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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 (enepasbHON paboueil MporpaMMbl BOCHUTAHUS U
KOHIIETIIMM TpenoAaBaHus ydyeOHoro mpeamera «@Pusumka» B 00pa3oBaTENbHbBIX
Opra’u3aLusax Poccuiickon Oenepanny, peAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE POTPaMMBI.

ConepkaHue MporpaMMbl MO (PU3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAyYHON KapTUHbI Mwupa oOydaromuxcs 10-11 kmaccoB mipu
oOyueHuu ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEIIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METANpeIMETHBIM pe3yjbTaTaM
oOydeHHMs, a TaKkK€ YYHMTHIBAET HEOOXOJUMOCTh peaU3alryd MEKIPEAMETHBIX
CBs3e (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4E€OHBIMU mpeaMeramu. B Hel
OIPEAEIIAIOTCA OCHOBHBIE LIEIM M3Y4EHHs] (PU3UKU HA YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHus, MIIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHUSI Kypca (PU3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 TOaM 00 Y4YEeHHUS;

e cojepxaHue yuyeoHoro npeamera «duznkay mno rogam oOydeHHs .

®dusuka Kak Hayka O HambOosee OOLIMX 3aKOHAX MPUPOJIbI, BHICTyMHas B
KayecTBE y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu#U 00 okpyxatoiem mupe. LIkoabHBIN Kype PU3NKH — CUCTEMOOOPa3yoIuit
JUISL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (QU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHWM, H3ydaeMbIX XHUMHUEH, OWOIorHuei,
¢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.
N3ydyenue QU3MKM BHOCUT OCHOBHOM BKJIAJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarluxcsa, B (HOPMHUPOBAHWE YMEHUN NPUMEHSThH
Hay4YHBIA METO]I TO3HAHMSI IPU BBITNOJIHEHUU UMU YUE€OHBIX HCCIIEI0BaHUM.

B ocHOBy kypca ¢u3uku sl YpOBHS cpeaHero oOiiero oOpa3oBaHUs
NOJIOKEH PpAJ MUACH, KOTOpbIE MOXKHO paccMaTpuBaTh Kak MPUHLMIBL €r0
OCTPOEHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepUall U3 BCEX pa3/iesioB (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 YPOBHSX 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 UM 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
COJEpXKaHMs, MOCBIIIEHHBIX 3KOJOTMYECKMM Ipo0JieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBl C PAa3BUTHUEM TEXHUKU U TEXHOJIOTHH, a TaKXe OOCYXICHMS
po0JIeM palMOHAIBHOTO MPUPOIONOJIb30BAHUS U IKOJIOTMUECKON 0€30M1aCHOCTH.

CrepKHEBBIMHM 3JIEMEHTAaMHU Kypca (DU3MKUM Ha YpOBHE CpEIHEro oOIIero
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-HAYYHBIX 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 JIaDOpPaTOpHBIX 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 IpolLecca HCXOAsl M3 OCOOEHHOCTEH IUIAaHWPOBAHUSA U
ocHamieHus kabuHera ¢usuku. Ilpu »>TOM oOOecneunBaercs OBJAJACHUE
OOy4JarOMIMMUCS YMEHHUSIMU MPOBOAUTh KOCBEHHBIE W3MEpPEHUs, HCCIEAOBAHUS
3aBUCUMOCTEN (PU3MYECKMX BEJIMYMH M IIOCTAHOBKY OIIBITOB 110 IIPOBEPKE
PEIJIOKEHHBIX TUIIOTE3.

bonpuioe BHMMaHWE YIENSETCS PELICHUI0 PAcUYE€THBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM M1 pacU€THBIX 3a]a4 MPUOPHUTETOM SIBIIIIOTCS 3aJa4d C SIBHO
3aJJaHHON (PU3MYECKON MOJIETBIO, MTO3BOJISIOIINE MPUMEHSTh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTU KakK M3 OJHOTO paszfena Kypca, TaK M WHTETpUpyd 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 ¢ TtpeboBanusimu PI'OC COO k wmarepuaibHO-
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
IPEIMETOB €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 00opyAoBaHHEe (HOPMHUPYETCS B COOTBETCTBUM C
MPUHIIMUIIOM MUHUMAJIBHON JOCTaTOYHOCTH H  O0ECIEYMBAET MOCTAaHOBKY
NEPEYMCICHHBIX B IMporpamMMmMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpALMA IS
UCCIIC/IOBAHNSA  M3y4aeMbIX SIBJIEHUHM W  MPOLECCOB, OJMIUPUYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHI.

JlabopaTtopHoe 0O0OpynOBaHUE [UIs YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOyyaroumxcs. TeMaThuyeckue KOMILUIEKTHI
7a0b0paTOpHOr0 O00O0pPYAOBAaHUSI JOJDKHBI OBITh IOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJh30BAaHUH AHAIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUE U(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMHM LIEJISIMU U3y4YeHUsI (PU3UKU B 00IIEM 00Pa30BaHUU SBJISIOTCA:

e (opMupoBaHHE HUHTEpeca U CTpEeMJCHHUS OOydarolUXCsl K HaydHOMY
U3YYEHUIO MPUPOJbI, PAa3BUTUE HUX MHTEIUVIEKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

e DPa3BUTHE MPEICTaBICHUI O HAYYHOM METO/E MO3HAHU U (POPMUPOBAHHE
MCCIIEI0BATEIbCKOIO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;

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

e (opMupOBaHHE YMEHUN OOBSCHATH SBJICHUSA C HCIOJIB30BAaHUEM
bu3nyeCKuX 3HAHUI U HAYIHBIX JI0KA3aTeIbCTB;

e (opMHUpOBaHUE MPEICTaBICHUNA O poiid (U3UKU JJIS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHIA.

JlocTrkeHre 3TUX Lened oOecreurBaeTcsl pelIeHHEeM CIEeAYIOMMX 3a7ad B

porecce u3y4eHus Kypca (pu3uku Ha YpOBHE CPEHETO O0IIero 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 CPEIHETO OOIIETro
oOpazoBanus orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqnmaraemeiii B mporpamme Mo (u3uke TepedueHb J1a00OpaTOpPHBIX U
MPaKTUYECKUX pPaldOT SBIAECTCS PEKOMEHJIOBAHHBIM, Y4YWUTENb JIeJaeT BLIOOP
POBEJICHUSI JTA0OPATOPHBIX PabOT W ONBITOB C YYETOM HWHIWBUIYAITbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHUS

®u3nka — Hayka o npupone. HaydHbie mMeTONBI MO3HAHUSA OKPYKAKOLIETO
mupa. Poib JKCcnepuMeHTa W TEOpUHM 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 AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanoroBele U 1UGPOBBIE H3MEPHUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWXKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOrO JBUKCHHS.
Cucrema otcué€ra. TpaekTopusi.

[lepemerienue, CKOpocThb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCThb) U
YCKOPEHUE MaTepUalIbHOM TOYKH, UX MPOCKIMH HA OCH CHUCTEMBI KOOPAHMHAT.
CioxeHue nepeMenieHuii U CI0KEHUEe CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOe IBIKeHue. [ 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EepeMEeIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOomHOe maneHne. Y CKopeHrue CBOOOIHOTO TaICHHMS.

KpuBonuueitHoe  aBmkeHue. JIBMKEHHME  MATEpUAIbHOM  TOYKH MO
OKPYKHOCTH C MOCTOSIHHOM 10 MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEWHAS
ckopocTs. [lepron u yacrora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHnueckne yCTpOHMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBU)KEHUE CHAPSIAOB, LICMTHBIE U PEMEHHBIE TIEpeIayuH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETa, WILTIOCTPALMS KMHEMATHUUYECKUX XapaKTEPUCTHUK
JBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTRE.

HabGmronenne nBuxkeHUs Tena, OPOIIEHHOTO TMOJA YIJIOM K TOPH30HTY U
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 COOTHOWIEHWS MEXIAY NYTAMH, NPOMACHHBIMHA TEJIOM 3a
IIOCJIEIOBATENIbHBIE PAaBHbIE IIPOMEXKYTKHM BPEMEHHM IIPH PAaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbBHOW CKOPOCTBHIO, PAaBHOW HYIIIO.

N3yuenue NBUKEHUS LIapUKa B BA3ZKOU )KUIAKOCTH.

W3yuenue ABMXKEHHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

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

Macca tena. Cuna. [Ipunnun cynepnio3unuu cwi. Bropoi 3akoH HeroToHa
JUIS. MAaTEPUAIbHOU TOUKU. Tperuid 3akoH HproTOHA 111 MaTepraibHbBIX TOUYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Ttsokectn. llepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxos, ckoiapxeHus:, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbKEHUS U cujia TpeHus nokos. Koagduuuent tpenus.
Cuia conpoTUBIIEHUS MPY IBH>)KEHUU TeJa B KU IKOCTH WM Tase.

[ToctynarenbHOE U BpallaTelbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENA.

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

TexHnueckne ycTpoHMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOALIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBlIeHME MHEPLIUH.

CpaBHEHUE Macc B3aUMOJIEUCTBYIOIIHX TEL.

Bropoit 3akon HproToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT J1e(hOpMAaLINH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TTaJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHS U CKOJIbKEHUS.

VY cnoBust paBHOBECHUS TBEPIAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3yuenune ABM>KeHUs OpycKa IO HAKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYXKHUHE U
PE3UHOBOM 00pasIle, OT ux AedopMarium.

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 HMMITyJIbCa TeNld. 3aKOH COXPAHEHHUS HWMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cusbl. MOITHOCTE CHJIBI.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 W3MEHEHHH
KMHETUYECKOW dHEPTUU.

[ToreHunanbHas DHEPrusl. [lorenuumanbsHas DHEPTHUs yIpyro
nehopMUpPOBAHHOW  TIpyXuHBL.  [loTeHmmWanbHas  dHEprus  Tena  BOIW3H
MOBEPXHOCTH 3E€MJIH.

[loTeHuManbHble WM HENOTEHIUAIbHBIE  CHJIBL. CBs3p  paboOTHI
HEMOTEHUHAJIbHBIX CHJI C WM3MEHEHHEM MEXaHWYECKOW SHEPrUU CHUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckrne yCTpOWCTBAa M IMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIM MUCTOJIET, TBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE JABH)KCHHUE.

[lepexon moTEeHIIMATHLHOM SHEPTUHN B KHHETUUECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

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

Pasznea 3. MouiekysipHasi pU3NKa U TEPMOAMHAMUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU MeopuuU

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxenue. Huddysua. Xapaktep IBUKEHUS U
B3aMMOJICVCTBHS 4YacCTHUI] BellecTBA. Monaenu CTpPOeHUs Tra3oB, XUJIKOCTEU U
TBEPIBIX TEJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjienel. Macca u
pasmepsnl mosekyi. KonumdectBo BemiectBa. [ToctostHHas ABorapo.

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



Mopgens  upeambHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOM TeOopuu HACaTbHOrO Tra3a. AOCOIOTHas TeMmrepaTrypa Kak Mmepa
CpPEIHEl KWHETUYECKON SHEpPruu TEIUIOBOr0 IBWKEHMS dacTtul rasza. lllkama
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 AUPPY3Un KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO JABUKECHUSI.

Mogens omnbita ITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICICTBUSI.

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

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUS HJACAIBHOrO 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.

HccnegoBanue 3aBUCUMOCTH MEXIY IMapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepmoauHamuyeckass cucteMa. BHYTpEHHsISI SHEPrusi TEPMOAUHAMUYECKOU
cUCTEMBI U criocoObl e€ n3mMeHeHusi. KomuuecTBo Teminorsl u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJEaIbHOrO  raza. Buasl  Temionepeaaydw:
TEIJIONPOBOJHOCTh, KOHBEKILIMS, U3Jy4YCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI npy TeIionepeaaye.

[lonsitue 006 ammabatHom mporecce. I[lepBblil 3aKOH TEPMOJUHAMUKHU.
[IpumeneHnue mepBoro 3aKoHa TEPMOAMHAMUKH K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMoCTh po1ieccoB B IPUPOJIE.

TennoBeie  MammHbl.  [IpuHIUNBL ~ OEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanust PHEPruM B TEIJIOBBIX MammHaX. KoadduimeHt moae3Horo
nericTBus TerutoBod MammHbL. I{ukn KapHo u ero koadduimeHT moe3Horo
JNENCTBUS. DKOJIIOTUYECKHE MPOOJIEMBI TEMIOIHEPTreTUKH.



TexHuueckue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEIh
BHYTPEHHET'0 CropaHus, ObITOBOM XOJIOUILHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MmeHeHrne BHYTpEHHEW SHEPruu Tejla MPU COBEPIICHUU PalbOThI: BBLIET
npoOKku u3 OYTBUIKM TMOJ| JEHCTBHEM CXKAaTOro BO3[yXa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOIEMOHCTPALIMS).

N3MmeHenre BHYTpEeHHEHN SHEPTUM (TeMIepaTyphl) Tejla Mpy Terionepeaaye.

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

Mopnenu napoBoit TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHMUSI, PEAKTUBHOTO
JBUTATEJIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenune ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwiecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHaeHcarus. Vcnmapenune u kumenue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YAenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnueckue u amoppHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctauioB. JXunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUcTaJUIM3alus. Y IenbHas TerioTa miasienus. Cyoaumariusi.

YpaBHEeHHE TEIJIOBOro OanaHca.

TexHuueckue yCTpPOWCTBA M TMPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUM TOJIYYCHUSI COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npy noHWKEHHOM J1aBJICHUH.

CrniocoObI U3MepeHus BIaXKHOCTH.

Hab6ntoienre HarpeBaHus U IJIABJICHUS] KPUCTAUIMUECKOIO BEIIECTRA.

JleMoHCcTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamopnvle padbomol

N3MmepeHne OTHOCUTENBHOM BJIAXHOCTH BO3AyXa.

Paznen 4. DuekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpus3anus Tel. OJIEKTPUYECKHHM 3apsAn. /[Ba BHIa DIEKTpUYECKHX
3apsanoB. IIpOBOAHMKH, IUAJIEKTPUKH U TOJYNPOBOJHHMKH. 3aKOH COXPaHEHHUS
AIEKTPUUECKOIO 3aps/ia.
B3anmoperictBue 3apsinoB. 3akoH KynoHa. TodeuHblid AJIEKTPUUYECKAN 3apsl.
Onextpudeckoe mnoje. Hanpspk€HHOCTh  3yekTpuyeckoro mois. IlpuHnmn



CYNEPIIO3ULIANA IJIEKTPUYECKUX Tosel. JInHnM HanpsyKEHHOCTH DIEKTPUYECKOTO
TTOJIAL.

Pabora cun  anekrtpocratmueckoro  nons.  [loreHuwman.  Pa3HocTb
MOTEHUHUAIOB. [IpOBOAHMKM W JUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JnsnekTpuyeckas NpOHUIAEMOCTb.

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

TexHnueckne yCTpOMCTBA M IIPAKTHYECKOE IIPUMEHEHME: DJIIEKTPOCKOII,
ANEKTPOMETP, BIEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHHE BJIEKTPONnpHOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBINA anliapar, CTPYHHbBIA OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHLIUIT IEUCTBUS JIEKTPOMETPA.

B3anmogaencTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEJL

[IpOBOAHUKH B DIEKTPOCTATHYECKOM ITOJIE.

DIIeKTpOCTaTUYECKas 3allUTa.

JIM3JIEKTPUKYU B DJIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTM IUIOCKOIO KOHJIEHCAaTOpa OT  IUIOIIAJIH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U TUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHIEHCATOopa.

Yuenuueckuu sxcnepumenm, 1abopamopvie pabomul

N3mepenne sneKTpoEMKOCTH KOHAEHCATOPA.

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

DNEKTPUYECKU TOK. YCIIOBUSL CYHIECTBOBAHHS DSJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [IoCTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapAILIETLHOE, CMEIIAHHOE COEUHEHHUE POBOJHUKOB.

Pabora oanekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHoCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABHKYILAs CUJIa M BHYTPEHHEE CONMPOTHBJIEHUE HCTOYHHMKA TOKA.
3axon OMa aJis1 oJHOM (3aMKHYTOH) aaeKkTpuyeckoil nenu. KopoTkoe 3aMblkaHue.

ONEKTpOHHAss  NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
CONPOTHUBIICHHS] METAJUIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DJIIEKTpUUECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CobctBeHHas 51 IIPUMECHAsT  MPOBOAUMOCTH
noaynpoBogHUKOB. CBoiicTBa p—n-niepexoza. [loaynpoBoaHuKoBbIe TPUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpaXx H  paciuiaBaXx  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUALUS. DIEKTPOIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIH M HECaMOCTOSITEIbHBIN
pazpsa. Monunus. [na3zma.

TexHuyeckne ycTpoWcTBAa M NPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HWCTOYHHMKM TOKa, JJEKTPOHArpeBaTelibHble MpUOOpHI,
AJIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh COINPOTUBIIECHUS UUIUHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
IUIOLIA/IA TTONIEPEYHOT0 CEYEHUSI U MaTepHUaa.

CmemaHHOe COeTMHEHUE TPOBOITHUKOB.

[IpsmMoe wu3MepeHne SIeKTpoABWKYIIEH cuiibl. KopoTkoe 3aMblKaHuE
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb COIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuii osxcnepumenm, rabopamopnsle padbomul

N3ydeHne CMEMIaHHOIO COEAMHEHUS PE3UCTOPOB.

W3MepeHne 31eKTPOABHXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHErO
COIIPOTHUBIICHHSI.

Hab6mtoienue s5exkTposusa.

MexxnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kjacce OCyIIECTBISETCS ¢
y4ETOM CONEpKATEIbHBIX MEXKIPEIMETHBIX CBSI3€ C KypcaMu MaTeMaTHKH,
OHoI0run, XMMHH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousamus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBIICHUE, HAy4dHbId (akT, runores3a, (u3nyUeckas BEIMYMHA, 3aKOH,
TEOpusl, HAOIIOACHUE, SKCIEPUMEHT, MOJCIHUPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelnieHUEe CUCTEMbl YpaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepoona, ux rpaduUKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAWHAT, CJI0KEHNE BEKTOPOB.

buonocusa: mexanmyeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEIIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEPEIauH, TEIIOBOE PAaBHOBECHE),
ANEKTPUUECKUE SIBJICHUS B )KMBOW MPUPOIE.

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



ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJUTUYECKAs IUCCOLIMALIMS,
raJlbBaHUKA.

l'eoepaghus: BNaxXHOCTh BO3/lyXa, BETPbI, OApOMETP, TEPMOMETD.

Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUS] B TEXHUKE, MOJIIWIHUKUA, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyrue), ABUTATENb BHYTPEHHETO
Cropanusi, mapoBas TypOUHA, ObITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MOJIy4YEHUS COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCIE HAHOMATEepUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasi 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTPYUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC puOopHI,
AIEKTPOOCBETUTEbHBIEC TPUOOPHI, T'aJIbBAaHUKA.

11 KNIACC

Pa3nen 4. DiekTpoaMHAMHUKA

Tema 3. Maznummnoe noJje. I1eKmMpoOMaZHUMHASA UHOYKU U

IloctossHHBIE  MarHuThl.  B3amMopencTBHME  MHOCTOSHHBIX ~ MarHuTOB.
MarnutHoe mnosie. BexkTop MarHUTHOM HHAYKUOWU. [IpyuHOMII Cynepno3uuuu
MarHUTHBIX MoJjied. JIMHMUM MarHUTHOM MHAyKUMH. KapThHa JIMHUA MarHUTHOM
WHYKIUHU MOJI MOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10Jie MOPOBOJHMKA C TOKOM. KapTuHa JIMHUM WHIYKIUHA
MAarHUTHOTO TOJISI JJMHHOTO MPSAMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBLIEBOIO
MPOBOJIHUKA, KaTYyIIKU ¢ TOKOM. OnbIT DpcTena. BzauMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJlb U HalIpaBJICHHUE.

Cuina JlopeHniia, e€ MOlyJib U HampaBlieHHe. J[BUKEHHE 3apsSKEHHOW YaCTUIIbI
B OJIHOPOJTHOM MarHuTHOM rone. Pabora cuiel Jlopenta.

SIBneHne 3yeKTpOMarHUTHOM MHAYKIMM. [IOTOK BEkTOpa MarHMTHOM
WHIYKUUHU. OJIEKTPOJABIKYIIAS CHJIA MHAYKIUUA. 3aKOH AJIEKTPOMATrHUTHOM
uHaykiuu dapajest.

BuxpeBoe »anekTpuyeckoe mojie. IDIEKTPOABMKYIIAS CHIa HWHIYKIUH B
IIPOBOJIHUKE, JBUKYIIEMCS ITOCTYIATEIIbHO B OJJTHOPOJITHOM MAarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTh.  SIBJE€HHME CaMOMHIYKUMH. OJEKTPOJABHXKYIIAs CHJIa
CaMOMHIYKIIHH.

DHEeprusi MarHuTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: TMOCTOSHHBIE
MArHUThl, BJIEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YacTUll, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IMy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHAYKIMA MarHUTHOTO TIOJISL.

B3anmopericTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[elicrBue cuibl JIopeHIa Ha HOHBI JIEKTPOJINTA.

SIBiIeHME ANEKTPOMArHUTHOW UHIYKIIUU.

ITpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJABUKYIIEH CUJIBI UMHAYKIIUM OT CKOPOCTH H3MEHEHUS
MAarHMTHOIO IMOTOKA.

SIBneHue caMOMHIYKIIUY.

Yuenuueckuui saxcnepumenm, rabopamophvie pabomul

N3yyeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne NeUCTBUS MOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paszgeu S. KosteOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE KOJ1€0AHUA

KonebarenpHass  cucrema. CBOOOIHBIE  MEXaHHUYECKHUE  KOJIeOaHUS.
IMapmonunueckue konebanus. Ilepuon, wacrora, amrumtyna u (asza KojaeOaHUH.
[Ipy:xvHHBIN MasTHUK. MaremMaTU4eCKUN MAsTHUK. Y PAaBHEHHE TAPMOHHUYECKUX
kosnebanuid. [IpeBpailienre sHeprun Npy rapMOHUYECKUX KOJIeOaHUsIX.

KonebGarensubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJCAIbHOM KOJEeOATeTbHOM KOHTYpe. AHAJOrusi MEXIYy MEXaHUYEeCKUMHU U
ANEKTPOMArHUTHBIMU KoneObanusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHS
SHEPryu B UJI€aJIbHOM KOJIOATEIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoneOaHUsX. BoIHYKICHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyXA€HHbBIE 3JIEKTPOMarHUTHbIE KOJICOaHMUsI.

[lepemennblii  TOK. CHHYCOMJANBHBIA TMEPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOI0 TOKA. AMIUIMTYAHOE€ M JIEMCTBYIOIIEE 3HAYEHUE CHJIBI TOKAa M
HaIPSAAKEHUS.

Tpancdopmarop. IIponsBoncTBo, nepenaya U MOTPEOICHUE DIICKTPUUECKON
SHEPruu. DKOJIOTMYECKHE PUCKH NPU MPOU3BOJACTBE 3JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BAHMS JJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HHU.

TexHnueckne yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, F'€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOM CHCTEMbl (MPYKUHHBIA WU
MaTeMaTU4ECKUI MasTHHUK).



Hab6mroienue 3aTyxaronux KoaeoaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmonenue pezonanca.

CBOOOTHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuuiorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HAINPSKEHUSI OT BPEMEHH) IS
AJEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mpu 1OCIIENOBAaTENIbHOM COEAUHEHUM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTponepeadH.

Yuenuueckuii axcnepumenm, rabopamophuie pabomul

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

HccnenoBaHne NEPEMEHHOr0 TOKA B LENM M3  IOCIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNHbBLE 0JIHbL

Mexanudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnupocTpaHeHusi W JUIMHA BOJIHBL. llomepedHple W NPOJOJBHBIE  BOJIHBIL.
WNuTepdepenius u audpakiunsa MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUSL M3IYYEHUS! 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekTpomarautHoil BosHe. CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPENOMIICHHUE, MOJIApu3anus, AMQpakius,
unTepdepenurs. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTPOMarHUTHBIX BOJH. [IpuMEHEHHEe 3JI€eKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHOMIBEI paguOCBA3U U TeNeBUACHU. Panuonokamnusi.

DNEeKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOIIEH CPEIbl.

Texnuueckue ycTpoiicTBa W TMPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas /IMATHOCTHKA B TEXHUKE W MEAMIIMHE, pajaap,
paaroNpUEMHUK, TEIEBU30P, aHTeHHa, TeaedoH, CBYU-neus.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPaHEHHE MONEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6momeecs Teno kak HCTOYHUK 3BYKA.

HaGmronenre oTpaskeHus U MPETOMIIEHUSI MEXaHUYECKHUX BOJIH.

Ha6monenne uarepdepeniinu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOH U
4aCTOTOM KOJIeOaHUH.



HccnenoBaHne  CBOWCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpaXEHHUE,
MpeIOMIIEHUE, MOIsIpU3aus, Judpakuns, HHTephepeHIIHs.

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.

[Tpenomnenue cBeta. 3aKOHbBI PETOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHblii yros IOJHOIO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcust ceeta. ClokHBIN cocTaB 6enoro cBera. LIBer.

CobOuparomiue u pacceuBarome JHH3bL. ToHkas JsuH3a. DOKycHOE
paccTOsiHUE W ONTHYEeCKash cuja TOHKOM JuH3bL [locTpoeHue u300paxeHHil B
coOuparonmx M pacceuBaromux auH3ax. Gopmyna TOHKOW JTHH3BI. YBETUYEHUE,
JTAaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass onrtuka. WuTepdepeninus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MUHHUMYMOB B HMHTEP()EpEHIHOHHOM
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuroHHas pemeérka. YcaoBue HaOMIOACHUS
IJIABHBIX ~MAaKCUMYMOB MNP NAJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

ITonspusauus ceera.

TexHuyeckne ycTpolcTBa W IPAKTHUYECKOE 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. Moiellb CBETOBOA.

HccrnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Mopnenu MUKpOCKoMNa, TEJIECKONa.

Hab6monenne uaTepdepeHIium cBeTa.

Hab6monenue nudpakiuuu cBeta.

Habmroienne nucnepcuu cBera.

[TonydeHue crekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue crieKkTpa ¢ MOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habroienne nossipusaiiuy cBeTa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul



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

Paznesn 6. OcHOBBI crienMAILHOI TEOPUM OTHOCUTEIbHOCTH

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

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKpAILlCHUE
JUTHBI.

DHeprus U UMIYJbC PEASTUBUCTCKON YaCTHLIBL.

CBs13p Macchl C 3HEPrUEW U UMIYJIbCOM PEIATHUBUCTCKON YaCTHULIbI. DHEPrus
ITOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBsizu sHEpruu POTOHA C €ro YacToTOM. DHEPrus
U UMITYJIbC (DOTOHA.

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

Hasnenune ceera. OnwiTel I1. H. JIeOenena.

XUMHYECKOE JIEUCTBHUE CBETA.

Texnuyeckue ycTpoWCTBA M TPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, CojTHeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotor(pdekT Ha ycTaHOBKE ¢ IMHKOBOH TJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodddexTa.

Ceeroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

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

BonHoBrwie cBolcTBa yactuil. Bonuel ae bpoina. KopnyckynsapHo-BOIHOBOM
yaJli3M.

CHNOHTaHHOE U BBIHYXKJICHHOE U3JTyYEHUE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

Habmronenue TMHeHyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Hab6mtoienue uHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CJOXKHOCTh CTpOeHUs siapa. OTKpbITHE
panuoaktTuBHOCTU.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Binsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbiTHE TpoTOHA W HeWTpoHa. Hyknonnas monens snapa ['eiizenOepra—
NBanenko. 3apsaa sapa. MaccoBoe uncino 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 CUHTE3 SaEP.

Snepnwiii peaktop. TepMosinepHblli cuHTe3. [IpoOnemMbl W TEPCHEKTHBBI
SIEPHOM DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPrETUKH.

DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTtonbl HAOJIOIEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

dyH1aMeHTalbHbIE B3auMOAeHCTBUsI. EAMHCTBO (hu3ndeckoi KapTUHBI MUpA.

TexHnueckrue ycTpoHCTBa W MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHblil peaktop, atToMHas Oomoa.

Jlemoncmpayuu

CUY€TUNK MOHU3UPYIOLINUX YACTHLL.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue TpekoB 4acTHIL (IT0 TOTOBBIM (poTOrpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

DTanbl pa3BUTHUS aCTpOHOMUHU. [IpHuKiagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
ACTPOHOMHM.

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

CoyiHeYHas cucTeMma.

Comnuue. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun ConiHIIA W 3BE3L.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpamMma «CIEKTPAJIbHBIA KJacCc —
CBETHMOCTB». 3BE3MbI TJIABHOM TOCJIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3J TJIAaBHOM IOCIIEIOBATEIIbHOCTH. BHYTpEeHHEE CTpOoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Botounu ConHIa u
3BE31. DTanbl )KU3HU 3BE3.

Muieunsiii ITyte — Hama ['amaktuka. Ilonoxxkenue u nBuxkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPBI B sApax
TaJaKTHUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66ma. PazOeranue rajgakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe nnydyeHue.

Macmrabnast ctpykrypa Beenennoii. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGmonennsi HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUM JIs1 ONpe/IeSICHUs MOJIOKEHHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE c0o3Be3ausi CEeBEPHOro MOMYIIApHsl U SIPKUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, miianer, Mieunoro [TyTu.

0000 aro1Iee MOBTOPEHHUE

Ponb ¢u3uku M acTpOHOMHM B DKOHOMHYECKOW, TEXHOJIOTHMYECKOMH,
COLMAIbHOM U 3THUYECKOH cepax NesATeIbHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
Y aCTPOHOMHUH B COBPEMEHHOW HAYyYHOW KapTUHE MHpPA, POJIb (PU3NUYECKON Teopun
B (OpPMHUpPOBAaHUM TMPEACTABICHUA O (U3NYECKOW KapTHMHE MHUPA, MECTO
(u3nuecKol KapTUHBI MUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3ydenue kypca gusnku 0a30Boro ypoBHs B 11 kjacce ocymiecTBISIETCS C
Y4ETOM COIEPIKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MaTEMAaTHKH,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimusi, CBA3aHHBIE C M3yYEHUEM METOJOB HAy4YHOI'O
NO3HAHUS: SIBICHUE, HAy4dHbId (akT, runores3a, (u3nyUecKkas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pEUIEHWE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJIECTBO, BEKTOPBI M MX IPOCKLIMH HAa OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB,
IPOU3BO/AHBIE AJIEMEHTAPHbIX (YHKLIMHA, NpPU3HAKM TOJ00US TPEYroJbHUKOB,
OIpeieIeHHE MIOUIaIN IIIOCKUX PUryp u o0bEMa Ted.

buonoeus: snekTpuueckue SBICHUS B KUBOW MpUpoOAE, KosieOaTenbHbIE
JIBUKEHUS B )KUBOWU IPUPOJIEC, ONITUYECKUE SIBIICHUS B KUBOW IPUPOJE, AEHUCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl O0pa30BaHUsl KPUCTALIMUYECKONM pPEIIETKH, CIEKTPalIbHbBIN
aHaIM3.



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

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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA 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 PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YNIbTaThl OCBOEHUS yd4eOHOTO npeameTa «Du3nKa» JOIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEH TO3MITUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAULIIMOHHBIM I[EHHOCTSIM POCCHUHCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITAa W OMbITA JECSITEILHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAIPaBICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH IPAKIAHCKOMN MO3UIIUUA 00YYaIOMIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOIr0 00IIEeCTBa;

MPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JN€EMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKTAHCKOTO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00Pa30BaTEIIbHON OpraHU3allnu;

YMEHHE B3aUMOJIECTBOBATH C COMAIbBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NATPUOTHUYECKOT 0 BOCTIUTAHMSA:

chOpMUPOBAHHOCTh POCCHMCKOU rPaXJaHCKOU HUJIEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1ACTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OLIEHHUBAaTh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTHU, B TOM YHCIIE B
NESITEIIbHOCTUA YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYMBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOIO TBOPUYECTBA,
npuCyIiero Gu3nIecKoi HayKe;



S) TPyA0BOr0 BOCIIUTAHMS:

WHTEpPEC K pa3IMdHbIM cdepaM MpoPecCHOHAIBHON ACATEIBHOCTH, B TOM
YUCJIEe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHUE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

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

6) ’K0JIOrH4eCcKOro BOCIUTAHHS

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKONW KYJIBTYPhl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

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

pacuIupeHrue OmbITa JEATEIHHOCTH HKOJOTUYECKOW HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3HUKE;

7) IEeHHOCTH HAYYHOT' 0 TIO3HAHMSI:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GUZNIECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeIhHOCTH, TOTOBHOCTH B IIpOliecce
M3ydeHus:  (U3UKH  OCYHIECTBIATH  MPOCKTHYHD H  HCCIEIOBATEIHCKYIO
JeSITENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

IMo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCcTBUSA
ba3oBble Joruyeckue AeMcTBUA:
CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAeNATh LETU JAESITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTYIKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTHBOPEYUST B  pacCMaTpUBAEMBIX
(bu3MUECKUX SABICHUAX;
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B IEATCILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JI€ITETbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSX  pealbHOrO,
BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciiegoBareIbCKue 1eCTBUS:
BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBHIMH TOHITHUSIMU W METOIAMH
(du3nyecKoil HayKu;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENbCKON M MPOECKTHOMN J1eSITETbHOCTH
B 00J1aCTH (DU3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOUCKY
METOJIOB pEIlIECHUs 3aJau (PU3NYECKOrO COACpPKAHUS, MPUMEHEHHIO DPa3IUYHbIX
METO/IOB TTO3HAHUS;

BJIAJI€Th BHJIAMU JIEATEIBHOCTH II0 TOJYYEHHUIO HOBOI'O 3HAHUS, €ro
UHTEPIPETAliU, MPEeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYyalUsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJIATh IPUUUHHO-CIICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ pElIeHWs, HAXOAWTh apryMEHTHI i1 J0Ka3aTelbhCTBa
CBOUX YTBEp)KJICHUH, 337aBaTh MapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAJIM3MPOBATh IIOJIYYEHHbIE B XOJAE pEIIeHMs] 3a7auyd pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (OpMyIupoBaTh COOCTBEHHbIE 3aJaul B 00pa30BaTEIIbHOM
JESITeIbHOCTH, B TOM YHCIIE TIPU U3YYEeHUU PU3HKH;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKE B MPAKTHUUECKYIO O0JacTh
KHU3HEACSITETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

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

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

Pabora ¢ undopmanmeii:

BJIaJIeTh HABBIKAMH TONydeHUs HHPOpMAHH (HU3HMUECKOTO COACPNKAHUS U3
UCTOYHHKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, AaHaJu3,
CHUCTEMAaTH3allI0 M WHTEPIPETali0o MHPOPMAIUU PAa3IMYHBIX BHIOB U (opm
MPEICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh  CPEICTBA  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX
3aJa4 € COOJIIOJICHUEM TpeOOBAHUN HPrOHOMHUKH, TEXHUKU O€30IacHOCTH,
TUTHUEHBI, pecypcocOepeXeHHs, TMPaBOBBIX H  ATHYECKUX HOPM, HOPM
UH(OPMAIIMOHHON 6€30MaCHOCTH;

CO3[1aBaTh TEKCThl (DU3MUECKOTO COACpPKAHMUSI B pa3IMYHBIX (opmaTax c
y4€TOM Ha3zHA4YCHUS UH(POPMAIMH U 1[EIeBOI ayIuTOPUH, BEIOUpasi ONTUMAIbHYIO
(dopmy npeacTaBICHUS U BU3yaIU3aliy.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eCTBUSA:
OCYIIECTBJIATh OOIEHHME Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEeSITENbHOCTH;



pacmo3HaBaTh MPEANOCHUIKA  KOH(GIMKTHBIX CHUTyallMd W CMsT4YaTrh
KOH(DJIUKTBI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK) TOUYKY 3PEHUs C HMCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W HWCHOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOM W WHIWBUYAJIbHON
paboTHI;

BBHIOMpaTh TEMAaTHUKy U METOJbl COBMECTHBIX ACHCTBUM C y4d&€TOM OOIIMX
VHTEPECOB U BO3MOKHOCTEN KAXKAO0r0 YiIeHa KOJUICKTHBA,;

MPUHUMATh €M  COBMECTHOW  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUS MO €€ JOCTHXKECHHUIO: COCTaBJISITh IUIAH JICMCTBUU,
pacnpeiesiTh POJu ¢ y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3YJIbTAThl
COBMECTHOM paboTHhI;

OLICHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYAaCTHHMKA KOMAHAbl B
001N pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TIPOEKTHI, OIEHUBAaTh HJAEU C IO3WIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETHMYECKOE TIOBEACHHUE B Pa3JIUYHBIX
CUTYaIUsX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepcaibHbIe y4eOHbIC 1eHCTBUSA
Camoopranmzanmsi:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBbHYIO JAESITEIbHOCTh B 00JAacTH
GU3MKM W acCTPOHOMHH, BBISBIATH NPOOJEMBbl, CTaBUTb U (OPMYIHPOBATH
COOCTBEHHBIE 3aJ]a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHUS PACUETHBIX M KayeCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS MPAKTUYECKON pabOThl C YYETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

pacuIupATh paMK{ y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JieNlaTh  OCO3HAHHBIM BbIOOp, apryMeHTHpoBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh PUOOPETEHHBII OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHHUIO 3PYIMLHAH B 00JacTH
(bU3UKH, MOCTOSIHHO MOBBIIIAThL CBOM 00Pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTpPO/Ib, 3MOLMOHANbHBIM HHTE/JIEKT:

JIaBaTh OLEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTUBHI B NEATEIbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJIETh ~ HABbIKAaMM  TO3HABAaTEIbHOM  pe(ieKcuu Kak  OCO3HaHHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3YyIbTaTOB U
OCHOBaHU;



HCIIOJIb30BaTh MPUEMBI peIIeKCHH IS OIIEHKH CUTYalluH, BHIOOpAa BEPHOTO
peIICHNUS,

YMETh OIICHUBAaTh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHUXCHHUIO;

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TpPU aHAJIU3€ pPe3yJIbTaTOB
NEeSATENBHOCTH;

MPUHUMATh Ce0s, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,

MpPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPe3yJIbTaTOB
NESATENBHOCTH;

MpU3HABATh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mporecce AOCTHM)KEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOTPAMMBI
no ¢u3MKe IS YPOBHS CpeaHEro oOIero o0pa3oBaHUs Yy OOYYaroIIUXCs
COBEPIIECHCTBYETCS HYMOITMOHAJIbHBIN WHTEJUIEKT, MIPEAOIaraloIIunA
c(hOpPMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CITIOCOOHOCTh TTIOHUMATh CBOE IMOIMOHAIHHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHON SMOITMOHATBHON cepsl,
OBITH YBEPEHHBIM B ce0e€;

CaMOpETYJUPOBAHMS, BKJIIOYAIONIET0 CAaMOKOHTPOJb, YMEHHE TNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBAThCI K
AMOITMOHAIILHBIM U3MEHEHHSAM U TIPOSIBIISITE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO e U
yCIexy, ONTHUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh AYMOITMOHAILHOE COCTOSIHHE
JIPYTHX, YYUTBIBATH €ro TPH OCYIISCTBJICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEIKUBAHUIO;

COITMATBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHSI
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH HHTEPEC U pa3periaTh KOHMIUKTHL.

HPEAMETHBIE PE3YJIBTATHBI

K koHmy ob0yuenuss B 10 kjacce mpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTHHbI MUpPa, B PAa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKON JIESITEIbHOCTH JIFOJEH;

VUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEPIHAIbHAsI CUCTEMA OTCUYETA, a0COJIIOTHO TBEPIIOE TENO,
WJICATIbHBIN Ta3, MOJIEJIA CTPOCHUS T'a30B, KUAKOCTEW W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUECKUH 3apsijl MPU pelieHnn (PU3NIeCcKux 3ajad;



pacmno3HaBaTh (pU3UYECKUE SBJICHUS (IIPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKHA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJIUHENHOE
JBIKEHUE, CBOOOJHOE TAJECHUE TeJ, JBWKEHUE [0 OKPYXKHOCTH, HWHEPIUS,
B3auMoJieicTBUE Tell, nuddy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TEJI, UBMEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIaXKACHUH ), TEIIOBOE
paBHOBECHE, MCMApEeHUe, KOHJCHCAIWs, IUIABJICHUE, KPUCTAIIA3ALNS, KUIICHUE,
BJIQ)KHOCTh BO3/1yXa, MOBBIIICHUE AABJIECHUS T'a3a MPU €r0 HAarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSHUS Ta3a B  H30MPOIIECCaAX,
3JIEKTPU3aLMs TEJl, B3aUMOAECHCTBUE 3aPsJIOB;

ONKCHIBATh MEXAHWYECKOE ABUKEHHUE, UCIHOJIb3YS (DU3NUYECKUE BEIIMYUHBI:
KOOpJIMHATA, MYyTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Ccuia,
UMIYJIbC TEJNla, KUHETUYECKash SHEPrus, MOTECHIUAIbHAS YHEPrusi, MexaHu4yeckas
paboTa, MexaHWuyecKas MOIIHOCTh; MPU ONUCAHWUU TMPABWIBHO TPAKTOBATh
(bu3HUeCcKril CMBICT WCIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHUS M CIWHHUIIBI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIUYUHY C JAPYTUMHU
BEJIMYMHAMMU;

OMUCHIBATh HW3YUYECHHBIC TEIJIOBBIE CBOMCTBA TEJI W TEIJIOBBIC SIBICHHUS,
UCTIONB3Yysd (pU3UYECKHE BEIUYMHBL: JaBJICHHUE Ta3a, TeMIeparypa, CpeaHss
KMHETHYECKAsT DHEPrus XaOTUUYECKOTO JBHXKEHUSI MOJIEKYJ, CPEAHEKBaIpaTUUHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI JHEprusi, pabora rasa,
KO3(DPUIIMEHT TMOJE3HOro JEWCTBUS TEIJIOBOTO JBUTATENsl; MPU OMUCAHUU
NpPaBUJIBLHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEIUYUH, UX
0003HAYEHUSI W EIUHUIIBI, HaXOAUTh (OPMYNBI, CBSA3BIBAIONIME JAHHYIO
(bU3MYECKYIO0 BEIMUMHY C IPYTUMU BETUUHUHAM;

OMMCHIBATh U3YUEHHBIC JIEKTPUUECKHUE CBOKMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTONB3Ys (PU3MUYECKHE BEIMUMHBL: AJIEKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE MOJIE, HANPSKEHHOCTD IMOJISI, TOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
MpY  OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHUS U E€IUHUIIbI; YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINE
TaHHYIO0 (PU3NYECKYIO BEIMYMHY C IPYTUMHU BETUIUHAMU;

aHAIU3UPOBATh (PU3NYECKHUE TMPOIIECCHl U SBIICHUSA, UCIONb3yd (U3UUECKHE
3aKOHBI U MPUHIUIBL 3aKOH BceMUpHOro tarorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPaHCHHUSI MEXaHMYECKOW DJHEPruM, 3aKOH COXPAHEHUsS HMITYJIbCa,
OPUHLHUI CYNEPIO3UIIMU CHJI, MPUHIUIT PABHOIPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW HEPIUMU TEIJIOBOIO JIBUKEHHS MOJIEKYII C
a0COIOTHOM TeMIlepaTypoil, MEePBIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHHUS
3JIEKTPUYECKOrO 3apsAna, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO



(GbOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIIOBHUS (TPaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHLMUIBI JCHCTBUS MAIllMH, TpUOOpPOB U
TEXHUYECKUX YCTPOWCTB; pa3Nuyarh YCIOBHS UX O€30MacHOrO MCIOJIh30BAaHUS B
MMOBCEJHEBHOM KU3HU;

BBITIOJTHATH JKCIIEPUMEHTHI 110 HCCIICIOBAHUI0 (DU3MYECKUX SBICHUH W
IIPOIIECCOB C MCIOJB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HW3MEPEHUU, TMPH ITOM
dbopMmynupoBaTh TpoOJemMy/3aady W THIOTE3y Y4YEOHOrO OSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIIOKCHHOTO O00OpYJIOBaHUS, IMPOBOIUTH OMBIT H
(dbopMynHpOBaTH BEIBOBL;

OCYIIECTBJIATh MPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpAaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHHS M MCHOJIb30BATh W3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN H3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTHM  MEXIY  (PU3MYECKUMHM  BEIMYMHAMHU  C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHHUH, MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY,
buKkcUpoBaTh PE3yJbTATHl TOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYHUH B
BUJIe TAaOJIUIl U TpadUKOB, JIeJaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBmiia 0E30MacHOr0 TPyAa MPU MPOBEACHUU HCCICIOBaHUN B
pamMKax y4eOHOro HSKCIEePUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON W MPOEKTHOU
JESITETLHOCTA C HCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opyI0BaHHUS;

pelmarh pacy€THbIE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3Ys (PU3NIECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aauH
BBIOMpATh (DU3MYECKYIO MOJIENb, BBIICIATh (PU3UYECKHE BETUYUHBI B (POPMYIIBI,
HEOOXOMUMBIE I €€ pelIeHUs, TMPOBOAWTH PacUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3UUECKON BETMIUHBI,

pelaTh Ka4YeCTBEHHBIE 33J]Ja4M: BHICTPAUBATh JJOTMYECKH HEMPOTHUBOPEUNBYIO
LENOYKY PacCYKICHHM ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
busnueckue SBICHMUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHMH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJOTUH JJI TIOUCKA, CTPYKTYPHPOBAHUSI, HHTEPIPETAITUN
U TIpe/ICTaBlIeHUs] Y4eOHON M Hay4yHO-TIOMYJISIPHOW MUH(OPMAIUMU, TMOTYyYCHHON U3
Pa3IMYHBIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOJydaeMyto HH(opMaIuio;

MIPUBOIUTH TIPUMEPHI BKJIaJa POCCUUCKHUX U 3apyOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIEr0O MHUpPA, B pPa3BUTHE
TEXHUKHW W TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
JUTsE o0ecrieueHusi 0€30MacHOCTH MPU OOpaIeHUH ¢ MPUOOpPaAMU U TEXHUYECKUMU



YCTPOUCTBaMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJCHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyIIe C BBHIIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBATh pabOoTy TPYMIbI, palMOHAIBHO paclpeessiTh OOS3aHHOCTU W
IJIAaHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIAJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi POOIEMEI.

K xonmy obyudenuss B 11 kjiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
yYpOBHE JOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHHBI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKOM AEATEIbHOCTU JIIOJIEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nuecKor KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYEHHBIX (U3MUECKUX MOJIETICH:
TOYEUHBIA AIEKTPUUYECKUN 3apsijl, JTyd CBETA, TOUEUHBIM UCTOYHUK CBETA, S/ICpHA
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO SApa MpH PEIICHUH (PU3NIECKUX
3a/ay;

pacrno3HaBaTh (pu3MYecKue ABJICHUS (MPOIECChl) U OOBACHATH UX HAa OCHOBE
3aKOHOB 2JICKTPOJIMHAMUKHU M KBAHTOBOM (DM3UKHU: JIEKTpUUECKas TPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHUCTBUs TOKA, B3aUMOJICHCTBUE
MAarHUTOB, JJICKTPOMAarHUTHas WHAYKIUA, JCWCTBUE€ MACHUTHOIO TIOJNS Ha
IIPOBOJIHUK C TOKOM U JIBIDKYIIMMCS 3apsll, JEKTPOMArHUTHBIE KOJEOAHHS U
BOJIHBI, TPSMOJIMHEMHOE PACHPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHtepdepeHus, auPpakius U MOJIIpU3alMs  CBeTa, JUCIEPCUsS  CBETa,
dotornexkrpuaeckuii 3pdekT (Ppororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBESHUE
JMHENYATOro CHEKTpa aromMa BOAOPOJA, €CTECTBEHHAas MW HMCKYCCTBEHHAas
PaarOaKTUBHOCTb;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BellecTBa (BJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), HMCHONB3YAd (HU3UYECKUE BEIMYWHBIL:
AIEKTPUYECKUIN 3apsifl, CHJIa TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, DIEKTPUUECKOE
COMPOTHUBIICHUE, Pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJABIKYIAs CHia, padoTa TOKa,
WHIYKUIWAST MAarHUTHOTO Toyisl, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KAaTYIIKHA, JHEPrusl JJIEKTPUYECKOrO0 M MArHUTHOIO IIOJIEW, IMEPUOJ M 4YacToTa
KoJicOaHUW B KoJeOaTelbHOM KOHType, 3aps]l U Cujla TOKa B IIpollecce
TapMOHUYECKUX JJIGKTPOMArHUTHBIX KojeOaHuil, (QOKYyCHOE pacCTOSHHE W
ONTUYECKAs] CHWJIa JIMH3bI, MIPU ONHCAHUW MPABUJIBHO TPAKTOBATh (PU3MUECKU
CMBICIT HCIIOJIb3YeMbIX BEIUYMH, MX OOO3HAYCHUS W EIUHUIIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYHHY C JIPYTUMH
BEJIUYNHAMU;



ONMUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOJIb3Ys
bu3MYeCKre BEIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPTus U UMIYJIbC (POTOHA, EPHOJ] MOTypacnaga, SHEPTUsl CBI3U
aTOMHBIX SZIEp, NpPU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (PUIUUYECKHUI CMBICTT
UCIIOJIb3YEeMbIX BEJIMYUH, MX OOO3HAYEHUS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSA3BIBAIONIME JIAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYHUHAMH,
BBIYHUCIISITh 3HaUeHUE (PU3NUECKOU BEJIMUUHBI,

aHATM3UPOBATH (PU3UYECKUE TPOIIECCHl U SIBJICHUS, WCIONb3Yysd (PU3NUYECKHE
3aKOHBI ¥ MIPUHIUINBL: 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapajlieIbHOrO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHna, 3aKkOH 3JIEKTPOMArHUTHOM
WHYKIMH, 3aKOH MPSAMOJMHEHHOTIO pacpOCTPaHEHUsI CBETA, 3aKOHbI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, ypaBHeHHE OHHINTelHa i doTtodddekTa,
3aKOH COXPAHEHUSI SPHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHUs MacCOBOI0 YMCIA, MOCTyJlarhl bopa,
3aKOH PaJIMOaKTUBHOTO paciiazia, Mpy 3TOM Pa3In4yaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOe BBIpaXKEHHWE M YyCJIOBHS (TpaHUIlbl, 00JacTH)
PUMEHUMOCTH;

OTIpEeIEIATh HAIIPaBICHUE BEKTOpAa UHAYKIIMA MAarHUTHOIO MOJIsl TPOBOJHUKA
C TOKOM, cujibl Amriepa u cuibl JlopeHia;

CTPOUTH M OIKCHIBaTh HU300paKEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO MCCIECIOBAHUIO (DU3NYECKUX SIBJICHUU U
MPOLIECCOB C UCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHHUM: MPU ATOM
dbopMmynupoBaTh TpoOJemMy/3agady W THIOTE3y YYEOHOrOo DKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYJOBaHUsI, IMPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BEIBOMBI;

OCYIIECTBIIATh MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (PU3NUECKUX BEIMYMH, TPU
3TOM BBIOMpAaTh ONTHUMAJLHBIA CIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKH ITOIPEMIHOCTEN N3MEPEHNM;

HCCIEAOBaTh 3aBUCHUMOCTH  (DU3WYECKUX BEJIMYUH C HCIOJIh30BaHUEM
MPSAMBIX HM3MEPEHHM: TPH O3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pE3yNbTAThl MOTYYEHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYUH B BUJIC TAOIHI] U
rpauKoB, 1e7aTh BRIBOJIBI IO pe3yJIbTaTaM MCCIEI0BaHMUS;

coOJII0/1aTh MpaBwiia 0E30MacHOr0 TPyAa MPU MPOBEACHUU HCCICIOBaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Yy4eOHO-MCCIIEOBATEIbCKON W MPOCKTHOU
NESATeTbHOCTH C UCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB U J1TAOOPATOPHOTO
000pyI0BaHHUS;

pemarh pacy€THbIC 3aJayd C SBHO 3aJaHHONW (U3MYECKOW MOJENbIO,
UCIIONB3YS (PU3MUECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3a/1auu



BBIOMpATh (PU3HUECKYI0 MOJENb, BBIACIATh (U3UUYECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOUMbIE NIl €€ PEelIeHUs, TPOBOAUTh PacdyE€Thl M OLIEHUBATh PEaTbHOCTH
HOJYyYEHHOTO 3HaUeHUs (PU3NUYECKOMN BETUUHHBI;

pelaTh KAYeCTBEHHBIE 33JJa4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LENOYKY PacCYXICHHI C ONOpOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHbBIE
MH(GOPMAIIMOHHbBIE TEXHOJOTUU ISl TTOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TIpe/CcTaBleHusl y4eOHON M HAay4yHO-NOMYJISIPHOM MH(POPMALMHU, MMOTYYSHHON U3
Pa3IUYHBIX KICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYyIaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MNPUHLMNBI JEHCTBUS MAallWH, HPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh YCIOBUS MX O€30MaCHOrO HCIOJIb30BAHUS B ITOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOLWIErO0 MUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOIUH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUSA MO (PU3UKE B IMOBCEIHEBHON KU3HU
Ul obecneueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSl U COOJIIOJEHUSI HOPM 3KOJIOIMUECKOI0
MIOBEJICHUS B OKPYXKAIOIIEH CPENE;

paboTath B TIpyNNe C BBIMNOJIHEHUEM pPA3JIMYHBIX COIMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy TpYMIbl, PAIMOHATBHO pACIpeAeNsITh OO0S3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OIEHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELUICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

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 @du3nka ¥ METOAbI HAYYHOI'O MO3HAHUS 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 MOBTOPEHHUE 4 bubmmorexa HOK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbBIE
o T /| BbI
J:;H Tema ypoxa Beero Konrtpoasbnbie | IlpakTudeckue i[:y'?ennﬂ :)lﬁg)a[;zna:enbnble
padoThI padoThI pecypent
®u3nka — HayKa O MPUPOJIE.
1 Hayunbie MCT(}),,HBI nofHapHI/Iﬂ 1 bubmioreia LIOK
https://m.edsoo.ru/ff0c32e2

OKpY’KaroIlero Mupa

Pouib u MecTo Qpu3uku B

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

3 OTHOCUTEJIBHOCTh MEXaHUUECKOTO | bubmoteka IJOK
nBwkenus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpSIMOIMHENHOE | bubmmorexa [IOK
IOBWXKEHHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSMOIMHEUHOE | bubmmorexa LIOK
JBUXKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHOE nazicHue. Y CKOpeHHue | bubmoteka [JOK
CBOOOHOTO TAJCHHS https://m.edsoo.ru/ff0c39¢cc
KpuBonunHeiiHoe 1BHKEHHE.

7 JIBH>KeHUE MaTEepUallbHON TOYKH 110 1 bubmioreia LTOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH [ ammies. 1 bubmmorexa [IOK




NuepuuaibHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [TpuHiun

9 cynepno3uuuu cui. Bropou 3akoH bromiorexa LIOK
y https://m.edsoo.ru/ffOc3be8
Hprorona ay1st MaTepruaibHOW TOYKH

10 Tperun 3akoH HeroToHA U151 bubmmoteka LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BCeMUpHOro TaroreHus. Cuina

11 TsKkecTd. [lepBast kocMuueckas bubmorexa [OK

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

2 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmuotexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpeuns. Kospdunuenr tpenus.

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

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTU UJU Tra3e
[TocTtynarenbHO€ 1 BpamaTeabHOE

14 JIBIDKEHUE a0 COJIIOTHO TBEPOTO TeEla. bu6mmoreka [JOK
MowmenT cuibl. [1ne4o cuiel. Y crnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOro Tena
Nmnynsc MaTepuanbHON TOYKH,

15 CHUCTEMbI MaTEpUATbHBIX TOYEK. bubmuotexa [JOK
Nmnynbsc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
Pa6oTta 1 MOIIHOCTb CUJIBI.

16 Kunernueckas 3Heprus MaTepuaibHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUY €CKOW dHEPTUU

17 [TorennuanbHast 3HEPrUs. bubmioreka [IOK




[ToTennmanbpHas JHEPTUs yIpyro
nepOpMUPOBAHHOH MPYKUHBI.
[TorentmanbHas SHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ffOc461a

18

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

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»

20

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

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

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

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

22

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

23

Macca monekyn. KonnuectBo
Bemiectna. [locrosiHHas ABoraapo

24

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




Henscus

HUneanvubiii ras3 B MKT. OcHoBHOE

bu6moreka [JOK

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

26 Cpe/lHEN KMHETUYECKON SHEeprumn bu6mmoreka [JOK
JIBUKECHUS MOJICKYJI. Y paBHEHUE https:/m.edsoo.ru/ff0c511e
Menneneesa-Knaneitpona

27 3akon JlanpToHA. I"a30BBIE 3aKOHBI
JlaboparopHas pabora

)3 «HMccnenoBanre 3aBUCUMOCTH MEXKY
rapaMeTpaMH COCTOSIHUS
pa3peKEeHHOr 0 ra3a»

29 N3onporecchl B Ui€aTbHOM ra3e U ux bu6mmoreka [JOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI 1

30 cnocoOsI e€ n3meHenus. Komuuectro bubmotexa [JOK
TEMJIOTHI ¥ paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OTHOATOMHOI' O UJ€AILHOTO
rasa

31 Buasl Termonepenauun bubmorexa LHOK

https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEINIOEMKOCTD BEILIECTBA.
32 KoanuectBo TennoTs! npu bu6mmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
tenyomnepenavye. AnuadaTHbIN Mporecc

33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €T0 bubmmorexa [IOK
[IPUMEHEHHUE K U30IIpoLeEccam https://m.edsoo.ru/ffOcSefc

34 HeobpatuMocTs mporieccoB B bubmotexa [JOK




npupone. Bropoii 3akon
TCPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun aevicteus u KITJ[ Ternnooii

bu6moreka [JOK

33 MAaIlIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KI1J{

37 DKonoruueckue npodaeMbl
TENJI0IHEPT ETHKU

13 O6o0maromuii ypok «MouiekymnsipHas bubmuotexa [JOK
¢u3nka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponwshas pabota no reme

bu6mmnoreka [JOK
39 «Monexynspnas ¢usnka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»

40 [TapooOpa3oBaHue U KOH/I€HCALIUS. bubmuorexa IIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS

41 BJIAJKHOCTb BO3yXa. HachimeHHbIi bubmmorera [IOK

Ay, HACHT https://m.edsoo.n/ff0c64d8
nap
Tsépnoe Teno. Kpucranamueckue u

47 amopdHbIie Tena JKunkue KpucTasuibl. bubmotexa [JOK
CoBpeMeHHbIE MaTEepUAJIbL. https://m.edsoo.ru/ff0c65f0
AHU3O0TpOMHS CBOMCTB KPUCTAJLIOB.

[1naBneHue u KpUCTAILIIU3ALIMS.
bubmioreka [IOK
43 VenpHasg TEILUIOTA IIJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOmumanust
b K

44 VYpaBHeHME TEIIOBOrO Oananca nommorexa 1O

https://m.edsoo.ru/ff0c6820

45 DneKkTpu3anus Tei. IIEeKTPUY€CKUH bubmoteka IJOK

3apsn. [IBa BU1a 31EeKTpUYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOAHUKY, TUBIIEKTPUKHU U

46 o OBO, 3aKOH coxpaHe brbmioreia IOK
o BOJHUKHU. 3aKOH COXPaHCHHUS
YHpOBOA p https://m.edsoo.ru/ff0c6bec
ANEKTPUYECKOr0 3apsia
B3aumonencTBue 3apsaaoB. 3aKOH
47 Kyinona. TodeuHbId 37IEKTPUYECKUN brbmorexa OK
4 ' P https://m.edsoo.ru/ffO0c6ced
3apsi
Hanpsik€HHOCTD 31€KTPUYECKOTO
48 nonst. [TpuHOMn cyneprno3unuu bubmmorexa [IOK
BJIEKTPUYECKUX ToJier. JInHum https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
PaGoTa cuit anekTpocTaTHYeCcKoro
bu6mmoreka [JOK
49 nosist. [Torennuan. Pasnocts
https://m.edsoo.ru/ff0c6£00
MOTEHIHAJIOB
[IpoBOHUKY U TUATIEKTPUKU B
50 3JIpeKT OCTaTHUYECKOM HOI:J)IC bubmmorexa [IOK
P ! https://m.edsoo.nu/ff0c7018
Jnanextpruyueckasl MpOHULIAEMOCTh
bu6mmoreka [JOK
51 Onexkrpoémkocts. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTD MJIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCAaTOpa. DHEPrus 3apspKeHHOT o
https://m.edsoo.ru/ff0c72c0
KOHJIEHcaTopa
53 JlabopaTopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"
[TpuHUMD AEHCTBUS U IPUMEHEHU €
54 KOHJICHCAaTOPOB, KOIUPOBAJILHOI'O

amnmapara, CTpyHHOro mpHHTEpa.
DnexTpocTaTuyeckas 3aluTa.




3azemiieHuE 3JIEKTPOIIpuOOpoB

55

DNEeKTPUUYECKUH TOK, YCIOBUS €ro
cymiectBoBaHuA. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotusinenune. 3akon Oma st
ydacTKa [enu

56

ITocnenoBarenbHOE, MapaiesIbHOE,
CMEIIaHHOE COeINHEHUE
poBOAHUKOB. JIabopaTopHas paboTta
«M3y4eHne cMEeIaHHOTr O COEAMHEHUS
pPE3UCTOPOB»

bubmioreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOITHOCTP 3JIEKTPUYECKOTO
ToKa. 3akoH J>koymsa-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1715 TOJTHOMU (3aMKHYTOM)
anekTprueckon nenu. Koporkoe
3ambikanue. JlabopatopHas paborta
«M13mepenne J/]C ncrounuka Toka u
ero BHYTPEHHET 0 COMPOTHUBIICHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS MTPOBOAUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTh
COIPOTUBJIEHUS METAJIIOB OT
TemnepaTypbl. CBepXIIpOBOAUMOCTh

60

DIIEKTPUYECKUH TOK B BaKyyMe.
CBoHCTBa JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOIHUKH, KX COOCTBEHHAS U
npuMecHasi IpoBoauMocTh. CBOKWCTBa
p—n-nepexona. [loaynpoBOAHUKOBBIE
npuOopbI

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae




DIIEKTPUYECKUH TOK B paCTBOPAX U

2 pacriaBax 3JIeKTPOJIUTOB. | bubmotexa [JOK
DIEeKTPOTUTUYECKAS U CCOITUAITHS. https://m.edsoo.ru/ffOc82ba
DNeKTpoIu3
DNEeKTPUYECKUHU TOK B razax.

63 CamocTosITENbHBIN U : bubmotexa [JOK
HECaMOCTOATENbHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
IImazma
DnexTpuyeckue npudopsl u

64 YCTPOMCTBA U UX IPAKTHYECKOE | bubmmoreka LIOK
npumeHenue. IIpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3zomacHOCTH

65 O06o0mmarmui ypok | bubmoteka [JOK
«DNEKTPOJMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponeHas pabota o teme

66 «Qnektpocratuka. [TocTosHHBIIM | bubmotexa [JOK
EeKTpUYEeCcKui TOK. TOkH B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX CPeAax»

67 PezepBHblii ypok. KoHTponbHas : bubmmoteka LIOK
pabota o Teme "DiekTpoarHaAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O000maommii ypok | bubmmorexa LIOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




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 BHYTpeHHEeE oTpaxeHue. [IpenensHbin 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

CaomcTBa anb(a-, 6eta-, raMmma-
u3ilydeHus. 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 sueprun ComHIa 1 3BE31




57

3BE3IBI, X OCHOBHEBIC
XapaKTePUCTUKH. 3BE3/bI IITABHOU
nocJyieoBaTeabHOCTH. BHYyTpeHHee
crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTaBICHUS O TPOUCXOKICHUH 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

Hepemennsie mpobieMbl aCTpPOHOMUU

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
(GU3UKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOW KapTHHE MHpa

64

O6o6maromuit ypok. Ponb
¢bu3nueckoii Teopun B HOPMHUPOBAHUU
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 DJIeMEHThI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d 1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME







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

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

MHTEPHET
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