JJICKTPOMAarHUTHAsT WHAYKIMS, JACHCTBUE MAarHUTHOIO TIOJsA Ha
MPOBOJHUK C TOKOM U JIBIKYIIMMCS 3apsijl, SJEKTPOMarHUTHBIE KojieOaHUs U
BOJIHBI, MPSMOJIMHEMHOE paclpOCTpaHEHHUE CBETa, OTPAKECHHUE, MPEIOMIICHHUE,
unTepepeHnus, AUGpakius W MOJsIpuU3alus CBeTa, JUCIEPCUS  CBETAa,
dotornexkrpuueckuii 3pdekt (Ppororddekr), cBeTOBOE NaBieHUE, BOSHUKHOBEHUE
JMHEWYaTOro CIEeKTpa aroMa BOJAOpPO/Aa, €CTeCTBEHHAas M HCKYCCTBEHHas
PaaNOaKTUBHOCTE;

ONMKCHIBATh W3y4YEHHBIE CBOMCTBA BeIIeCTBA (JIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  AJIEKTPUUYECKYID  MPOBOAMMOCTb  Pa3UYHBIX  Cpea) |
AIEKTPOMArHUTHBIE SIBJIEHUSI (TPOIECCHI), HMCHONB3YAd (DHU3UUYECKUE BEIUYUHBIL:
AJIEKTPUYECKUIN 3apsijl, CWJIa TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, DIEKTPUUECKOE
COMPOTHUBIICHUE, Pa3HOCTh MOTEHIMAJIOB, AJEKTPOJABIKYIAs CHa, padoTa TOKa,
WHIYKIWAST MAarHUTHOro mnossi, cwia Awmrmepa, cwia JlopeHna, WHIYKTUBHOCTB
KaTyIlKU, SHEPrus HJICKTPUYECKOr0O U MArHUTHOrO TMOJIEH, Mepuoj U YacToTa
KoseOaHui B KoOJIeOATEJIbHOM KOHTYpe, 3apsAll M Ccujla TOKa B IpoIlecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojeOaHuil, (QOKYyCHOE pacCTOSHHE W
ONTUYECKAs] CHWJIa JIMH3BI, MPU ONMHCAHUU TPaBUIBLHO TPAKTOBATh (PU3MUECKUN
CMBICIT HCIIOJIb3YeMbIX BEITUYMH, MX OOO3HAUYCHHUS W EIUHMIIBI, YKa3bIBaTh
dbopMyJibl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIWYMHY C JAPYTUMH
BEJIMYMHAMMU;

ONMUCHIBATh HW3YyYCHHbIC KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKre BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U



9acToTa CBETa, SHEPTUsS U UMIYIbC (DOTOHA, TIEPHOJ] IMOTypaciaaa, YHEPTUs CBSI3H
aTOMHBIX S7Ep, TPH ONMHCAHWUU TMPABUIBHO TPAKTOBATh (U3UUYCCKUNA CMBICIT
UCIOJIb3YEeMbIX BEJMYMH, MX OOO3HAUYEHUS M E€JIMHUIIBI, YKa3biBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JAaHHYIO (U3WYECKYI0 BEIMYWHY C JPYTUMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOM BEIIMYUHBI;

aHAIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SBJICHUS, UCIOIb3Ys (PU3nuecKue
3aKOHBI ¥ MPUHIUINBL: 3aKOH OMa, 3aKOHBI TOCJIEIOBATEILHOTO U MapajlieIbHOrO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKkOH 3JIEKTPOMATHUTHOM
WHYKIIUH, 3aKOH MPSIMOJIMHEHHOTO paclpOoCTpaHEHUsI CBETa, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHEeHHE DWHINTEHHaA i Gorodddekra,
3aKOH COXPAaHEHMsI DHEPruH, 3aKOH COXPAHEHUsI MMITYJbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHMsI MAacCOBOIo 4Mcia, nmocrynaarsl bopa,
3aKOH PaIMOaKTUBHOTO paciajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OIpE/eIIATh HalpaBJIeHHE BEKTOPa UHAYKIIMM MArHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTb M OIKCHIBaTh H300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIoM,
TOHKOMW JIMH30M;

BBITIOJTHATH JKCIIEPUMEHTHI 110 HCCIICOBAHUI0 (DU3UYECKUX SIBJICHUH W
MIPOIECCOB C MCIOJIB30BAHMEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHUH: TPH ITOM
dbopmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYJOBaHUs, MPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIATH MPSMbBIC U KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEIMYHH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3MYECKHX BEIUYMH C HCHOJIb30BAaHUEM
MPSAMBIX HM3MEPEHHM: MPH OSTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHJE TAOIUI U
rpauKoB, 1eTIaTh BRIBOJBI IO pe3yIbTaTaM UCCIICIOBAHUS;

co0irofaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPH MPOBEICHUM WCCIIEIOBAHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKOM W MPOECKTHOU
NEATEIbHOCTU C HUCIIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JIa0OpaTOPHOTO
000pyI0BaHHUS;

pelarb pacy€THbIE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIOJNIB3Ysl (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4H
BBIOMpATh (HU3MYECKYIO MOJIEIh, BBIIEIATh (PU3NUYECKHE BETUYUHBI U (HOPMYIIHI,



HEOOXOUMBbIC JJig €€ pEILCHMs, MPOBOAUTh Pacu€Thl U OLICHUBATH PEATbHOCTD
MOJTY4E€HHOI 0 3HaueHUs (PU3NIECKON BEJIMUUHBIL;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LIEMOYKY PACCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
(bu3UYECKHE SABICHUS,

UCIONB30BaTh ~ TPU  PEIICHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nH(pOpPMaLIMOHHBIC TEXHOJIOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpe/ICTaBlieHUs] YIeOHON M HAay4HO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATh MOJydaeMyr0 HHPOpMAITUIO;

OOBSICHATH TPHUHIUIIBI JEHCTBUS MAaIMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCHOJb30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBACHEHHE IMPOIIECCOB OKPYKAIOIIET0O MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUTsE o0ecrieueHus: 0€30MacHOCTH MPU OOpalIeHUH ¢ ITPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBaMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEN Cpele;

paboTath B TpYIINE C BBINOJHEHUEM PaA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHATBLHO pACIpEAesITh OOS3aHHOCTH H
IJIJAHUPOBATh JAECATEIBHOCTh B HECTAHIAPTHBIX CUTYALMSX, aICKBATHO OLICHUBATH
BKJIAJT KQXKJ0T0 U3 YYaCTHUKOB T'PYIIIIBI B PEIICHUE pacCMaTprUBaeMOl POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudgposbie
Ne i/m P Kourposbubie | IlpakTuyeckue (upp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PUZUKA U METObI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3nka ¥ METOAbI HAYYHOIO IIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematnka 5 bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 JlunammKa 7 bubmoteka IJOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHbI COXpaHEHMSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.r/7f41bf72
Htoro no pasaeny 18
Pa3znen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 | bubmuorexa [IOK
’ TEOpUH https:/m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 Eubmiorexa IOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmuorexa LIOK
' da30BbIE MTEPEXOJIBI https://m.edsoo.ru/7f41bf72




Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6moreka [JOK
4.1 1
eKTpocTaTIIKa 0 https://m.edsoo.ru/7f41bf72
49 [TocrosiHHbIN 2neKTpUYeCKuil TOK. Toku B 12 bubmotexa [JOK
’ pas3IMYHEIX cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3zepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoasbnsie | IlpakTuyeckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe€ 1osie. DJIeKTpoMarHuTHas 1 | 3 bubmmorexa [IOK
’ WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHu4Y€ecKue U 3JEKTPOMarHUTHbIE 9 | bubmmorexa [{OK
’ KoJIeOaHus https:/m.edsoo.ru/7f41c97¢
5 MexaHnueckue 1 3J1IeKTpOMarHuTHbIE 5 | bu6morexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
K
2.3 OnTuka 10 3 bromorexa [O
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Pazjen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUH 4 | bubmmoreka [IOK
’ OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
DJIeMEHThI KBAHTOBOM ONTHKH 6 hitps://m.edsoo.ru/741c97c
4.2 Crpoenue atoma 4 bubmmorexa [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazneny

15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

but6moreka [JOK
5.1 DNeMeHTbl aCTPOHOMUU U aCTPODU3UKHI 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3znea 6. OBOBLHIAIOIIEE IOBTOPEHHUE
6.1 O06o0mmaromee MOBTOPEHHE 4 bubmmorexa HOK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosauyecTBo yacoB DJIeKTPOHHbBIE
Ne ara nudpoBbIie
Tema ypoka KonTpoabubie | IlpakTuyeckue A p
n/n Bceero HU3YYCHUS oOpa3oBare/ibHbIE
padoThI padoThI
pecypcbl
®duzrKa — HayKa 0 IPUpoIe.
1 Hayunbie MCT(}), bl nofoHIfﬂ 1 0 0 bu6amorexa [IOK
o 8 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlero Mupa
Pouib u MecTo Qpu3uku B

) (dbopMUPOBAHUU COBPEMEHHOM | 0 0 bubmotexa [JOK
Hay4YHOH KapTUHBI MHUPA, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIBHOCTH IO EH
MexaHuueckoe JIBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUECKOTO 1 0 0 bubmoteka IJOK
nBwkenus. [lepemenienue, CKOpocThb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE NpSIMOIMHENHOE bubmmorexa [IOK

4 1 0 0
JIBYDKEHUE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOJIMHEUHOE | 0 0 bubmmorexa LIOK
JIBMKCHHE 19.09.2023 | https://m.edsoo.ru/ff0c372¢

6 CBoOomHOE nazicHue. Y CKOpeHHue | 0 0 bubmoteka [JOK
CBOOOJHOIrO MaIcHUs 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHoe 1BHKEHHE.

7 JIBM>keHHE MaTEepUAIIbHON TOYKH 110 1 0 0 bu6mmorexa [IOK

P 26.09.2023 | https://m.edsoo.ru/ffO0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH [ ammies. 1 0 0 bubmmorexa [IOK




WHepruaabHble CHCTEMBI OTCUETA. 27.09.2023 | https:/m.edsoo.ru/ff0c3be8
[TepBeiit 3akoH HeroTOHA
Macca Tena. Cuina. [TpuHiun
9 CYTIEPIIO3UIIAN CHUJI. BpTopI(I)I/I' 3aKO0H bromiorexa LIOK
. 03.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa 111 MaTepuanbHON TOUKH

10 Tperun 3akoH HeroToHA U151 bubmmoteka LIOK
MaTepHAJIBHBIX TOYEK 04.10.2023 | https://m.edsoo.ru/ff0c3bed
3akoH BCeMUpHOro TaroreHus. Cuina

11 TsKkecTd. [lepBast kocMuueckas bubmorexa [OK

10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

2 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmuotexa [JOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapuuuent Tpenus.

13 Cuna cgnpomBneI({qu:I fpm I[BI/I)I:CGHI/II/I bubmorexa [OK

17.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTU UJU Tra3e
[TocTynarensHOE U BpamaTeabHOe

14 JIBIDKEHUE a0 COJIIOTHO TBEPOTO TeEla. bu6mmoreka [JOK
MowmenT cuibl. [1nedo cunbl. YcnoBus 18.10.2023 | https://m.edsoo.ru/ffO0c41a6
paBHOBECUS TBEPAOro Tena
Nmnynsc MaTepuanbHON TOYKH,

15 CHUCTEMbI MaTEpUATbHBIX TOYEK. bubmuotexa [JOK
Nmnynbsc cuibl. 3aKOH COXpaHEHUs 24.10.2023 | https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
PaGoTa 1 MOITHOCTB CHJIBI.

16 Kunernueckas sneprus bubmotexa [JOK
MaTepuanbHON Touku. Teopema 00 25.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETUYECKOW DHEPruun

17 [TorennuanbHast 3HEPrUs. Bbu6moreka [JOK




[ToTennmanbpHas JHEPTUs yIpyro

e OpPMHUPOBAHHOW TIPY)KUHBI.
[ToTeHIMaNbHAs SHEPTUs TeNa BOJIU3H
MOBEPXHOCTH 3eMJIN

07.11.2023

https://m.edsoo.ru/ffOc461a

18

[ToreHnmanbHbIE U HENOTEHIIUATbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKOU
SHEPrun

08.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEXaHN4eCKOM OHCPIrun
TeJa Ha MPUMEpEe pacTsKEHUs
PE3UHOBOIO XKI'yTa»

14.11.2023

20

KonTtponsHas paboTa o reme
«Kunematuka. /Ilunamuka. 3aKOHbI
COXpPaHEHUSI B MEXAHUKE

15.11.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

21.11.2023

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

22

XapakTep IBUKEHUS U
B3aMOCHCTBUS YaCTHI] BEIIECTBA.
Moaenu cTpoeHus Ta30B, KUJIKOCTEH
U TBEPABIX TEN

22.11.2023

23

Macca monekyn. KonnuectBo
Bemiectna. [locrosiHHas ABoraapo

28.11.2023

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp

29.11.2023




Henscus

HUneanvubiii ras3 B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBaenne MKT 05.12.2023 | https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa

26 Cpe/lHEN KMHETUYECKON SHEeprumn bu6mmoreka [JOK
JIBUKEHUS MOJIEKYJI. YpaBHEHUE 06.12.2023 | https://m.edsoo.ru/ff0cS11e
Menneneesa-Knaneitpona

27 3akon JlanbToHa. ['a30BBIE 3aKOHBI 12122023
JlabopaTopnas pabora
«MccnenoBanre 3aBUCUMOCTH MEXKY

28
mapamMeTpaMu COCTOSHUSA 13.12.2023
pa3peKeHHOT 0 ra3a

29 N3onporecchl B Ui€aIbHOM ra3e U ux bu6mmoreka [JOK
rpaduyueckoe MpeacTaBICHUE 19.12.2023 | https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI U
crocoObI e€ m3MeHenus. KonnaectBo bu6mmoreka [JOK

30 TEIIOTHI ¥ padoTa. BHyTpeHHs s 20.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO HI€AIbHOTO
rasza

31 Buasl Teronepenayuun Bubmiorexa IOK

26.12.2023 | https://m.edsoo.ru/ff0c5¢36
VY nenpHasg TEMIIOEMKOCTh BEIECTBA.

1 KosmuectBo Temnotel npu bubmotexa [JOK
tenyonepenadye. AnnabaTHbIit 27.12.2023 | https://m.edsoo.ru/ff0c5c36
npoirecc

33 ITepBblit 3aKOH TEPMOJIMHAMUKH U €T0 bubmoteka IJOK




NpUMEHEHHE K U30IpoIeccam 09.01.2024 | https://m.edsoo.ru/ff0cSefc
HeobpaTtuMocTs nporieccoB B
34 npupone. Bropoii 3akoH brbmioreia IOK
pHpoae. P 10.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMHKHU
35 [Tpunuun aeiicreus u K11/ tennoBoi bu6mmoreka [JOK
MAIIUHBI 16.01.2024 | https://m.edsoo.ru/ff0c600a
36 K KII
Hutor Kapro mt ero K111 17.01.2024
37 DKOJI0ruuecKue npodeMbl
TEIJI03HEPT ETUKHU 23.01.2024
13 O6o0maromuii ypok «MoseKysipHast bubmoteka [JOK
¢usnka. OCHOBBI TEPMOAMHAMUKID) 24.01.2024 | https://m.edsoo.ru/ff0c6938
KonrtposnpHas pabota 1o teme
39 «MounekymsipHas ¢pusuka. OCHOBBI bu6mmorexa [IOK
YIAp ' 30.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKHN
40 [TapooOpa3oBaHue U KOH/ICHCAIIUS. bubmorexa [IOK
Hcnapenue u KureHue 31.01.2024 | https://m.edsoo.ru/ff0c63b6
AOcCom0THAs M1 OTHOCUTETbHAS
41 BJIAXXHOCTbh BO3Ayxa. HacellieHHbBIN bubmorera TIOK
AyRe. TACKI 06.02.2024 |  https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe Teno. Kpucranamueckue u
amop(dHbIe Tena. AHU30TPOIHS
42 CBOI/I;((}”)FB KpHCTaJJIOB }KTILIp KHe bubamorera [IOK
P . 07.02.2024 | https://m.edsoo.ru/ff0c6510
kpuctauibl. CoBpeMeHHbIE
MaTepHabl
[MnaBneHune u KpuCTAILTU3ALIHSL.
43 VYenbHas TENaoTa IUIABJICHUS bubmorera TIOK
A ' 13.02.2024 |  https://m.edsoo.ru/ff0c6708

CybOmumanust




bu6mmoreka [JOK

44 Y% 0
DABHEIHE TEILIOBOro baiarca 14.02.2024 | https://m.edsoo.ru/ff0c6820
DIeKTpU3anus TeI. DIEKTPUIECKUU
45 3aps pJIBaI:%I/I a DJIEKT I/IZI;CKI/IX bromiorexa LIOK
AL a p 20.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOaHUKHU, IUATICKTPUKH U
46 H(E)JI HOBO HI/?KI/I 3aK§H COXpaHEeHUSI bubmorexa OK
yHpoBOL ’ p 21.02.2024 | https://m.edsoo.ru/ff0c6bcc
AJIEKTPUY ECKOT 0 3apsiia
B3aumonencTBue 3apsaoB. 3aKOH
47 Kynouna. ToueuHBIN 2I1EKTPUYECKUU bubmorexa HOK
y ' p 27.02.2024 | https://m.edsoo.ru/ffO0c6ced
3apsin
Hanps:k€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [Tpunnun cyneprozunuun bubmuorexa LIOK
ANEKTPUUYECKUX MmoJieH. JInHum 28.02.2024 | https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
PaboTa cui1 2JIeKTpOCTaTHYECKOTO
49 noid. ITorennuan. Pa3zHocTs buGmrorexa ITOK
' el 05.03.2024 | https://m.edsoo.ru/ff0c6f00
[IOTEHIIUAJIOB
ITpoBOOHUKH U JUDJIEKTPUKHU B
50 BJIpeKT l([)CTaTquHCKOM HOIjIe bubmmorexa OK
P ' 06.03.2024 | https://m.edsoo.ru/ff0c7018
JusnekTpuueckast IpOHUIIAEMOCTh
bu6mmnoreka [JOK
51 6 D) .K
FICKTPOSMKOTID. ROMACHEATOP 12.03.2024 |  https:/m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTbD MIOCKOTO
52 KOHJIEHCAaTOpa. DHEPIrUs 3apsHKEHHOI O bubmorexa HOK
A pa- P p 13.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlabopartopHas padota "M3mepenue
53 . "
3JIEKTPOEMKOCTH KOHJIEHCATOpa 19.03.2024




54

[IpuHUMD AEMCTBUS U TPUMEHEHHE
KOH/JIEHCAaTOPOB, KOMUPOBAJIHHOI0
arrapara, CTpyMHOro puHTEpA.
DNeKTpocTaTUUeCKast 3aIInTa.
3a3emiieHuE IEKTPOIIPUOOPOB

20.03.2024

55

DIIEKTPUYECKUN TOK, YCIIOBUSI €TO
cymiectBoBaHHus. [[0CTOSIHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusinenue. 3akon Oma st
y4acTka 1enu

02.04.2024

56

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHUE
npoBOHUKOB. JlabopaTopHas paboTa
((I/ISyquI/IG CMCIIAaHHOT'O COCAUHCHUA
PE3UCTOPOBY»

0.5

03.04.2024

bubmioreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIHOCTH 3NIEKTPHYECKOTO
ToKa. 3akoH J[xoynsa-Jlenua

09.04.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 1 moHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenne DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHET'0 CONPOTUBJICHUS»

0.5

10.04.2024

bubmioreka [IOK
https://m.edsoo.ru/ff0c7aec0

59

DneKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIoB. 3aBUCUMOCTh
COIPOTHUBJIEHUSI METAJIIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh

16.04.2024

60

DIIEKTPUYECKNH TOK B BaKyyMe.
CBoHCTBA 2JIEKTPOHHBIX ITyYKOB

17.04.2024

61

[TonynpoBOIHUKH, KX COOCTBEHHAS U

Bbu6moreka [JOK




OpUMeCHast TPOBOAUMOCTh. CBOKCTBA 23.04.2024 | https://m.edsoo.ru/ff0c84ae
p—n-niepexona.

[TomynpoBOTHUKOBBIE TPHUOOPHI

DIIEKTPUIECKUN TOK B paCTBOpax 1

pacniaBax 3J€eKTPOJIUTOB. bubmotexa [JOK

62 1 0 0
DJIEKTPOIMTUYECKAsI U CCOLINAIIHUS. 24.04.2024 | https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DNEeKTPUYECKUH TOK B rasax.

63 CamocCTOSITeTbHBIN U | 0 0 bu6bmoreka [JOK
HECAMOCTOATENbHBIN pa3psil. 30.04.2024 | https://m.edsoo.ru/ffO0c84ae
Mounns. I1nazma
DrexkTpudecKkue npudopsl U

64 YCTPONCTBA U UX MPAKTUYECKOE 1 0 0 bubmmorexa [IOK
npuMeHeHue. [1paBuna TeXHUKH 07.05.2024 | https://m.edsoo.ru/ff0c86fc
0e30MmacHoCTU
O06o0maromuii ypok bubmotexa [JOK

65 1 0 0
«OIJIEKTPOANHAMUKA 08.05.2024 | https://m.edsoo.ru/ff0c88be
KonrtponeHas pabota o teme
«Qnektpocratuka. [TocTosHHBIM bubmuotexa [JOK

66 . 1 1 0
AeKTpuYecKkuil ToK. TOKH B 14.05.2024 | https://m.edsoo.ru/ffO0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepsHublii ypok. KoHTpONIBHAA | 1 0 bubmmoreka LIOK
pabora o Teme "DnekTpoauHaMHUKa" 15.05.2024 | https://m.edsoo.ru/ff0c8c56
PesepBHbIii ypok. O000marmmi ypok bubmuorexa [IOK

68 1 0 0
no reMam 10 kiacca 21.05.2024 | https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[MTPOT'PAMME




11 KVIACC

KoanuectBo yacos DJIEKTPOHHBIE
[
Jl:r/-ﬂ Tema ypoxa Bcero Konrpoavitbie | - Hpakririeckie i[:;:ennﬂ :)lgl()ba[;?;?:enbﬂble
padoThbI padoThI pecypen
[TocTosiHHBIE MarHUTBI U UX

| B3anMoJelicTBre. MarHuTHOE MOJIE. | bu6mmoreka [JOK
BekTop marHuTHON MHAYKIMH. JInHNN https://m.edsoo.ru/ff0c9778
MarHuTHOM MHIYKLIHUH
MaruuTtHoOe€ 1oJje NpoBOJHUKA C

) TOKOM. OnbIT DpcTeaa. | bubmotexa [JOK
B3auMopneilicTBue MpOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabora «3yueHue | | bubmmorexa [IOK
MAardUTHOIO IOJIA KaTYILIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
NpoBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlabopartopHas paboTa | | bubmmoreka LIOK
«HccienqoBanue gercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOI'O MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO MOJISI HA

5 JBIIKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubmmorexa [IOK
Cuna Jlopenna. Pabora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpomMariutHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHON




nHaykuuu Papanes

JlaGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HHTYKITAW)

bu6moreka [JOK
https://m.edsoo.ru/ffOcalS0

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. IJ1C caMOMHIYKIUY.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

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

TexHuueckue ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThI, 3JIEKTPOJBUTATEND,
YCKOPUTEIN 3J€MEHTAPHBIX YACTHIL,
WHIYKIMOHHAS N€Yb

10

O6o6maromuit ypok «MarautHoe
II0JIE. SHCKTpOMaFHI/ITHaSI HWHIYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabota o reme
«MarunuTHoe 1noze.
DNeKTPOMArHUTHAS UHIYKITUS)

bu6moreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXaHUYECKHE
kosiebanus. ["apMoHnueckue
KosiebaHus. Y paBHEHHE
rapMOHHUYECKUX KOJIeOaHUH.
[IpeBpaluenue s3Heprun

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

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHui rpysa Ha
HUTH OT JUTMHBI HUTH U MacChl TPpy3a»

14

KonebatensHpii koHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uJealbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorust MeXJy MEXaHU4eCKUMHU U
AIIEKTPOMATHUTHBIMU KOJICOAHHSIMH

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs DHEPTUU B UICATHHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. Beinyk1eHHbIe
MexaHn4yeckue Koaebanus. Pesonanc.
Brinyk/1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIcOaHus

bubmioreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbid TOK. CUHYCOUIATTBHBIN
MepEMEHHBIN TOK. MOITHOCTh
MEePEMEHHOr 0 TOKa. AMIUIUTYHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUIIBI TOKA U
HaNpsHKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancpopmarop. [Iponssoactso,
nepeaayda u notpediaeHue
UIEKTPUYECKOU SHEPTUH

19

YCTpolCTBO U MPAaKTUYECKOE
MIPUMEHEHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTopa MepeMeHHOro TOKa,
JMHUH 3JIeKTpornepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKH NIPU
[IPOU3BOJICTBE DICKTPOIHEPIUU.
KynbpTypa ncnonb3oBanus
3JIEKTPO3HEPTUHU B TOBCEIHEBHOU
KU3HU




MexaHn4ecKue BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21
pacrpoCcTpaHeHus U IJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[TonepeuHble U MPOIOIBHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX
. bu6moreka [JOK
23 cBoucTBa U ckopocTh. [llkamna
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeneBuacHUs. Pa3Butre cpeacTs
cBs3u. Paanonokanus
)5 KontponpHas pabora «Konebanus u bubmuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonuHeHOE pacnpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM cpele. bubmoteka IJOK
ToueyHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
bu6mmoreka [JOK
27 oTrpaxeHus ceera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B TNIOCKOM 3€pKalie
IIpenomnenue ceera. IlonHoe
)3 BHYTpeHHee oTpaxeHue. [IpenenbHbin bubmuorexa [IOK
YI'OJI ITIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7t6
OTpaXKEeHUs
79 JlabopaTtopnas pabora «M3mepenue bubmotexa [JOK
IoKa3aTemsd IIPEIOMIECHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [ToctpoeHue n3o00pakeHUH B bubmoteka IJOK




nmuH3e. DopMysia TOHKOW JIMH3BI.
VYBennueHnue JUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopnas pabora

31 «HccnenoBanue cBOCTB
M300paskeHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
3 6enoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
13 WNurtepdepenmus ceera. Judpakus bubmuorexa [IOK
cBera. JludpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuotexa LIOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHyeckue NpuOOpkI U YCTPOMCTBA U
yCII0BHA UX 0€30IaCHOT O MPUMEH EHUS
['paHuIIBl IPUMEHUMOCTH
36 KJIacCH4eCKOW MexaHukH. [TocTynaTel bubmotexa [JOK
CIIEINAJIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
bubmioreka [IOK
37 3amenieHne BpEMEHHU U COKpalleHne
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJIbC PENATUBUCTCKON
. bu6mmoreka [JOK
38 gacTULbl. CBSA3b MACCHI C JHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrust MOKOs
KonrtponeHas pabora «OnTHka.
N bu6moreka [JOK
39 OCHOBBI CrIeIMAJIBHON TEOpUU

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJibCc poToHa https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIEA0BAaHUE
b K
41 dororddekrta. OnbiThl A. T nomotexa 10
https://m.edsoo.ru/ffOcffc4
CroieToBa
3akons! poTtoddhdexTa. YpaBHEHHE
- (13 P P bu6moreka [JOK
42 DunmrerHa 1 Gotodd dekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» portordgexra
Jasnenne cBeta. Onbith I1. H.
. bu6mmoreka [JOK
43 JleGeneBa. XMUMHUUYECKOE JEUCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTporucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemeHT, poToaATUHUK,
CoJIHEUHast OaTapest, CBETOIUOT
45 Pemienue 3amay mo Teme «JI€MEHThI bubmoteka IJOK
KBAHTOBOM OITTUKH» https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITE
46 Pesepdopna no paccessHuio o-4acTu bubmioreia LTOK
popaa o p t https:/m.edsoo.ru/ff0d091a
[InanerapHast Mmozenb aToMa
47 [Tocrynatel bopa bubmorexa [OK
https://m.edsoo.ru/ff0dOafa
H3nyuenne u noriomienne (OTOHOB
48 I 1/131:3 €xoJIe aToMa C OI[HE;"O OBHS bubmorexa TIOK
p p . yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl cekTpoB
BosHoBble cBOMCcTBa yacTull. BoHEBI
. bu6moreka [JOK
49 ne bpouis. KopmyckyisipHo-

BOJIHOBOW Ayanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PaUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHno coctana
PaOAKTUBHOTO U3ITy4CHHS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaownicTBa anb(da-, Oeta-, raMma-
u3llydeHus. BiusHue
paslOaKTUBHOCTHU Ha JKUBbIE
OpPraHU3MBbl

52

OTKpBITHE IPOTOHA U HEWTPOHA.
W3otonsl. Anbda-pacna.
DJEKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydeHue

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsA3M HYKJIOHOB B sJIpE.
Snepubie peakuuu. SnepHbid
peaxTtop. [IpoOemMbl, mepCreKTHBHI,
HKOJIOTHYECKUE aCIIEKTHI SACPHOU
SHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIlbl. OTKpPBITHE
mo3uTpoHa. MeTo bl HaOJIIO ICHHS 1
perucTpanyu dJIeMeHTapHbIX YaCTHII.
Kpyraslit cton «®yHaamMeHTanibHbIE
B3anMoJencTBUg. EMUHCTBO
($u3HYEeCKOW KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro neba. Co3se3aus,
SIPKU€ 3BE3MIBI, IUIAHETHI, UX BUAUMOE
newxenne. CotHeyHast cHCcTEMA

56

Comune. ConmHeyHast akTUBHOCTb.
Ucrounuk s3ueprun CosHIA U 3BE3]




57

3BE3IBI, X OCHOBHEBIC
XapaKTePUCTUKH. 3BE3/bI IITaBHOU
nocJyiegoBaTeabHOCTH. BHYTpeHHee
crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTaBICHUS O IPOUCXOXKICHUH U
sBomonu CoJHIa U 3BE3]1

58

Muneunsd I1yTe — Hama ["anakTuka.
[Tonoxenue u nprxenne CoaHua B
lanakTtuke. ['anaktuku. YepHoie
JBIPBI B sIpax rajJakTUK

59

Bcenennas. Pa30eranue rajakTuk.
Teopus bonpmioro B3peiBa.
PenukToBoe usnyyenue.
Meraranaktuka

60

Hepemiennsie mpobieMbl aCTPOHOMUU

61

KonTponbsHas pabora «meMeHTHI
aCTPOHOMHH U aCTPODUZUKH

62

O6o06maromuii ypok. Ponb ¢pusnuku u
ACTPOHOMMH B YKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIUaIbHON U
ATHYECKOU cepax AesATeTbHOCTH
YyeJIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTHHE MHUpa

64

O6o6maromuit ypok. Ponb
¢du3nueckoii Teopun B HOPMHUPOBAHUA
MpeACTaBICHUN 0 pr3HIecKoit
KapTHHE MUpa




O6o6maromuit ypok. Mecto
($u3HYeCcKoi KapTUHBI MUpPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTaBICHUMN O IPUPOJE
66 Pe3epBHbIil ypok. MarautHoe nose. |
DneKTpoMarHuTHas MHIYKITUS
PesepBubiii ypok. Ontuka. OCHOBBI
67 CHeLHaIbHONW TEOpUH 1
OTHOCUTEIBHOCTH
Pesepnriit ypok. KBanToBas ¢usuka.
bu6nmmnoreka [JOK
68 DJIeMEHTBI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d 1784
acTpo(u3uKU
OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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