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MNOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHsS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOXKEHHM M TpeOOBaHUM K pe3yJbTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpamMmebl, npeacTaBieHHbXx B OI'OC
COO, a Takxke ¢ yud€roMm enepaibHOW paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIEMIIMK TpernojiaBanusi yuyeOoHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHMU3aIuaX Poccutickon Denepanun, peAN3YIOIINX OCHOBHBIE
00pa3oBaTeIbHbIEC TPOTPAMMBI.

Copnepxanue mporpamMmbl MO (U3MKE HampaBlieHO Ha GOpPMHPOBaHUE
€CTECTBEHHO-HAYUYHOUW KapTUHBI MHpa oOyuarmmxcs 10-12 kmaccoB mpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESTEILHOCTHOTO
noaxonaa. I[lporpamma mo ¢usuke coorBerctByer TpeboBanmsim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJbTaTam
oOy4eHHs, a TaKXe YYUTHIBAET HEOOXOAMMOCTh peaU3aIlUU MEKIPEIMETHBIX
cBsi3ell (PUBMKM C ©CTeCTBEHHO-HAy4YHBIMH Y4Ye€OHBIMHU TMpeaMeramMu. B Hei
ONPENENSIOTCA OCHOBHBIE LI€JIM M3y4YeHUsl (DU3UKH HAa YPOBHE CPEJHEr0o OOILEro
oOpa3oBaHus, TUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DM3UKU: JIMYHOCTHBIE,
MeTarnpeIMeTHbIC, MPeIMETHBIC (Ha 0A30BOM yPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

e IJTAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3yJIbTAThI 110 TOJIaM O0y4YEeHUS;

e cofiepkanue yaeOHoro npeamMera «Dusmkay 1mo rogam o0ydeHuUs.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX NPUPOJbI, BBICTyIAs B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHUM 00 okpyxkaromieM mupe. [1IkonbHbIN Kype PU3NKK — CUCTEMOOOpa3youii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (U3HUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
buszmdeckoir reorpadueir u acrpoHomued. Vcmosib3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3MUECKUX 3HAHUW  OMNpENeNaeT XapakTep U  pPa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHA B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIYYEHHUS] HOBBIX MAaTEPHAlOB C 33a/JIaHHBIMU CBOMCTBAMHM WU JPYTHUX.
N3yuenne ¢u3nMKu BHOCHUT OCHOBHOM BKJaJ B (OPMUPOBAHHUE E€CTECTBEHHO-
HAy4YHOW KapTHHBI MUpa 0O0ydarmmxcs, B (HOpMUpPOBAHHE YMEHUN MPUMEHSTH
HayYHBIN METOJ1 MO3HAHUS MPU BBHIMOJIHEHUH UMU YUE€OHBIX UCCIICIOBAHUI.

B ocHoBy Kkypca ¢usukm sl YpOBHS CpEIHEro oO0IIero oOpa3oBaHUs
MOJIOKEH pAI HUJEH, KOTOpPblE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOEHHUSI.



Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH
3aBepUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3ienoB (U3MKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoea cenepanuzayuu. B cooTBETCTBUM C HEW MaTepuan Kypca (GU3UKU
o0beMHEH BOKPYr (Qu3nyeckux Teopud. Beaymum B Kypce sBIsSeTcCs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peanuzanusi npennosaracT MCHOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMaa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUSA
¢u3uku ¢ pa3BuTHeM OOIIECTBAa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTMYECKUMHU IPOOIeMaMu.

Hoea npuknaonoin mnanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C HIIUPOKUM KPYIOM TEXHUYECKHX U TEXHOJIOTHYECKUX MPHIOKEHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoea Ixonocuzayuu peanusyercs IMOCPEACTBOM BBEIAECHUS DIIEMEHTOB
COJlep)KaHMs, TMOCBSAIIEHHBIX SKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takxke 0OCYXIEHUS
npo06sieM paluoHAIBHOTO TPUPOAOTIOIB30BAHUS U YKOJIOIMUECKOM O€30aCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (U3MKM Ha YPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (pu3mdeckue Teopuu (HopMupoBaHHE TPEACTABICHUNA O
CTPYKTYype MOCTpoeHusi GU3NYECKO Teopuu, poiu (GpyHAaMEHTaIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpUM, JUIsl ONHUCAHMUS ECTECTBEHHO-HAYYHBIX SBJICHUM WU
MIPOIIECCOB).

CucTeMHO-JesTeIbHOCTHBIN MOAX0 B Kypce (U3UKH peanu3yercs Ipexie
BCEro 3a CUET OpraHu3alliyd IKCIEPUMEHTATBHOU ACSTEIBHOCTH O0YYarOIIMXCA.
Jis  6a3oBoro ypoBHS Kypca GU3HMKA — 3TO HCIONb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMmme mno (gpusnke oO0beAMHEHBI B OOIIMN CIUCOK YYEHUUYECKHUX
MpaKkTUYeCKux paboT. BrimeneHue B ykazaHHOM TepedHe J1abOopaTOpHBIX padoT,
OPOBOJUMBIX JUJIE KOHTPOJS M  OIEHKH, OCYIIECTBISETCS y4YaCTHUKAMU
0o0pa3oBaTeIBLHOIO TMpollecca UCXOMAsl U3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
OocHalleHus kabuHera @u3uku. Ilpu »>TOM oOOecneunBaeTCss OBIAJIEHUE
0Oy4JarolMMHUCS YMEHUSIMU HPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIIEI0BaHUs
3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
NPEIJIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHuE YNENSETCS PELICHUIO PAacYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJlaHHOM (PU3UYECKOIN MOJIENBIO, TO3BOJISIOIINE IPUMEHATh U3yUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiena Kypca, Tak U MHTETPUPYS 3HAHUS U3 Pa3HbIX
pa3genoB. /[l KadyecTBEHHBIX 3aJady MPUOPUTETOM SBISIOTCS 3aJaHusl Ha
00BsICHEHHE MPOTEKaHUs (GU3UYECKUX SBJICHUHN U MPOIIECCOB B OKPYKAIOMIEH KU3HH,
TpeOyrone  BbIOOpa  (HU3WYECKOWM  MOJETW IS CHUTyallud  MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpedboBanusmu DPI'OC COO k marepuasbHO-
TEXHUYECKOMY OOECIeueHUI0 Yy4eOHOro mnpoiecca 0a30oBblil ypoBeHb Kypca
(Gbu3KMKK HA YpPOBHE CpeHEro 00111ero o0pa3oBaHus JIOJKEH U3y4aThCs B YCIOBUSAX
MpeAMETHOr0 KaOuWHeTa (U3MKM WIH B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKiIa. B kabuHeTe (QU3MKU TOKHO OBITH
HeoOxoauMoe J1abopaTopHoe OOOpyAOBaHHME ISl BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHHYECKHX MPAKTHUYECKUX pabdoT U JIEMOHCTPAIMOHHOE
o0opynoBaHueE.

JleMOHCTpalMOHHOE  000pya0BaHHE (QOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  00ECleYyMBaeT TMOCTaHOBKY
NEPEUNCIACHHBIX B MporpaMMe 10 (DU3UKE KIIIOYEBBIX JACMOHCTPAIUMHA IS
WCCJICIOBAHMS  M3yYaeMbIX  SBIICHMA W  TIPOIECCOB, OMIMPUYCCKUX |
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHUM.

JlaGopatopHoe 00Opy/IOBaHHE [JIi YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYaromMXci. TeMaTHYecKhe KOMILJIEKThI
1a00paTopHOTO O00OPYIOBaHHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIC ITU(POBBIX Jab0paTopuid.

OCHOBHBIMH LIETISIMU U3Y4YeHUS (HU3HKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e popMupoBaHuEe wuWHTEpPeca W CTPEMIICHHS OOyYaAOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

e PA3BUTHE MPEJCTABICHUN O HAYYHOM METOJI€ MO3HAaHMUS U (HOPMUPOBAHHE
HCCIICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e hopMUpOBaHNE HAYYHOTO MHUPOBO33PCHHS KaK pPe3ysibTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DPU3HKH;

e popMupoBaHHE YMEHHMI OOBICHATH SIBICHHUS C  HMCIOJb30BaHUEM
bu3rYecKuX 3HaHUI U HAYYHBIX JOKA3aTeIbCTB;

e popMupoBaHHE TPEACTABICHUA O pOJIM (PU3UKH IS Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTxeHne 3TUX Lenei oOecreynBaeTCsl pelIeHHeM CIIeIyIONNX 3ajad B

nporecce n3ydeHus Kypca (pu3uKy Ha YpOBHE CpeIHEro O0IIero 00pa3oBaHus:



e IPUOOpETEHNE CUCTEMBI 3HAaHUN 00 00X (HU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXAHHWKY, MOJEKYISIPHYIO (HUBHKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HMKY U DJIIEMEHTBI aCTPO(DU3UKH;

e popMupOBaHME YMEHHN NPUMEHSTh TEOPETUUYECKUE 3HAHMS IS
OOBbSICHEHUS (PUBMYECKUX SBJICHUH B TMPUPOAEC U IS T[PUHATHUSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;

¢ OCBOEHME CIIOCOOOB PEIICHMS PA3NIMYHBIX 337a4 C SBHO 33JaHHOU
¢usnyeckoil Monenblo, 3ajad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue pU3MUeCcKo MOJEIH, aJIeKBAaTHOW YCIOBHUSIM 3aJ1auu;

e IOHUMaHUE (PUBNYECKUX OCHOB U NPHUHIMIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIQZICHUE METOAAMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U MPOBEACHUS
$u3nyecKuX HKCIEPUMEHTOB, aHAIW3a M HUHTEpIpeTanuu HH(OpMAaIUH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO pE3yiIbTaTa;

e CO31aHUE YCJIOBUM ISl PAa3BUTHUS YMEHUU IPOEKTHO-HUCCIIEI0BATEIBCKOM,
TBOPUYECKOU JICSITETBHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpazoBanus orBojautcst 170 gacos: B 10 knacce — 34 yaca (1 yacl B Hemeno), B
11 xmacce — 68 yacoB (2 ywaca B Hedenro), B 12 kmacce — 68 vacoB (2 4Jaca B
HEJIEIII0).

[Ipennaraempiii B mporpamMme 1o (QuU3MKE MepeueHb J1abopaTOpHBIX U
PAKTUYECKUX pabdoT SBIAETCS PEKOMEHJIOBAaHHBIM, YYMTENb JEJIaeT BbIOOD
IPOBENCHUS JIA0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHJMBHAYaTbHBIX
0COOEHHOCTEN 00yJaroMXcsl.



COJEPKXAHUE OBYYEHUA

10 KJTACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT' 0 MO3HAHUA (2 yaca)

®usuka — Hayka o npupoxae. HayuHble mMeToApl MO3HAHUSA OKPY KAIOLIETO
mupa. Ponp dkcrepuMeHTa W TEOpUM B IIPOLIECCE TO3HAHMS MPUPOIBI.
DOKCHEepUMEHT B (PUBHKE.

MonenupoBanue (U3NYECKUX SBIEHUN U MporeccoB. HaydHble TUMOTE3HI.
duznyeckre 3aKOHbI U TEOpHUH. ['paHUIIBI MPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
ITpuHIMII COOTBETCTBUA.

Ponbp u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UUQPPOBBIE H3MEPUTENbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka (32 yaca)

Tema 1. Kunemamuka (9 uacoe)

Mexannueckoe aBuxkeHne. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpemHsii CKOPOCTh, MIHOBEHHAsl CKOPOCTb) W
YCKOPEHHUE MaTepuajJbHONW TOYKH, MX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepeMeneHni U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEPEMEIICHUs
MaTepuagIbHONU TOYKUA OT BPEMEHHU.

CBoOoaHoOe nasenue. Y cKopeHue CBOOOAHOrO MaeHUsI.

KpuBonuHeintHoe  aBukeHue. J[BMKEHHME  MarepuaibHOW TOYKM 10
OKPYXHOCTH C IMOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEHHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBWKEHUE CHAPSO0B, UEIHBIE U PEMEHHBIE ITEpEIayH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCU€Ta, WLTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBIDKCHMUSL.

[IpeoOpazoBaHne JBUKEHUI C WCIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AYXE U B PA3pEKEHHOM MIPOCTPAHCTBE.

HaGntonenue nBmkeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenue YCKOpPEHUS CBOOOTHOTO I1aJICHUSL.

Hanpasnenue cKOpOCTH NpHU ABHKEHUU IO OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABMXKEHUS C LIEJIBIO OIPEIEIICHUS MTHOBEHHOM
CKOPOCTH.

HccnmenoBanre COOTHOIIECHHSI MEXAY NyTSIMH, NPOMACHHBIMH TEJIOM 3a
IIOCJICIOBATENbHBIC PABHBIE IMPOMEXYTKM BPEMEHUM NPU PaBHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

WN3yyeHne ABWKEHUs 1IapuKa B BSI3KOM  JKUIKOCTH.

N3yuenue nBHKEeHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /[lunamuxa (12 uacos)

[Ipuanun  otHocurensbHOCTH  ['aymmmuies.  IlepBeid  3akoH  HproToHa.
HNuepuuanbHbie CUCTEMBI OTCUYETA.

Macca Tena. Cuna. IIpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUJIL MAaTEpUAJIbHOM TOUKHU. TpeTuid 3aKkoH HbroTOHA 1711 MaTepUaIbHBIX TOUEK.

3akoH BcemupHoro taroteHus. Cumia Ttsoxectd. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoyibxeHus1, kauenus ). Cuna tperusi. Cyxoe
Tperue. Cua TpeHUsI CKOBKEHUS U cujia TpeHus mokos. KoaddunueHT tpenus.
Cuiia conpoTUBIIEHUS IPU IBUKEHUU TEJa B KUJKOCTU WIIU rase.

[TocTynaTenpHOE U BpalaTebHOE JIBHXKEHUE a0COIFOTHO TBEPIOTO TENa.

MOMEHT CHuJIbI OTHOCUTEIBHO OcH BpauieHus. llnewo cunbl. YcinoBus
paBHOBECHS TBEPAOIO TeJIa.

TexHu4eckre YCTpPOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: NOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepIuu.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akoH Herorona.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUH.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHsI TBEPAOrO Tena. Buabl paBHOBECHS.

Yyenuueckuii  sxcnepumenm, 1nabopamopHvie padbomol

N3ydeHue nBmxeHus: Opycka 1o HakKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX aehopmarii.
HccnemoBanne ycilnoBHM pPAaBHOBECHS TBEPAOIO TeElla, HMEIOLIETO OCh



BpAILICHUS.

Tema 3. 3akonwvt coxpanenusn ¢ mexanuke (11 uacos)

NMnynbc MarepualibHOM TOYKHM (TeNla), CUCTEMbl MaTe€pUaJIbHBIX TOYEK.
NMnynbec cuinbl U M3MEHEHHME HMITYJIbCa Tejla. 3aKOH COXPAaHEHHs HMITYJIbCA.
PeakTuBHOE ABMKEHHUE.

PaGota cuibl. MOIHOCTE CHITHIL.

Kunernueckass »Heprus MarepuaibHOM Touykd. Teopema 00 HW3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTUs yOpyro
nedopMUpOBaHHOU NPYKUHBL. [loTeHIMambHas SHEPTUs Tejla BOJIM3U MOBEPXHOCTH
3emMiu.

ITorennumanbHbie u HETIOTECHUIUAJIbHBIE CHJIBI. CBsi3b paboThI
HETIOTCHIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUM CUCTEMBI TEJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKOI YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTpOMCTBA M NPAKTHUUECKOE MPUMEHEHUE: BOJIOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMs HMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexon mOTEHIIMATHLHOM SHEPTUHN B KHHETHIECKYIO 1 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomol

N3ydenne abCOMIOTHO HEYIPYroro yjapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MASTHUKOB.

HccnenoBanre cBsi3M pabOThI CHIIBI C M3MEHEHHUEM MEXAaHWYECKOW SHEPTHUH
TE€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBS3€M C KypCcaMH MaTE€MaTHKHU,
OMOJIOTHH, XUMUH, Teorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C HM3YYCHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runoresa, (uU3MYECKas BEJIMYMHA, 3aKOH,
Teopusi, HAOII0IEHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, U3MEPECHHUE.

Mamemamuka: pelieHUE CUCTEMbl YpPaBHEHUH, JIMHEWHas (yHKIUs, Tapadoia,
runepoosia, ux rpa@uku U CBOMCTBA, BEKTOPHl U UX MPOEKIIMU HAa OCU KOOPJMHAT,
CJI0’KEHHE BEKTOPOB.

buonoeusa: mexannueckoe NIBIXKEHHE B >KMBOW mpupoze, auddysus, ocmoc,
TEII00OMEH KUBBIX OPraHW3MOB (BUJIBI TEIJIONEPEIaun, TEIJIOBOE PABHOBECHE)

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIIOBBIE CBOMCTBA TBEPABIX TEII, KUJIKOCTEN U

ra3oB, OJJICKTPUUYCCKHUC CBOMCTBA MCTAJIJIOB, OJJICKTPOJUTHYCCKAd AWCCOLIHAlMA,



raJibBaHUKA.
l'eocpacghus: BNaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE BMXKEHHH C MCIOJIb30BAHHEM MEXAHHU3MOB,
y4€T TpEeHHS] B TEXHUKE, MOJIIUIHUKN, HUCIOJIb30BaHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHUKE (pakera, BOAOMET W JIpyTHe€), ABUTATEIb BHYTPEHHETO
cropaHusi, napoBasi TypOrHa, OBITOBON XOJOIUIBHUK, KOHIULIUOHED.

11 KJIIACC

Paznen 1. MoJuekyasipaas pusuka u repMoauHamMuka (36 yacon)
Tema 1. Ocnogvt monekynapno-kKunemudeckoii meopuu (13 uacoe)
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe paBwkeHue. Juddys3us. Xapakrep IBWKCHUS U
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. Mojenu CTpOEHUsi Ta3oB, XUJIKOCTEH W
TBEPABIX TN U OOBICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THX Mojenel. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkana temmeparyp
Mopens uaeanbHoro raza. OCHOBHOE YypaBHEHHE MOJEKYISPHO- KUHETUYECKOU
TEOpUM HJICATTLHOTO Ta3a. AOCOJIOTHas TemIeparypa Kak Mepa cpelnHen
KMHETUYECKOW JHEPruu TEIUIOBOro ABWXKEHUs dacTul rasa. lllkama temmnepatyp
KenbBuna. I'a3oBbie 3akoHbl. YpaBHenue MenneneeBa—Knamneiipona. 3akoH
Hanbrona. M3ompoiieccsl B UeanbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npeacTaBiaeHne U30IPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

Texnuueckne yCTpOWCTBA W TPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJl OPTaHUYECKUX COCTUHEHUH.

Omnpwitel 10 AU Y3UH KUIKOCTEH W Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita TepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aWMOJICCTBHUSL.

Mogenb, WIIIOCTpUpYIOLIAs MPUPOAY [AABJIEHUS Ta3a Ha CTEHKH COCYJaA.

OneIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSIHUSA HJEaIbHOrO Tasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATe€ HAa OCHOBE HW3MEpPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO



rasa.
Tema Ocnosvt mepmoounamuxu (14 uacos)

2.

TepmonnHamuueckass cucteMa. BHYTpeHHsSI SHEpPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U c1iocoObl e€ n3meHeHus. KonnuectBo temnotsl u pabora. BuyTpeHHss
DHEPIrUsl  OJAHOATOMHOIO  MJEAJbHOrO  rasa. Buasl  Temionepenavu:
TEIIONPOBOJIHOCTb, KOHBEKIIMS, U3Iy4YCHHUE. Y IEIbHAs TEINIOEMKOCTh BEIECTBA.
KoandecTBo TEMIO0THI IpH TEIJIONEpEaaye.

[lonsitue 06 aaumabatHoM mporiecce. llepBhlii 3aKOH TEPMOAMHAMHUKHU.
[IpumeHeHne nepBOro 3akoHa TEPMOJMHAMHUKHM K u3omporeccam. ['padpuueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmomumHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPOJIE.

TennoBeie MamuHbL. [[pUHINNBI 1EHCTBUS TETUIOBBIX MAlIUH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KosdduumueHt mnone3noro
nerictBusl TeruioBord MammuHbl. [{ukn KapHo u ero kospduumeHT mose3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEIUIOIHEPTETUKH.

TexHuueckre yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIh
BHYTPEHHETO CTOpaHMsl, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHre BHYTPEHHEW HSHEpPruu Tejla MPU COBEPIICHUU PalOOThI: BBLIET
npoOkH U3 OyTBUIKM NOJ JEWCTBHEM CXATOro0 BO3]yXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe IMyTEM TpeHHs (BUICOEMOHCTPAIINS).

N3menenue BHyTpeHHEH 3HEpruu (TeMIIepaTypbl) Teja Mpu Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYILIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEINSI BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3mepenne yaenbHON TEIUNIOEMKOCTH.

Tema 3. Azpezamnsvie cocmoanusn eeuyecmea. Pazoevie nepexoowt (9 uacos)

[TapooOpazoBanue u koHneHcarus. Mcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCUTEJIbHASL BIIAXKHOCTh BO31ayXa. HaceblmieHHbld map. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHSI OT JaBICHHUS.

Teépnoe Teno. Kpucrainuueckue u amopdHbie Tesa. AHU30TPOIHS CBOWCTB
kpuctaiioB. Kuakue kpucraiibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaiu3aius. Y aeinbHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHME TEIOBOTO OanaHca.

TexHudyeckre yCTpPOMCTBAa M MPAKTUYECKOEC MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYyUYEHUsS] COBPEMEHHBIX MaT€pUaJIOB, B
TOM YHCIIe HAHOMATEPUaIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJIICHUU.



CriocoObl U3MepeHus BIaXKHOCTH.

HaGmronenne HarpeBaHuss U IUIABJIICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUuCTaIoOB.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3Mepenne OTHOCUTENIBHOM BIIA)KHOCTH BO3AYyXa.

Pa3znen 4. DuexkTpoannamuka (32 yaca)

Tema 1. dnekmpocmamuxa (21 uac)

OnekTpu3auuss Tel. OJIEKTPUYECKH 3apsan. JIBa BHIa 3IIEKTPUYECKHX
3apsaaoB. [IpOBOAHWKHM, OUANIEKTPUKU W TOJYHNPOBOJHUKH. 3aKOH COXPAHEHUA
3JIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsiaoB. 3akoH Kynona. TodedHbIN 3JIEKTPUUECKUAN 3apsii.
Onektpuueckoe nojie. Hanpsok€HHOCTE 3nekTpudeckoro nois. [Ipunmun
CYINEPIIO3ULHNHN BJIECKTPUUECKUX MNoJiek. JIMHUM HAnpssKEHHOCTH AJIEKTPUYECKOTO

OJISL.

PaGora cun  anextpocratuueckoro mosg.  Ilorenmman.  Pa3zHocTh
noTeHUUaNoB. [IpOBOOHUMKM M AMDIEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.
JluanexTpuyeckas NpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHncaTop. DIEKTPOEMKOCTh IIJIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOoPa.

TexHuueckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKAsl 3alllMTa, 3a3€MJICHHE D3JIEKTPONpuOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN aIllapar, CTPYMHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLMIT AEHCTBUSA JIEKTPOMETPA.

B3anmojielicTBrME HA3JIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TMOJIE 3apsKEHHBIX TeEJ.

[IpOBOIHUKH B NEKTPOCTATUYECKOM IIOJIE.

DIeKTpOoCTaTUYECKas 3aIIUTa.

JIA3IIEKTPUKU B DIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUJIOCKOIO KOHJEHCAaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSAHUSA MEXIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHpKEHHOT0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mox. Toxu 6 paznuunwvix cpeoax (11

uacoe)

OJIEKTPUYECKAA TOK. YCIIOBHS CYIIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTka 1enu.

DIJIEKTPUYECKOE COMNPOTUBIICHHUE. Y IEIBHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAIIETBHOE, CMENIAHHOE COSIMHEHNE ITPOBOTHUKOB.

Pabora onmekTpuyeckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTb



AIEKTPUUECKOTO TOKA.
DNEKTPOJBIKYIAs CWIa M BHYTPEHHEE COIMPOTUBIICHHE HCTOYHMKA TOKAa.
3akon OMa Jy1st TOJIHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3ambikanue.
OneKkTpoHHasT  MPOBOAMMOCTb  TBEPABIX  METAJIOB.  3aBUCHUMOCTD
CONPOTHUBJICHUSI METAILJIOB OT TemMIepaTypbl. CBEpXIpPOBOIUMOCTb.
DneKTpuUecKuid TOK B BakyyMe. CBOICTBA AIEKTPOHHBIX TYYKOB.
[TonynpoBOIHUKHY. CoOctBeHHass U pUMecHasi  MPOBOJUMOCTH
oJIynpoBOHUKOB. CBoMicTBa p—h-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.
OnexkTpuyeckuid TOK B pacTBOpax U  paciulaBaX  dJIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS AUCCOIUALIUS. DIIEKTPOJIU3.

DJIEKTpUUYECKU TOK B Ta3zax. CamMOCTOATENIbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Momuus. [1nasma.

TexHudyeckre yCTPOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: aMIIepMeETp,
BOJIBTMETP, PEOCTaT, HCTOYHUKUA TOKa, JJIEKTPOHArpEBaTEIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN JTHOJ,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHnure cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOI0 CEYEHHs U MaTepuaa.

CMmelaHHOE COeJMHEHNE IPOBOJHUKOB.

[IpssmMoe wW3MepeHHe dIEKTpOABMXKYIIEH cuiibl. KopoTkoe 3ambIKaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COIPOTHUBIICHHUSI METAJUIOB OT TEMIIEpaTyphbl.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoii pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxkcnepumenm, nabopamopmsie pabomuwl

N3ydenne cMemaHHOTro COETMHEHUS PE3UCTOPOB.

N3Mepenue 3JIeKTpOABUKYIIEH CUIIbI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6nronenue snexTpoiausa.

MexknpeaMeTHbIe CBA3U

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs €
YYETOM COJAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKH,
OMONOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyUYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBIEHWE, HAay4YHBIA (pakT, TUnoTe3a, (Ppuanyeckas BeIUYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabona, runepOoiia, UX rpauKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUIECKOE TOKIECTBO,



BEKTOPBI U UX IIPOEKIIMU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexannueckoe ABWKCHHE B KUBOU mpupoje, nuddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHJbI TEIUIONEpPEayu, TEIIOBOE PAaBHOBECHUE),
3JIEKTPUYECKUE SBJICHUS B dKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TEIl, )KUIAKOCTEN U

ra3oB, JJIEKTPHUYECKHWE CBOMCTBA METAJUIOB, AJIEKTPOIUTUYECKAS JUCCOLMALINS,
rajgbBaHHKA.

l'eoepacghus: BNaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHS B TEXHUKE, MOJIIUIHUKNA, HWCIOJIb30BaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET M JpYyrue), ABUTATEb BHYTPEHHETO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEeHUsS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAs 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IPUHTED, AJIEKTPOHArPEeBATEIbHbIE npuoopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaJbBAHUKA.

12 KJIACC

Paznen 4. Daexkrpoaunamuka (11 yacoB)

Tema 3. Macnummnoe none. Inekmpomaznumuasn undykuyus (11 wacos)

I[loctositHHBIE ~ MarHuThl. B3auMoaeHCTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM uHAaykuuu. I[IpuHomn cynepro3uuuu
MarHUTHBIX MoJiek. JINHMKM MarHUTHOW WHAYKIMU. KapTuHa JWHHUI MarHUTHOU
WHIYKIHAH TOJISI TOCTOSHHBIX MAarHUTOB.

MarauTHoe T1I0Ji€ TPOBOJHMKA € TOKOM. KapTuHa JWMHMH HWHIYKUUH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKHU ¢ TOKOM. OnbIT DpcTena. BzaumoieiicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAITPABJICHUE.

Cuna Jlopenua, e€ Moyib U HanpaBieHue. JIBUKeHNE 3apsyKeHHON YacTHUIbI
B OJJHOPOJHOM MarHuTHoM noJjie. Pabora cumsl Jlopenia.

SlBneHne 3IEKTPOMArHUTHOM MHAYKUMH. [IOTOK BekTOpa MAarHUTHOM
WHAYKIAM. OJIEKTPOABIKYINAs CWia HWHAYKIUHM. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Qapanes.

BuxpeBoe sjekTpuueckoe Ioje. IJIEKTPOABMKYILAs CHJIA WHAYKUUH B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENIBHO B OJHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIAYKLIMHM. OJIEKTPOJABMXKYINAs CHiA
CaMOMHIYKIIUU.

DHeprusi MarHUTHOTO MOJIS KaTYIIKU C TOKOM.



DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHbBIC
MarHuThbl, JJEKTPOMArHUTHI, AJIEKTPOABUrATENb, YCKOPUTEIU BJIEMEHTAPHBIX
YaCTHIL], UHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE DHIEKTPOHHOTO MYy4YKa MArHUTHBIM IIOJIEM.

JIuHUM UHAYKUMHA MAarHUTHOTO TOJIA.

B3aumopericTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cunbl JlopeHla Ha MOHBI AJEKTPOJIMTA.

SIBNeHHE PEKTPOMATHUTHOW UHAYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJBHKYIIECH CUJIBI MHIYKIHUUA OT CKOPOCTH U3MEHECHUSA
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOMHIYKIIUH.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomoi

N3ydyeHrne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

UccnenoBanne neicTBUS NOCTOSHHOTO MArHUTa Ha pPaMKy C TOKOM.

Hccnenoanue sBIEHUS 3JIEKTPOMAarHUTHOM UHIYKIIHH.

Pa3nen 5. Kosie6Oanus u BoiHbI (24 yaca)

Tema 1. Mexanuueckue u 3j1eKmpomazHumuuole Koneoanus (9 wacos)

KonebGarenbHas  cucrema.  CBOOOJHBIE  MEXaHHWYECKHME  KojeOaHUs.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojleOaHUMU.
[IpyXMHHBIA MasATHUK. MareMaTU4eCcKnuii MasTHUK. YPAaBHEHHE TAPMOHMYECKUX
konebanuii. [IpeBpaiienue 3Heprun Mpu rapMOHUYECKUX KOJICOaHHIX.

Konebarenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIeOAHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpE. AHAJIOIMS MEXIYy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHbIMU KosieOaHusimu. @Dopmyna TomcoHa. 3akOoH COXpaHEHUs
HHEPIUH B UJCATBHOM K0JI€OATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaroUmx KojeOaHusX. BeIHYX/IeHHbIE MEXaHUUECKUE
koseOanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

Ilepemennpiii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACUCTBYIOIIEE 3HAYEHUE CHUIIBI TOKA U
HaIPSDKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U MOTpedICHUE ANEKTPUUECKOU
DHEPrur. DKOJOTHYECKHE PUCKH IPU IPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DICKTPUUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, JIMHUU JJIEKTpOIepeaay.

Jlemoncmpayuu



HccnenoBanre mnapamMeTpoB KojeOaTenbHON cuCTeMbl (TIPYKUHHBIN WM
MaTeMaTUYECKUI MaITHUK).

HaOmnronenune 3aTyXarInX KOJIEOaHUIA.

HccnenoBanne CBOMCTB BBIHYKACHHBIX KOJICOAHUIM.

HaGmonenne pe3oHanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuuiinorpaMmbl (3aBUCUMOCTU CUJIbI TOKA U HANPSKEHUS] OT BPEMEHM) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu 1OCIENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY IEKTPOoIepeaayn.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

HccnenoBanne 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne MNEPEMEHHOTO TOKAa B I[ENW U3  MOCIEI0BATEIbHO
COEOMHEHHBIX KOHJICHCATOPa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3j1eKmpomazHumHule 60J1HbL (5 uacos)

Mexanuueckrue BOJIHBI, YycCJIOBUSL pacnpoctpadenus. llepuon. Ckopocth
paclpoCTpaHeHUsi W JJIMHA BOJHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNurtepdepenius u audpaxiys MEXaHUIeCKUX BOJH.

3Byk. CkopocThb 3ByKa. ' pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIEC BOJHBI. Y CIIOBUS U3JIYUYECHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOISpU3aus, TUPpaKius,
uHTepepenirs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[ITkama 37€eKTPOMArHuTHBIX BOJH. [[puMeHEHHE 3IEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUIMTBI paANOCBA3U U TENEBUICHUS. Paguonokanusi.

DIIEKTPOMArHUTHOE 3arpA3HEHHUE OKPYKAIOIIEN CPEJIbI.

TexHuyeckre yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasg [IMArHOCTUKA B TEXHUKE M MEIMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3oBaHue M PaCIPOCTPAHEHUE TMOMEPEUHbIX U MPOAOJIBHBIX BOJIH.

Konebmromeecs Teno Kak MCTOYHUK 3BYKa.

HaGnronenue oTpaxkeHus ¢ MOPETOMIICHHS MEXaHUYECKUX  BOJIH.

HaGmonenne wuntepdepeHiun u aAupakiMd MEXaHHUYECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOM M
4acTOTOM KoJeOaHHi.



HccnenoBanre  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH: OTpaKEHHUE,

perioMIIeHUE, MOJsIpu3anus, Tudpakius, nHTepdepeHITns.
Tema 3. Onmuxa (10 uacoes)

I'eomeTpuueckas ontuka. IIpsMoiMHENWHOE pacnpoOCTpaHEHUE CBETA B
oaHopoaHow cpeae. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0OpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomieHus. llonHoe BHyTpeHHee oTpakeHue. IlpenenbHbll yroja mOJHOTO
BHYTPEHHETO OTPa)KCHHUSI.

Hucnepcust ceeta. CiioxHbIi cocTaB O0enoro cseta. L[Ber.

Cobuparonie U pacceuBamomue JnuH3bl. Tonkas nuH3a. DokycHoe
paccTosiHUE W ONTHYECKas cuiia TOHKOW NuH3blL. [locTpoeHue uzobOpaxeHuil B
coOuparolux U paccerBarolmux JuH3ax. Gopmyna TOHKOW JAMH3BI. YBelWYeHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnoBass ontuka. Wurtepdepenuus cera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMIONEHWS MaKCUMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakus cBera. JudpakiuoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~ MAakKCUMyMOB TpU  TMAaJ€HUM MOHOXPOMATHYECKOr0 CBeTa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tosstpusanus ceera.

TexHudyeckre yCTpOWCTBA U TMPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
OTTHKA, TUPPAKITUOHHAS PEIIETKA, TTOSIPOUI.

Jlemoncmpayuu

[IpssMonuHeiHOE pacnpoCTpaHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuueckue npudopsI.

[TomHoe BHyTpeHHee oOTpaxeHue. Mopenb CBEeTOBOAA.

WccnenoBanue cBOWCTB U300paKeHU B JIMH3aX.

Mopgenn MHMKpPOCKOIA, TEIECKOIa.

Habmronenune naTepdepeHinm crera.

Habnronenue nudpakiuu ceera.

Ha6nronenue JTUCTIEPCHUH CBeTa.

[Tonydenue crieKkTpa ¢ HOMOIIbIO TPU3MBL.

[lomyyenue cmnekTpa ¢ TOMOLIBIO  AU(GPAKUMOHHON  pPEHIETKU.

HabGnronenue nonsipusaluu cBera.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3mepenue noKas3aTes IPEJTOMIICHUS CTEKJIA.
HccnenoBanre  CBOWCTB  M300paKeHMA B JIMH3aX.
HaOGmronenue nucnepcuu cBera.

Pa3ngen 6. OCHOBBI cielIHAIBLHOM TEOPUH OTHOCUTEIbLHOCTH(4 yaca)

I'paHnnBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTyiatel
CIICIMAJIBHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJS CKOPOCTH
CBETA B BAKyyMe€, PUHIIMI OTHOCUTENBHOCTH DWHINITEHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKpAILEHUE
JUIMHBI.

DHeprus U UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b MacChl C JHEPrUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTUILBl. DHEPTHS
MOKOSI.

Paznen 7. KBanToBas ¢pusuka (17 yacos)
Tema 1. Inemenmot keanmoesoii onmuxu (7 uacoe)
®ortonsl. ®opmyna [1nanka cBsizu 3Hepruu GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.
OtkpeiThe 1 ucciaeaoranue Gorodddexra. OnbiTel A. I'. CroneroBa. 3aKoHBI

doTorddexra. YpapHenue OiHmTerHa s hororddekra. «KpacHas rpanuiiay
doTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NpPHUMEHEHHUE: (OTOIIEMEHT,
dboTogaTUMK, CoIHEUHasi OaTapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEIIHET0 GpoTorddexTa.

Ceeronmon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma (4 waca)

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuIO 0 -4acTHIL.
IInanerapnas mopens aroma. Iloctynatel bopa. M3nydeHwe W MOIIOILIEHHE
(OTOHOB MpU MEepexo/ie aToMa C OJHOrO YpPOBHS SHEPruu Ha JApyrou. Bumbl
cnekTpoB. CIIEKTp YPOBHEW 3HEPTUH aTOMA BOJOPOIA.

BonnoBeie cBoiicTBa yactull. Bosusl ne bpoitnsa. KopryckynsipHO-BOJITHOBOM
Iy AJI3M.

CHNOHTAaHHOE Y BBIHYXJIECHHOE U3Ty4YCHHE.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHME: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopenb OTIBITA Pesepdopna.

Omnpenenenue 1JIMHBI BOJIHBI J1a3epa.

HabGntogenue JMHEHYaThIX CHEKTPOB H3IIyUYECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomsl

Hab6nronenune nuueiyaToro crekrpa.

Tema 3. Amomnoe aopo (6 uacoes)

OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIIOXKHOCTh CTPOEHMS sApa. OTKpbITHE
paanoaktuBHOocTH.  OmbiTel  Pesepdopma mo  ompeneneHuio  cocTtaBa
paauoakTuBHOrOo wu3nyudeHus. CBoiictBa anbda-, Oera-, raMMa-u3Iy4eHHUS.
BiisiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sijapa. M30Tormsl.

Anbga-pacnaa. OIEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3TydeHHe. 3aKOH paJlMOaKTUBHOI'O pacnaja.

DHeprus CBs3U HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekT maccsl sapa.

Snepnsbie peakuun. [lenenue u cuHTeE3 A1€EP.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. I[IpoOiieMbl M NMEPCICKTUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACIIEKTHI SIIEPHON SHEPTrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

Metonpl  HAONIOAEGHWST M PETUCTpPALlMM  DJIEMEHTApHBIX  YacTHL.

@dyH1aMeHTaJbHbIe B3auMOJEHCTBUA. EQUHCTBO pu3nueckol KapTUHBI MUpA.

TexHuvyeckre ycTporcTBa U MPAKTHUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas bomoa.

Jlemoncmpayuu

Cu€T4urK MOHU3UPYIOIIMX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

UccnenoBanne TpeKoB YyacTuil (1Mo TOTOBBIM (poTorpadusm).

Pa3znen 8. DinemeHTHI acTpOHOMMH M acTPOPuU3NKHU (7 4acoB)

Oransl pa3BUTHS aCTpOHOMUHU. [IpuKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMMUM.

Bun 3Bé3aHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CosHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kilacc —
CBETUMOCTB». 3BE31bpl TJABHOM IOCIIEIOBAaTEIbHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTB» JUJIA 3BE3[] NIAaBHOM MOCIEA0BATEIbHOCTU. BHyTpeHHEE CTpOEHUE



3BE3/1. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CojHLIA U
3BE3/1. DTAallbl )KU3HU 3BE3/I.

Muneunsiii [Iyte — nHama [Nanaktuka. Ilonoxenue u nBukenue CoJiHIIA B
lNanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. YEpHBIE OBIPBI B sApax
TajJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazberanue ranakTuk.
Teopus bosbioro B3psiBa. PEIMKTOBOE U3ITyUEeHUE.

MacirabHas crpykrypa Beenennoil. MeTtarainaktuka.

Hepeménnbie mpo6emMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJI ONPEIeNICHUs TOJI0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3aus1 CEBEPHOTO MOJMyIIAPUS U IPKUE 3BE3BL.

Hab6mronenus B reneckon JIynsl, manet, Mieunoro [lyTu.

O6o0maromee noBTopeHue (5 yacos)

Ponpr ¢u3uku W acTpOHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NeATeTbHOCTH YEIO0BEKa, POJIb U MECTO (PU3HKHU
¥ aCTPOHOMHHU B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA, POJbh (PU3UIECKON TEOprn
B (GOpPMHUpPOBAHMU TPEJACTABICHUNA O (U3MYECKON KapTHHE MHpPaA, MECTO
(du3nueckoil KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABJIEHUMN O IPUPOJIE.

MexknpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usuku 0a30BOro ypoBHs B 12 Kjacce OCyLIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBS3€M € KypcamMu MaTE€MaTHKH,
OMOJOTHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYyYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelmieHUE CHUCTEMBl YpPABHEHWH, TPUTOHOMETPUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBHI U MX IMPOCKIHH HA OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJEMEHTAPHBIX (YHKIUH, TMPU3HAKK TMOAO0OUS TPEyTrOJIHHUKOB,
OTpeJeNIeHHE IIIOMIAIU TIIOCKUX puryp u oobéma Te.

buonocusn: »nexTpudeckue SIBICHUS B JKUBOW MpUpOJE, KojeOaTeabHbIe
JNBW)KEHUS B JKMBOW MPUPOJIEC, ONITUYECKUE SBJICHHS B )KMBOW MPUPOJE, ACHCTBUE
pagualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJJIMYECKasi CTPYKTYpa TBEPABIX
TEN, MEXaHW3Mbl O0pa3oBaHUsl KPUCTALIMYECKON pEIIETKH, CHEKTPabHbIN
aHaIu3.

l'eocpaghusi:  MarHUTHBIE TOJIOCa 3€MIIM, 3] MarHUTHBIX Py,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEICKA3AHUE 3€MJIIETPSICEHUH.
Texnonocus: JTWHUW DBIEKTpOIlEpeaad, TIEHEPATOpP MEPEMEHHOIO TOKa,



ANEKTPOABUTATENb, WHAYKUHWOHHAS I€4b, PAanap, PAaAHONPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBYU-meub, NpOEKIMOHHBIMA amnmapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUSA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEIHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «Dusnka» Ha ypPOBHE CpEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO 00ECIICUNTH JOCTHIKEHUE CIICTYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE Pe3yJbTAaThl OCBOCHHUS yUeOHOro npeaMera «Pu3rKay JT0IKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3ULMEN JHUYHOCTU, CUCTEMOW IEHHOCTHBIX
OpHMCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOCXKICHHH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONBITA M OMbITA JIESITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUKU O0yHarOUIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOLICYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATHUYECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpPECAX TI'PaKIaHCKOrO
00111ecTBa, y4acTBOBATh B CAaMOYIIPABIICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJICHICTBOBATh C COLMAIIbHBIMU UHCTUTYTAMHU B COOTBETCTBHHU C
X QYyHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJOHTEPCKOM NESATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTD POCCUHCKOU TPaXKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

[ICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(OOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTHYECKOTO TOBEICHUS;

CIIOCOOHOCTH OIIEHHBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTA YYEHOT0;

OCO3HAHHE JUYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3¢cTETUYeCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAS 3CTETUKY HAYYHOIO TBOPUYECTBA,



npucymero (U3n4ecKoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

WHTEpPEC K Pa3MYHbIM cdepaM TpodecCHOHaTBHON AESITeNIbHOCTH, B TOM
YKCIIe CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPILATH OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOO0OPa30BaHUIO B 00JIacTH
(bu3HKN HA TIPOTSKEHUU BCEU KU3HH;

6) ’K0JI0rH4eCKOro BOCIIMTAHHUSA :

c(hOpMUPOBAHHOCTh HSKOJIOTMYECKONW KYJIBTYpbl, OCO3HaHWE TJIO0ATHLHOTO
XapakTepa SKOJIOTHYECKUX MPooIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE JICMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HaHMUS LEJIe YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIupeHue OMbITa JACSTEIBHOCTH 3KOJOTUYECKOM HAIMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKe;

7) HEeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOW JEeATEeNbHOCTH, TOTOBHOCTH B IMPOIECCE
U3ydeHus: (U3UKH ~ OCYIICCTBIISITh  MPOCKTHYID W HCCIEI0BATEIHCKYIO
NEeATEeNbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC yHHMBeEpCaJibHbIe Y4YeOHbIC JAeHCTBUSA
ba3oBble jornueckue aeiicTBUs:
CaMOCTOATENLHO  (opMyIHMpOBaTH M aKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEJIH JESITEIbHOCTH, 3aJ1aBaTh MApAMETPbl W KPUTEPUH HX
JTOCTHKCHUS,
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYMSI B  PAaCCMATPUBAEMBIX
(bU3HUECKUX SIBICHUSIX;
pa3zpabaThiBaTh IUIAH peEHICHUs MPOOJEeMbl C YUYETOM aHan3a WUMEIOIIUXCS
MaTepHalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B AEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OICHUBATh PUCKH MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBIIOJNHATH pPabOTy B  YCJIOBHSX  peajbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH )KU3HEHHBIX TPOOJIEM.
Ba3oBble ucciiegoBarejabcKHe JeCTBUA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIKOYEBBIMU MOHATUSMHU U METOJAMU
buznuecKkol HayKu;



BJIAJICTh HABBIKAMHU y4eOHO-MCCIIEOBATENbCKON U MPOSKTHOM EATeIbHOCTH
B 00slacT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIIeHUs 3a1ad (U3UYECKOTO CONEpKaHUs, TPUMEHEHUIO Pa3INIHBIX
METOJI0B TTO3HAHUS;

BJIAJCTh BHUJAAMH JEATEIBHOCTH I10 TMOJYYEHHUIO HOBOTO 3HAHMUS, €ro
UHTEPIpETaluy, MNpPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3JIUYHBIX y4EeOHBIX
CUTYaIHsIX, B TOM YHCJIE IPU CO3J]aHUU yU€OHBIX IPOEKTOB B 00J1aCTH (DU3UKU;

BBISBIIATh TMPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHUs, HaXOIUTh apTyMEHTHI IJIsS JIOKa3aTelbhCTBa
CBOUX YTBEPXICHHI, 3a7aBaTh apaMeTPhl U KPUTEPUU PEIICHHUS;

aHAM3UPOBATh TIONYYCHHBIE B XOJE PpEIICHUS 3a7a4d  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh © (OPMYIUPOBATh COOCTBEHHBIE 3a7ayll B 00pa30BaTEIbHOU
JESTENBHOCTH, B TOM YHCIIE TPU U3YUCHUH (PUUKU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEeHOCUTh 3HaHUs 10 (U3UMKE B MPAKTUYECKYIO 00JacTh
KU3HEICATCITLHOCTH;

yMETh HWHTETPUPOBATh 3HAHWS W3 PaA3HBIX TNPEIMETHBIX O00JacTel;

BBIJIBUTATh HOBBIC WJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOJIXO/IbI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 3a]]a4H, TOMYCKAIOIUE AIbTePHATUBHBIE PEIICHUS.
Pa6ora c undopmanmeii:

BJIAJICTh HABBIKAMHU TOJYYCHHS MHPOpMAUU (HU3UICCKOTO COMCPIKAHUS W3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBIATH IIOWCK, aHAINU3,
CUCTEMATHU3AIMI0 U WHTEPHIPETAlUI0 HWH(OpMAIMU pa3lIWyHBIX BUIOB U (opM
Ipe/ICTaBIICHNUS;

OLICHUBATh JIOCTOBEPHOCTh MH(OpMAIUY;

WCIIOJIB30BaTh  CPENCTBA  WH(DOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMMOHHBIX
3a1a4 ¢ coOmroJieHneM TpeOOBaHWUW DSPrOHOMHMKH, TEXHUKH OE€30I1acHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBBIX M OITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

co37aBaTh TEKCTHl (M3MYECKOTO COJEPKaHHMS B Pa3IMYHBIX (popmaTax ¢
y4€TOM Ha3zHAYCHUST HHPOPMAIUH U TIEJICBOI ayAUTOPUH, BEIOUPAs] ONTHMAITBHYIO
dbopMy npecTaBIeHUS U BU3yalIn3aIiu.

KoMMmyHnKkaTHBHBbIE YHUBeEPcaibHbIEe y4eOHbIe 1eHCTBUS:
OCYLIECTBJIATh OOIIEHHWE Ha YpoKax (U3MKM W BO BHE-ypOUYHOU
NEeSITeNbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallud W  CMAT4aTh
KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSA C HMCIOIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh W KMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBHI C y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJJIEKTUBA;

NPUHUMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH W
KOOPJAMHHUPOBATH JICMCTBUS IO €€ JOCTHKECHUIO: COCTABIIATH IUIAH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAadye€CTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHMKA KOMAaHJbl B
oO1IHii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIEHWBATh MACHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATEIILHO OCYLIECTBJISATh [MO3HABATENbHYIO AESITENBHOCTh B 00JACTH
GU3UKM W acCTPOHOMUH, BBISBJIATH MPOOJEMBI, CTaBUTh U (POPMyIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHHS MPAKTUUYECKON padOThI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUSIM;

pacIMpATh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, Opath Ha ceds
OTBETCTBEHHOCTh 3a peuIeHue;

OIICHUBATh MPUOOPETEHHBIHN OIBIT;

CHoCcOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYIHULIHMH B 00JacTd
(U3UKHU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHBBI B IEATEIbHOCTb,
OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BIIQJIETh  HABBIKAMU  TMO3HABATENbHOM  pediiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JICUCTBUM M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YJIbTaTOB H
OCHOBAHMUI;



UCTIOJIb30BaTh MPUEMBI pehIeKCUU ISl OIIEHKH CUTYyallH, BEIOOpa BEPHOTO
peleHus;

YMEThb OLIEHWBATh PUCKHA U CBOCBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHMIKEHHUIO;

OPUHMMATh MOTUBBI U apryMEHThl JPYTuX IIpU aHAJIMU3€ pe3yJIbTaToB
JeSITeIbHOCTH;

MPUHUMATH CeOs, TOHUMAasi CBOM HEJOCTATKU M JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX @pH aHaJM3e pe3yJbTaToB
NESTENIbHOCTH;

MpHU3HaBaTh CBOE MPABO M MPABO APYTHX HA OIIHUOKH.

B mporiecce TOCTHKEHUS TMUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI 10
(bu3MKe 111 YPOBHS CpEeIHEro 001Iero oopazoBaHus y oOyqaronmnxcs
COBEpPIICHCTBYETCS 3MOLMOHAIbHBIA WHTEIIEKT, MPEoaratomui
Cc(pOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHHMMATh CBOE 3MOILIMOHAIBHOE
COCTOSIHWE, BUCTh HAIMpPABICHUS PAa3BUTHS COOCTBEHHON SMOIIMOHAIBHON CQephl,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMsI, BKJIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBO€  IIOBEJIEHUE, CIOCOOHOCTh  aJaNTHUPOBATBCI K
YMOILIMOHAEHBIM U3MEHEHHUSIM U TIPOSIBISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKJIIOYAIONIEH CTPEMJICHHE K JOCTH)KCHHUIO LEIH U
yCcHexy, ONTHUMHU3M, HWHUIMATUBHOCTb, yMEHHME JIEHCTBOBaTb MCXOASl M3 CBOMX
BO3MOKHOCTEH;

SMMATHH, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHMMATh SMOIMOHATBHOE COCTOSHUE
JIPYTHUX, YYUTHIBATh €T0 IPU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTpAaUBaTh OTHOIICHHUS C
APYTUMH JIIOAbMH, 3200TUTHCS, TPOSIBISATH UHTEPEC U pa3peliaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 10 Kjacce mpeiMeTHbIE Pe3ysbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTh y 00yHarOUIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpax poJib U MecTo (u3uKu B (HopMHpOBaAHUH
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpPAa, B pPA3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKON JEATEIBHOCTH JIOJIEH;

YUUTHIBATh TPAHMUIIBI ~ TIPUMEHEHUS  HM3YYEHHBIX  (U3MUYECKUX  MOJEIICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAas CUCTEMa OTCUETa, aDCOIIOTHO TBEPIOE TEIO;

pacno3HaBaTh (PU3WYECKHUE SIBICHHUS (TPOIECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJUHEUHOE IBUKEHHE,
CBOOOJHOE TAJIeHUE Ted, JBM)KEHHE IO OKpPYKHOCTH, HHEpIHs, B3aUMOJCHCTBUE



TeIl;

ONUCHIBATh MEXAaHUYECKOE JBI)KEHUE, HCIONb3ysl (QU3NYECKUE BEINYUHBIL:
KOOpAMHATA, MyTh, NIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUila, UMITYJIbC
Tena, KUHETUYECKas »JHEprus, IMOTeHIMaNbHAas DJHEpPrusi, MexaHuueckas padoTa,
MEXaHUYECKasi MOIIHOCTh; IPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, HMX OOO3HAYEHUs M E€IUHULBI, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEIMUYUHAMY;

aHAIM3UPOBATh (PU3NUYECKHE MTPOLIECCHI U SIBJIEHUS, UCHOJbB3Ys (PU3NUECKUE 3aKOHBI
U OpUHLUIBL 3aKOH BcemupHoro tsiaroreHus, I, II m III 3axonbl HeroToHa, 3akoH
COXPAHEHMS MEXAaHWYECKOW DHEpPruMU, 3aKOH COXPAHEHMS MMIIyJbCa, MPUHLMII
CYyHEPHO3ULIAN CUJI, IPUHIUIT PABHONIPABUS HHEPLUAIBHBIX CUCTEM OTCYETA, MPHU ITOM
pasznuyaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHUE U
ycioBus (TpaHuIlbl, 0071aCTH) TPUMEHUMOCTH;

BBITIOJIHATH YKCIIEPUMEHTHI 110 MCCIEAO0BAaHUIO (PU3UUECKUX SIBIIEHUN U MPOIECCOB
C HCMOJb30BAaHUEM NPSMBIX, U KOCBEHHBIX M3MEpPEHUH, IpHU 3TOM (OPMYIHUPOBATH
npoOiemy/3afjadyy M THUIOTE3Y Y4e€OHOro  SKCIEPUMEHTA, NMPOBOAMUTH OIBIT U
(opMyIIMpOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUST PU3NUECKUX BEIUYUH, IPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKU MOTPEIIHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (GU3HMUECKUMU BEJIMUYMHAMHU C UCTIOIb30BAHUEM
IPSIMBIX U3MEPEHHH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTaThl
NOJIYYEHHOW 3aBHUCHUMOCTU (PU3MYECKHX BEJIMYMH B BHUJE TaOMUI U TpadUKOB, AENaTh
BBIBO/IbI I10 PE3YJIbTaTaM UCCIIENOBaHNU;

co0r01aTh paBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUH HCCIET0BaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHON ESITeIbHOCTH
C HCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U JJA0OPATOPHOIO 000PYI0BaHNUS;

pemars pacdyEéTHBIE 3ala4dl C SBHO 3aJaHHOW (U3MYECKOH MOJENBIO, HCIIONB3Ys
¢u3nyeckue 3aKOHBI W TPHUHIIMITEI, HA OCHOBE aHajW3a YCIOBHUS 3aJadyd BBIOWPATh
(U3NYIECKYI0 MOJICINb, BBIICIATh (PU3NICCKUE BEIMYMHBI U (POPMYIIBI, HEOOXOIAMMBIE
JUTsE €€ peleHus], IPOBOIUTH PACUETHI M OLICHUBATh PEaIbHOCTh TOJYYCHHOTO 3HAUCHUS
(bU3UYECKON BEIMUUHBI,

peniaTh KadeCTBEHHBIC 3aJa4yM: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
IIEMOYKY PACCYXJACHUM C OMOpONM Ha W3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3NYIECKUE SIBICHUS;

UCTIONb30BaTh TP PENICHWH YYEeOHBIX 3a7a4 COBPEMEHHBIE WH(OPMAIMOHHBIE
TEXHOJIOTUH JUISI TIOMCKA, CTPYKTYPUPOBAHHS, WHTEPIIPETAIIMH | TPEIACTaBICHUS
y4eOHOW W HAyYHO-TIOMYJIIPHON HH(POpMAITUH, TOTYYCHHON U3 Pa3INIHBIX HCTOYHUKOB,
KPUTHICCKU aHATU3UPOBATH MOJIyIaeMy0 HHPOPMAIIHIO;

MPUBOJNTHh MPUMEPHI BKIAJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHUE HAYKH, OOBICHEHUE TPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U



TEXHOJIOTHI;

UCIIONb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHON JKU3HU
Uil obecniedeHus: 0e30MacHOCTH MpU OOpalleHUuH C NpuOOpaMH U TEXHUYECKUMU
yCTpOMCTBaMHM, JUJIsi COXpPAHEHMsI 30POBbS U COONIONEHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyMIE C BHIOJHEHNEM PAa3IMUHBIX COIMAIBHBIX POJICH, MIaHUPOBATH
pa®oTy TpyNmbl, paMOHAIBHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATH
JIeSITENIbHOCTh B HECTaHJAPTHBIX CUTYallUsX, aJ€KBATHO OILIEHHWBATh BKIJIAJ KaXKIOrO
U3 YYACTHUKOB I'PYIIIbI B PEIICHNE PACCMaTPUBAEMON ITPOOIIEMBI.

K xoniy obyuenus B 11 kjacce nmpeIMeTHbIE pPe3ysbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YUAIOITUXCSI YMEHUI:

JEMOHCTPUPOBATh, Ha MpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B pPA3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON JEATEIBHOCTH JIOJIEH;

YYHUTBIBATHh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (DU3UICCKUX MOJCIICH: HICATbHBIN
ra3, MOJIEJIM CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOYECUHBIM DIEKTPUUECKUU
3aps Py pelieHur GU3NIECKUX 3a1a4;

pacrio3HaBath (U3MYECKHE SIBJICHUSI (TIPOLIECChI) U OOBSACHITH HMX Ha OCHOBE
3aKOHOB MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOECHUS BEILIECTBA UAJIEKTPOIUHAMUKU
muddy3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE KUIKOCTEH W TBEPIBIX TEJ, H3MCHECHHE
oO0béMa Tel Tpu HarpeBaHuM (OXJAXJACHUHU), TEIJIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJICH LU, IUIABJICHUE, KPUCTAIUIN3ALMs, KUIIEHNE, BJIAXXHOCTh BO3yXa,10BBIIICHUE
JIaBJICHUA Tra3a MNpU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBA3b MEXKIY IapaMeTpaMu
COCTOSIHMSI Ta3a B U30IPOIECCax, IEKTPU3ALUs TEJ, B3aUMOICHCTBUE 3apsi/I0B;

ONMCHIBAaTh U3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBIICHUS, UCIOJIb3Ys
(dbu3uYecKre BEIMYUHBI: JIaBJICHUE ra3a, TeMIepaTypa, CpeaHsss KUHETHYECKasl SHEPTUsI
XA0TUYECKOTO  JIBUKEHHUSI MOJICKYJ, CpPEAHEKBaJpaTU4yHas CKOPOCTbh MOJICKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPrus, pabota rasza, KodQ(PUIMEHT MOJIE3HOTO
JEUCTBUSL TEIUIOBOT'O JIBUTATEJNsl; MPU OMUCAHUM MPABUIBLHO TPAKTOBATh (DU3UUYECKUI
CMBICIT MCTIOJB3YEMbIX BEJTUYHMH, UX 0003HAUEHUS M €IUHUIIbI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMHU BEJIMUUHAM;

ONMUCHIBATh M3YYEHHBIE BJIEKTPUUECKUE CBOMICTBA BEILIECTBA W DJIEKTPUUECKHUE
sBIICHUST (TIPOIIECCHI), HMCTHONB3YS (U3MYECKUE BEIWYUHBI: JJICKTPUUYCCKUN 3apsi,
AIEKTPUYECKOE MOJIE€, HANPSKEHHOCTh TMOJA, MNOTEHIMAl, Pa3HOCTh IOTEHIHAJIOB;
MIPY ONMCAHUH MPABUIILHO TPAKTOBATH (PU3MUECKHUI CMBICI UCIIOJIB3yEMbIX BEJTMYHH, UX
0003HaYCHUSI M €UHUIIBI;, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3UUECKYIO
BEJIMYUHY C IPYTMMH BEJIMYUHAMU;

aHATM3UPOBATH (PU3UUECKHUE TTPOIIECCHI U SIBJICHUS, HCTIONIB3YS (PU3NIECKUE 3aKOHBI
U NPUHIUIOBL  MOJIEKYJISIPHO-KMHETHUECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, a30BbIC
3aKOHBI, CBSI3b CPEIHEM KHUHETHUYECKOW SHEPTHM TEIUIOBOTO JBHMXKEHHUS MOJIEKYJ C
aOCOJIFOTHON TeMmepaTypor, MEpBBIM 3aKOH TEPMOJIMHAMHKU, 3aKOH COXpaHEHUS



ANEKTPUYECKOTO 3apsiia, 3akoH KyioHa, Tmpu 3TOM  pasanyaTh  CIOBECHYIO
(GOpMYIIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHE W YCIOBUS (TPaHHMIIBI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JEHCTBUS MAIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUS HMX OE30MacHOTO HCIOJIb30BAHUS B ITOBCEIHEBHOMU
JKU3HU,

BBITIOJTHATH YKCIIEPUMEHTHI 110 MCCIICOBAHUIO (DU3MYECKUX SBIICHUN U MPOIIECCOB
C WCIOJIb30BAaHUEM IMPSMBIX, ¥ KOCBEHHBIX HW3MEpPEHUM, MPU 3TOM (OPMYIUPOBATH
npobieMy/3aady H THIIOTE3y Y4YeOHOro »JKCIEPUMEHTa, COOHMpaTh YCTaHOBKY
U3 TIPEIOKEHHOTO0 000PYTI0BaHHUS, TPOBOJIUTH OMBIT U ()OPMYIUPOBATH BHIBO/IHI;

OCYIIECTBJIATH MPSMbIE U KOCBEHHBIE U3MEPECHHS (PHU3NYCCKUX BEIIMYUH, ITPU STOM
BEIOWPATh ONTHMAJBHBIN CIMOCO0 WM3MEPEHHS W WCIIOJIh30BAaTh W3BECTHHIE METOJIBI
OIICHKH TTOTPENTHOCTEH H3MEPCHUN;

MCCJIEIOBATh 3aBUCUMOCTH MEXIY (HU3MYECCKUMHU BEIIMUYNHAMH C HCIIOJIh30BAHUEM
IPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MIOJTYYEHHOW 3aBUCUMOCTH (DM3UYCCKHX BEIWYUH B BHUJC TAOIUIl M IrpadUKOB, JeIaTh
BBIBOJIBI IO pe3yjIbTaTaM UCCIICI0OBAHMUSI,

coOmro1aTh IpaBMIIa 0€30MaCHOTO TPY/Aa P MPOBEJCHUH UCCIICIOBAHNUN B PaMKax
y4e0HOTO IKCIIEPUMEHTa, YYCOHO-HCCIIENOBATEILCKOW W TMPOCKTHON ACSITEIBHOCTH
C MCIIOJIb30BAHMEM M3MEPHUTEIIBHBIX YCTPOMCTB M JJA0OPATOPHOTO 000PYI0BAHNUS;

pemath pacy€THBIC 3a/layd C SIBHO 3aJaHHONW (DU3UYECKON MOJIEIbI0, UCTIOJIB3YsI
(du3HYeCcKre 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a/1aul BEIOUPATh

(U3NYIECKYIO0 MOJIENb, BBIACTATh (PU3NUCCKUE BEIMYUMHBI U (POPMYIIBI, HEOOXOIAMMBIE
1T €€ peleHus], MPOBOIUTh PacYEThl M OLIEHUBAThH PeaJbHOCTh MOMYyUYEHHOTO 3HAYCHUS
(u3nyecKoil BEITUUYHHBI;

pemaTs KadeCTBEHHBIE 3aJa4d: BBICTPAaWBaTh JIOTHYECKH HEMPOTHBOPEUYUBYIO
[EMOYKYy pACCY)XJIEHUH C OMOpod Ha H3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
du3nIeCcKue SIBICHNUS;

UCTIONB30BaTh TPH PEIICHHH YYEOHBIX 3aJa4 COBPEMEHHBIE WH(OPMAIMOHHBIE
TEXHOJIOTMM Il IIOMCKA, CTPYKTYpPUPOBAHUS, HWHTEPIPETALUU M MPEICTaBICHUS
y4eOHON M HayYHO-IOIYJIIPHONW HH(POPMALMH, TOTYUEHHON U3 pa3IU4YHbIX HCTOYHHUKOB,
KPUTHYECKH aHATM3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

OPUBOIUTH MPUMEPHl BKIAJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHUE HAYKH, 00BICHEHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TIOBCETHEBHON KU3HU
Uit obecniedeHus: 0e30MacHOCTH MpU OOpalleHUuH C NpubopaMH U TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXpPAHEHHUS 370pPOBbS M COOJIIOJAECHHS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOUIEH CpeLE;

paboTaTh B IpyMII€ C BHIIIOJIHEHUEM Pa3IMUHBIX COLIMATIBHBIX POJIEH, MJIaHUPOBATh
paboTy Tpymnmbl, palroOHAIbHO paclpenessaTh O00s3aHHOCTH W IUIAHUPOBATh



JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalMSX, aJCKBAaTHO OLIEHUBATh BKIAJ Ka)XJOTO
U3 YYaCTHUKOB TPYMIIbI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIIEMBI.

K koniy oOyuenuss B 12 Kjacce npeIMeTHbIE Pe3yJbTaThl HA 0A30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBAThL Ha TMpUMeEpax pojib U MecTo (U3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B pPA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM JEATEIbHOCTU JIFOAEHU, LEJIOCTHOCTh M E€IUHCTBO
(pu3HUECKON KapTUHBI MUDA;

YUHUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YUYEHHBIX (DU3MYECKUX MOJEICH: TOYCHHBIN
ANEKTPUUYECKUH 3apsl, JIy4Y CBETA, TOUEUHBIN MCTOYHUK CBETA, /I€pHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJ b aTOMHOTO SI/Ipa MPHU PelieHnn PU3NIeCcKux 3a1ad;

pacno3HaBath (puU3MYECKHe SBICHUS (TPOLECCh) WU OOBICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKM W KBAHTOBOM (PU3UKHU: DJIEKTPUYECKas MPOBOIUMOCTbD,
TEMJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJEHUCTBHE
MarHuTOB, AJIEKTPOMArHWTHAsT UHAYKIMS, NEUCTBUE MArHUTHOIO TMOJIS Ha MPOBOJHUK
C TOKOM M JBWXKYIIMUWCS 3apsll, DSJEKTPOMArHUTHbIE KoJIeOAHUS U  BOJIHBI,
MPSAMOJIMHEMHOE PACIpPOCTPAHEHUE CBETA, OTPAKEHHE, MPEIOMIIEHUE, UHTEp(PEepEeHIIHS,
mudpakus U ToJsIpU3alus CBETa, AMCIEPCUsi CBeTa, (HOTOANEKTpUUYecKUi 3PdexT
(boToaddexT), cBEeTOBOE AaBieHHWE, BO3HUKHOBEHHUE JMHEWUYATOro CIEKTpa aroma
BOJIOPO/1a, €CTECTBEHHASI 1 HCKYCCTBEHHAs PaJOaKTUBHOCTD;

ONHCHIBATh HW3YYEHHBIE CBOWCTBAa BelIeCTBA (DICKTPUYECKUE, MATHUTHBIE,
ONTHYECKHE, JEKTPUUYECKYIO MPOBOJAUMOCTh PAa3IUYHbIX CPENl) U DJIEKTPOMArHUTHBIC
ABJICHUSI (TIPOIECCHI), UCTIONB3YSl (PU3NYECKUE BEJIMUYMHBIL: AICKTPUUYECKUHN 3apsll, cuja
TOKA, DJICKTPUYECKOE HANPSDKEHUE, DJIEKTPUYECKOE CONPOTUBICHHE, PA3HOCTH
MOTEHIIMAJIOB, JIEKTPOABUKYIAs CHIa, paboTa TOKA, MHAYKIUS MAarHUTHOTO TOJIsA, CHJIA
Awmnepa, cuna JlopeHlla, MHAYKTUBHOCTh KATYLIKH, BSHEPTUs DJIEKTPUUYECKOTO U
MarHUTHOTO MOJIEH, NEPUOJ U YAaCTOTa KOJeOaHUl B KOJeOaTeIbHOM KOHTYpE, 3apsij U
CHWJIa TOKa B TPOLIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTosiHHE W ONTHYECKasl Cuia JIMH3bI, NP OMNUCAHUM NPABWIBHO TPAKTOBATh
(U3HUECKUI CMBICT MCIOJIb3YEMbIX BEMYMH, UX 0003HAYEHUSI M €IMHULIBI, YKA3bIBaTh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C JPYTMMH BETUYMHAMU;

OIKCHIBaTh U3YyUYCHHBIC KBAHTOBBIC SIBICHUS M MPOLIECCHI, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS
Y UMITYJIbC (POTOHA, IEPHUOJ ITOTYypaciaga, SHEPTUsl CBSI3U aTOMHBIX sIJIEp, IPU ONUCAHUN
MPaBUJIBLHO TPAKTOBATH (PM3HUUECKUI CMBICT UCIOIb3YEMbIX BETUYNH, UX 0003HAUYECHHUS U
€IMHHULbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JaHHYI (U3UYECKYIO0 BEIMYHUHY
C IPYTMMH BEIMYNHAMU, BEIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBATh PUIUYECKHE MTPOLIECCHI U SIBJICHUS, HCIObB3Ys (DU3NUECKUE 3aKOHbI
Y MPUHLUIBL: 3aK0H OMa, 3aKOHBI MOCJIEN0BATENBHOTO U MapaJUIEIbHOIO0 COCINHEHUS



IIPOBOJHUKOB, 3aKOH Jlxoyis—JIeHua, 3aKOH 3JIEKTPOMArHUTHOW HMHAYKLWH, 3aKOH
INPSAMOJIMHENHOIO PACIpPOCTPAHEHUS CBETA, 3aKOHbI OTPaKEHUS CBETA, 3aKOHBI
NpEeIOMJICHUSI CBETa, ypaBHEHHE OWHINTeHHA ansi dortordderra, 3aKOH COXpPaHCHHS
JHEPI'uH, 3aKOH COXPAHECHUSA HMMITYJIbCA, 3aKOH COXPAHECHUSA JJIEKTPUYECKOIrO 3apsia,
3aKOH COXPaHEHUs1 MacCOBOI0 YUCJIa, IOCTynaTsl bopa, 3aKOH paguoakTUBHOIO pacnajia,
Opyd 3TOM pa3iudarh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIpAXKEHHE U yCIIOBUS (TpaHMLbl, 00JIaCTH) IPUMEHUMOCTH;

ONpPENEIATh HAIPABICHUE BEKTOpAa WHAYKLUMM MArHUTHOTO IOJ IPOBOJHUKA
C TOKOM, cujibl AMnepa u cuiibl Jlopenua;

CTPOUTHh M OIHUCHIBaTh M300pa)kKeHHE, CO37aBAEMOE IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITNOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0OBAaHUIO (PU3NYECKUX SBJICHUM U MPOLIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX U3MEPEHUU: MpU 3TOM (POpMYIHPOBaATh
npobsieMy/3afady M THUIOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAHOBKY
U3 IIPEII0)KEHHOI0 000PYI0BaHNUs, TPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYUIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMYUH, [IPU 3TOM
BbIOMpaTh ONTUMAIbHBI CHOCOO M3MEPEHHS U HCIIOJIb30BATH W3BECTHBIE METO/IbI
OLICHKH MOTPENIHOCTEN U3MEPEHU;

UCCIIEJIOBATh 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM MPSMBIX
U3MEpPEHU: TpU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCUPOBATH pPE3YyJIbTAThI
MOJy4YEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOIUIl U rpadukos, nenaThb
BBIBO/IBI [10 PE3YJIbTaTaM MCCIIEA0BaHNU;

coOmro1aTh IpaBmiIa 0€30MaCHOTO TPyAa MPHU MPOBEICHUN UCCIICIOBAHUN B PaMKax
y4eOHOTO SKCIEPUMEHTa, YYEOHO-MCCICAOBATEILCKOW W TMPOEKTHON ACSITEIBHOCTH
C UCTIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYIOBAHUS;

pemath pacuyE€THBIC 33a/1ayd C SIBHO 3aJaHHOW (PU3WYECKON MOJNEIBI0, MUCIONB3YS
(bu3nYecKue 3aKOHBI W TPUHIIUIIEI, HA OCHOBE aHAJM3a YCJOBHUS 3a/Jadyd BBHIOMPATH
(bU3UYECKYI0 MOJIENb, BBIACIATH (PU3NYECKUE BETUIUHBI B (DOPMYIIBI, HEOOXOAUMBIE JIS
e pemieHus, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTh MOJYYCHHOTO 3HAYCHUS
(bu3HYeCcKOoi BEIMUNHBI;

permarh Ka4deCTBEHHBIC 3aJadyd: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
IEMOYKY PACCYXACHUI C OMOpod Ha W3yYCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE SIBICHUS,

UCIIOJIb30BaTh TPHU DPEIICHUH Y4YEOHBIX 3a/lad COBpPEMEHHBbIC HH(GOPMAIIMOHHBIE
TEXHOJIOTUH JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAIIMA U TPEICTABICHUS
y4eOHOM U HAYYHO-TIOMYJIAPHON HH(pOpMAINH, TOTYYEHHOUN U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIyIaeMyI0 HHGOPMAIIHIO;

OOBSCHATh TPHUHIMIBI JESHCTBHUS MAIWH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
pasznuyaTh yCIOBUA UX 0€30MaCHOTO UCIIOJIH30BAHUS B TTIOBCETHEBHOM KU3HU;

MPUBOJNTHh MPUMEPHI BKIAJAa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUM;



MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW KU3HU
g obecriedeHust 0e30macHOCTU MpU OOpallleHuu C MpUOOpaMH U TEXHUYECKUMU
yCTPOMCTBaMH, [JIsi COXPAHEHHsI 3J0POBBS U COONIONEHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPY>KalOLEH CpeJIe;

paboTaTh B TPYyIIE C BHITOJTHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy Tpynmbl, pPalMOHAIBHO paclpeiessTb OO0S3aHHOCTH U IUIAHUPOBATH
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJCKBaTHO OIIEHMBATh BKJIAJ KaXXIOrO
U3 YYaCTHUKOB I'PYNIIbI B PEIIEHHE PACCMATPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosnuyecTBO 4acoB JJIeKTPOHHbIE
HavmeHoBaHue pa3aesioB HbDOBLIC
Nen/m |y rem mporpammsr Bcero Kourpoarn | Hpakruyeck (PP ‘
bie paGoThl | He paGoThI o0pa3oBare/ibHbIE PeCypChl
Pa3znen 1. ®DU3UKA U METOJbl HAYYHOI'O ITIO3HAHUSA
1.1 ®dusrka 1 METOABI HAYYHOTO 2 1 brbmmorexa HOK
TO3HAHMS https://m.edsoo.ru/7f41bf72
Uroro nio pazneny 2 1
Paszgen 2. MEXAHUKA
2.1 Kunematuka 9 1 D) budnmorexa LIOK
https://m.edsoo.ru/7f41bf72
2.2 JlnHaMuka 12 1 D) Babmaorexa IIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 9 1 2 budmorexa TOK
https://m.edsoo.ru/741bf72
Utoro no pazneny 30 3 6
3 IToBTOpEHME 2
OBIIEE KOJIHYECTBO YACOB IIO 34 4 6
ITPOT'PAMME



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

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosnuyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB
Nen/m |y rem mporpammbr Bcero Konrpoasn | Ipakruieck (dponzac)
porp bie paGOTHI | He paGoThi o0pa3oBaTesIbHbIC pecypcChl
Paznea 1. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
1.1 OCHOBBI MOJIEKYJISIPHO- 13 5 | bubmmorexa LIOK
KUHETHYECKON TEOPUH https://m.edsoo.ru/7f41bf72
1.2 OCHOBBI TEPMOJMHAMUKU 14 | bubimorexa LIOK
https://m.edsoo.ru/7f41bf72
1.3 ArperaTHble COCTOSIHUS BEIIECTBA. 9 ) Bubnnoreka IIOK
Da30BLIE IEPEXOIEI https://m.edsoo.ru/7f41bf72
5 1
Hroro no pazaeny 36
Pa3znen 2. QJIEKTPOAUHAMUKA
1 2
2.1 DIeKTpOCTaTHKA 21 Bubnnoreka IIOK
https://m.edsoo.ru/7{41bf72
1
2.2 [TOCTOSHHBIN DIEKTPHYECKHMI TOK. 11 bubmmorexa [IOK
Toxku Bpas3IM4YHBIX Cpeaax https://m.edsoo.ru/7{41bf72
2 2
Hroro no pazneny 32
OBIIEE KOJIHYECTBO YACOB 110 68 7 3
ITIPOI'PAMME



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

TEMATHUYECKOE IINTAHUPOBAHHUE

12 KUJIACC
KosaunuyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanue
(mudposbie)
Nen/m| pasnenos u Tem Bcero Koutponu HpaK;quCK 0GpazoBaTebHbIe
0
NpOrpaMMBI ble paboThl | He padoThI becypet
Pazngen 1. DJIEKTPOAUHAMUKA
11 MaruuTtHOE mone. 1 5 3 Bu6mmorexa [IOK
. OJNEKTpOMArHATHAs HHY KM https://m.edsoo.ru/7f41¢97
Y
Uroro o pazne
TOTO IO pa3jieny 1 5 3
Pasznen 2. KOJIEBAHUSA 1 BOJIHBI
51 MexaHn4eckue u 9 i Bu6nmorexa [IOK
: AJIEKTPOMArHUTHBIE KOJIEOaHUS hitps://m.edsoo.ru/7f41c97
c
59 MexaHn4eckrue u 5 { Bu6nmorexa [IOK
' SJICKTPOMATHUTHBIC BOJIHBI https://m.edsoo.ru/7{41c97
Y
23 Onruka 10 3 bubmoreka [JOK
. https://m.edsoo.ru/7{41c97
C
1
Hroro no pa3zneny 24 4



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

Pasznen 3. OCHOBBI CIELNMUAJBHONW TEOPMHU OTHOCHUTEJBHOCTH

31 OCHOBBI ClTEUAIIBHON TEOPUU 4 ] Bubnmnorexa [IOK
' OTHOCUTEJIBHOCTH https://m.edsoo.ru/7{41c97
C
Hroro no pazneny
4 1
Pa3zgea 4. KBAHTOBAS ®U3UKA
4.1 OJ1eMEeHTHI KBAHTOBOU OIITHUKH 7 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41c97
C
4.2 Crpoenne atoma 4 bubnmorexa LIOK
https://m.edsoo.ru/7{41c97
C
4.3 ATOMHOE 5]1pO 6 1 Babmaorexa [IOK
https://m.edsoo.ru/7{41c97
c
2
Hroro no pazneny 17
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOOU3UKU
5.1 DJIEMEHTBI ACTPOHOMHH U 7 1 budmmorexa HOK
acTPODU3NKH https://m.edsoo.ru/7f41c97
C
1
Hroro no pazueny 7
Pazgen 6. OBOBIHIAIOIIEE ITOBTOPEHHUE
6.1 O6o6m1aroiee MOBTOPEHUE 5 bubnuorexa LIOK

https://m.edsoo.ru/7141c9
Tc



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

Hroro no pazneny

OBIEE KOJTHYECTBO 9ACOB 11O
IIPOI'PAMME

68




IHOYPOYHOE

ININTAHUPOBAHHUE
10 KJIACC

Kosan4yecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE

N Tema Aata o0pa3oBaTe/ibHbIE
ypoOKa Beero Koutposabusie | IlpakTuueckue | y3ygenns pecypent
padoThI padoThI
®U3BUKA U METOJbI HAYUHOTI'O ITIO3HAHMUSI (2 yaca)
®dusnka — Hayka O MpHUPOJIE. 03.09  [bubmauoteka [IOK
1/1 VHCTpYKTa’)k TO  TEXHHKE 1 https://m.edsoo.ru/ff0c32e2
0€30MMacHOCTH.
Ponb u MecTo ¢uszuku B GOpMUPOBAHUU 10.09  [bubnmoteka [IOK
COBPEMEHHOW HAYyYHOUW KapTHHBI MHUPA. https://m.edsoo.ru/ff0c33e6
2/2 Bxoonaa konmponvnasn paboma (Ne 1) 1 1
MEXAHHUKA.
KUHEMATMUKA (9 yacoB)
MexaHHueCcKOe IBUKEHUE. 17.09  [bubmmoreka [IOK
13 TlepeMelenne, CKOPOCTb, . https://m.edsoo.ru/ff0c3508
YCKOpEeHHUe
24 PaBHOMEpHOE NpSIMOTMHEWHOE i 24.09 EI/I6J‘{I/IOTCK3 HOK
JIBHDKEHUE ttps://m.edsoo.ru/ff0c3620
3/5 PaBHOYCKOpEHHOE TIPSIMOJTMHEHHOE { 01.10 EI/I6JI'I/IOTGKEI LHOK
JIBUYKEHUE ttps://m.edsoo.ru/ff0c372¢
46 Pemenue 3agau mo reme 1 08.10 BI/I6J‘{I/IOTCK3 LHOK
«PaBHOYCKOpPEHHOE MPSMOTMHEIHOE https://m.edsoo.ru/ff0c372¢
JIBIDKEHUE)
5/7 JlaGoparopuasn padora Ne 1 «3yuenne 1 . 15.10  |bu6nnoreka LIOK

JBUKEHHS TeJia, OPOLIEHHOT 0

TOPHU30HTAJIBHO»

https://m.edsoo.ru/ff0c372¢e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

6/8 CBo0OoiHOE TTaficHHEe. Y CKOpEeHHE 22.10 buonuoreka IJOK
CBOGOIHOIO MaIeHus 1 https://m.edsoo.ru/ff0c39cc
79 KpuBonnneiiHoe ABHKEHUE. 05.11  |bubamorexa IJOK
JIBIDKEHHE MaTePUAIbHONU TOYKH II0 1 https://m.edsoo.ru/ff0c3ada
OKPY)KHOCTH
8/10 Jla6opaTopnas padora Ne 2 12.11  |bubnuorexa IIOK
«V3y4eHne IBUKEHHsI TeJIa 110 https://m.edsoo.ru/ff0c3ada
OKPY:KHOCTH»
9/11 Konmponvnas paboma no meme 19.11
«Kunemamuxka mouku u meepoozo 1
mena» (Ne 2)
JUHAMMUKA (12 YACOB)
1/12 WHepruanbHble CHCTEMbI OTCYETA. 26.11  |bubmmorexa IIOK
IlepBrlii 3aKkoH HeroToHA https://m.edsoo.ru/ff0c3bed
2/13 Bropoif 3akon Hetotona miist 03.12  |bubnuoteka [IOK
MaTepUaIbHOK TOUKU https://m.edsoo.ru/ff0c3be8
3/14 Pemrenue 3a1a4 1o Teme «BTopoii 3aKoH 10.12 |bubmnorexa IIOK
HoroTonay https://m.edsoo.ru/ff0c3be8
4/15 Tperuif 3akon Herotona miist 17.12  [bubnmoteka [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
5/16 3aKkoH BceMHpHOro Tsrorenus. [lepBas 2412 |bubmuoreka IJOK
KOCMMYECKAsi CKOPOCTh https://m.edsoo.ru/ff0c3d00
6/17 Pewienue 3amau o teme «3aKoH 14.01 buonmnoreka [JOK
BCEMHPHOTO TSATOTCHUSD https://m.edsoo.ru/ff0c3d00
7/18 Cwta ynpyroctu. 3akon ['yka. Bec 21.01  |bubmmoreka LIOK
Tena https://m.edsoo.ru/ff0c3el8
8/19 JlaGopaTopuasi paGora Ne 3 28.01  |bubmmoteka IIOK
«/3MepeHne KeCTKOCTH NPYKUHBD) https://m.edsoo.ru/ff0c3el8
9/20 Cuna tpenus. Koadduument tpenus. 04.02  |bubmmoteka [JOK

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

10/21 | JlaGoparopHuas paGora Ne 4 11.02  [bubmuoreka [JOK
«M3mepenne kodpduuuenTa TpeHust https://m.edsoo.ru/ff0c3{76
CKOJIbIKEHHUSD)

11/22 IToctynarenbHOE U BpalaTeabHOE 18.02

.. bu6nuoreka IJOK
6 :
JBYOKEHHE aOCOJTIOTHO TBEPIOTO Teja bttos://m edsoo /et 1a6

12/23 | Koumponawvnas paboma no meme 25.02
«3akonvl mexanuku Horomona)

(N 3)
3AKOHBbI COXPAHEHUSA B MEXAHUKE (9 YACOB)

1/24 MMy ibC MaTepuaabHON TOYKH. 3aKOH 04.03  |bubmamorexa IIOK
COXPaHEHHUs UMITYJIbca. PeakTMBHOE https:/m.edsoo.ru/ff0c43d6
JIBHOKEHHUE

2/25 Pemenue 3a1a4 110 TeMe «MIMIyibe. 11.03 buonmnoreka [JOK
3aKOH COXPaHEHHsI MMITYJIbCa» https://m.edsoo.ru/ff0c43d6

3/26 PaGoTra 1 MOILIHOCTE CUJIBL. 18.03  |bubGimoreka LIOK

https://m.edsoo.ru/ff0c4502

4/27 Pemrenue 3amau o teme «Padora u 01.04  |bubmmoteka [JOK
MOIIHOCTb CHIIBI. KHHEeTHYECKast SHEprHs https://m.edsoo.ru/ff0c4502
MaTEPHAITBHON TOYKI

5/28 IToTeHIHaNbHAs SHEPTHSL. 08.04  |bubmmoreka [IOK

https://m.edsoo.ru/ff0c461a

6/29 JlaGopaTopHas padora Ne 5 «M3yuenue 15.04  [buGmmnoreka [IOK
32KOHA COXPAHEHHS] MeXaHHYECKOI https://m.edsoo.ru/ff0c461a
IHEPrum»

7/30 3aKOH COXPaHEHHSI MEXaHHUECKOW 22.04  [bubmmoreka [JOK
SHEpruu https://m.edsoo.ru/ff0c478¢

8/31 JlaGopaTopHasi paGora Ne 6 25.04 *  |bubnnoreka [IOK
«/3yueHHe pABHOBECHSI TeJIa 0] (11.6. 29.04 —|https://m.edsoo.ru/ff0c478¢c

Panmonumna)

JeidcTBHEM HECKOJbKHX CHJD)



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

9/32

Konumponwvnaa paboma no meme
«Kunemamuxa. /lunamuka. 3akonot
coxpanenus 6 mexanuke» (Ne 4)

06.05

1/33

O06o06maronmii ypok o Kypey puszuku
10 xnacca

13.05

2/34

«Du3uKa u MHP, B KOTOPOM MbI JKUBEM)>»

20.05




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosauuecTBO 4acos JJIEKTPOHHBbIE
Ne S Aara undpoBbIe
P H3yHeHus o0pa3oBaTe/ibHbIE
Beero Koutposbhbie | IlpakTHueckue pecypeet
padoThI padoThI
MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMMUKA.
OCHOBbI MOJIEKYJISIPHO - KHHETHYECKOU TEOPUU (MKT) (13 YACOB)

1/1 IHCTPYKTaX M0 TEXHUKE O€30MaCHOCTH. 02.09 bubnrorexa [IOK
(OCHOBHBIC IOJIOKEHHS MOJICKYIISIPHO- 1 https://m.edsoo.ru/ff0c4
KHHETUYECKON TEOPHH. dc2
XapakTep ABWKEHUS U B3aUMOIEHCTBUA 05.09 buonnoreka LIOK

2/2 YACTHI[ BEIECTBA https://m.edsoo.ru/ff0c4

' 1 1 dc2
Bxoonaa konmponwvuas paooma (Ne 1) ces
Macca mosekys. KonnuecTBo BeliecTsa. 09.09 bubnnoreka [JOK

313 1 https://m_edsoo.ru/ff0c4

[TocTosinHast ABOraapo d“g& m.edsoo.ru/tf0c
c
Peiienue 3amaa mo teme «Macca 12.09 buobmorexa IJOK

/4 1 https://m.edsoo.ru/ff0c4

MoJiekyJi. KonnuecTBo BemiecTBa» i 123 /1. :
c

5/5 TeruioBoe paBHoBecre. Temmeparypa u eé 1 16.09 bubmorexa [IOK
M3MEpEHUe. https://m.edsoo.ru/ff0c4f]

de

6/6 Mneanbubiii Ta3 B8 MKT. OcHoBHOE 19.09 bu6mmoreka [IOK
ypaBHeHHEe MKT 1 https://m.edsoo.ru/ff0c4f]

de

7/7 VYpaBuenne MenneneeBa-Kianeiipona 23.09 bu6nuoreka IOK

! https://m.edsoo.ru/ff0c5
lle



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

[IpU TCIUIOIICPEAAYUCY

8/8 Perenue 3a1a4 1o teMe «YpaBHEHHUE 1 26.09 buoimoreka [HOK
. https://m.edsoo.ru/ff0c5
Menneneesa-Knamneiipona» 11le
9/9 3axon JlaneToHa. ['a30BbIE 3aKOHBI 1 30.09 bu6nmuoreka IHOK
https://m.edsoo.ru/ff0c5
lle
10/10 IaGopaTopnas padora Ne 1 03.10 bubnrorexa [IOK
«IKCIepuMeHTATBHAsI IPoBepKa 3akona Leif | 1 https://m.edsoo.ru/ff0c5
— Jlroccaka» lle
11/11  |3ompouecchl B UI€aJTbHOM T'a3e U UX 07.10 bu6nnoreka [JOK
1 https://m.edsoo.ru/ff0c5
rpadguueckoe npeacTaBiieHNE -0 /. :
e
12/12  |Pemenue 3anau no Teme «M3onpoueccs B 1 10.10 buoimoreka [HOK
MIeabHOM Ta3e U UX rpaduuecKkoe https://m.edsoo.ru/ff0c5
[IpEICTABIICHUE) 70e
13/13  |Koumponwvnas paboma no meme «Ocnogul 1 14.10
MKT» (Ne 2)
OCHOBBI TEPMOJIMHAMMKH (14 4acos)
1/14 BHyTpeHHsIs1 SHEPTUsT U CLIOCO0bI €€ 17.10 bu6anoreka LIOK
n3MeHeHus. KonmuecTBo TErioThl U padoTa. https://m.edsoo.ru/ff0c5
952
1
2/15  |Pemenue 3anau no Teme «BHyTpenHss sHeprus. | 1 21.10 bubmorexa [IOK
KonuuectBo Temnotsl. PaGora B https://m.edsoo.ru/ff0cS
TEPMOTUHAMHKE) 952
3/16 24.10 but6noreka [JOK
Brbl Terutonepeaasiu 1 https://m.edsoo.ru/ff0c5
c36
4/17  [KonudecTBO TEIUIOTHI IIPH TeIJIoNepesaye. 07.11 buoimoreka [{OK
AnaGaTHBIH Tporece 1 https://m.edsoo.ru/ff0c5
c36
5/18  |Pemenue 3anad no teMe «KoauuecTBo TEMIOTHI 1 11.11 brbmunoreka [JOK

https://m.edsoo.ru/ff0c5

c36



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

6/19  [[lepBblii 3aKOH TEPMOAUHAMHUKH U €TO 14.11 buoimoreka [HOK
pUMEeHEHHE K H30IPOoIieccaM h;tDSZ/ /m.edsoo.ru/ff0c5
efc
7/20  |Pemrenue 3ama4 o Teme «IlepBbiit 3aKOH 18.11 bubnrorexa [JOK
TEPMOTUHAMUKI https://m.edsoo.ru/ff0c5
efc
8/21  [HeoOpaTMMOCTb MPOLECCOB B MPUPOJIE. 21.11 bubmorexa [IOK
BTOpoii 3aKOH TePMOIMHAMUKHI gg[(t)) S
9/22 [Tpunumn nevicreus u KI1J] TeruioBoit 25.11 bubnmoreka IJOK
MATIHHEI https://m.edsoo.ru/ff0c6
00a
10/23  |Huxn Kapuo u ero KITJ] 28.11 buoanoreka [JOK
https://m.edsoo.ru/ff0c6
00a
11/24  |Pemenue 3aga4 o TeMe «OCHOBBI 28.11* bubnroreka IJOK
TEPMOINHAMHKID) https://m.edsoo.ru/ff0c6
230
12/25 [Oxonoruuyeckue mpoodaemMsl TEMIOIHEPIeTUKU 02.12 bu6imoreka [HOK
https://m.edsoo.ru/ff0c6
00a
13/26 |O606maromuii ypok «MonekynspHas (U3HKa. 05.12 bronnorexa [JOK
OCHOBBI TEPMOTHHAMUKH lglgtg&//m.edsoo.ru/ffow
14/27  |[Konmponvnas paboma no meme 09.12
«Monexynapuasa guzuka. Ocnoewt
mepmoounamuxuy (Ne 3)
AT'PEI'ATHBIE COCTOSHUSA BEHIECTBA. ®A30BBIE IIEPEXO/IbI (9 yacoB)
1/28  |[Tapoobpa3oBanue U kKoHaeHCalws. Ficmapenue u 12.12 bronnorexa [JOK
KUICHIC https://m.edsoo.ru/ff0c6
3b6
2/29  [Pewenue 3amau no teme «IlapoobGpazoBanue 1 16.12 bubnmorexa [IOK

KOHACHCAIIUA. I/ICHapCHI/IC 1 KUIICHUC)

https://m.edsoo.ru/ff0c6

3b6



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

3/30  |AGCOMIOTHAS U OTHOCHUTEIbHAS 19.12 buonuoreka [IOK
BJIQKHOCTB BO3AyXa. HachleHHbIH map 1 2281)51/ /m.edsoo.ru/ff0c6
4/31 TeEpnoe Teno. Kpucrammuaeckue u 23.12
bubmnoreka [IOK
PMOPHEIC Tea, 1 https://m.edsoo.ru/ff0c6
50
5/32 Konmponvnasa paboma no meme «Bzaumnvle 1 1 26.12 buonnorexa LIOK
npespawenus scudkocmeii u 2azo6» (Ne 4) https://m.edsoo.ru/ff0c6
5£0
6/33  |[lnaBjieHWe ¥ KPUCTAJUIM3ALHS. 09.01 bubnrorexa [IOK
YV nenpHas Termorta masieHus. CyOommumMarnus 1 1718[55:/ /m.edsoo.ru/ff0c6
7/34 13.01 bu6munoreka [IOK
VpaBHEHHE TEIUTOBOTO GaaHca 1 https:/m.edsoo.ru/ff0c6
820
8/35 Pemmenue 3anad no Teme «OCHOBBI 1 16.01 bubnnorexka [HOK
TEPMOTUHAMUKHY https://m.edsoo.ru/ff0c6
708
9/36  |[Konmponvnas paboma no meme «Ocroswt 1 1 20.01
mepmoounamurxuy (Ne 5)
AJIEKTPOAUHAMMKA.
AJIEKTPOCTATHKA (21 yac)
1/37  Pnexrpusaims Ten. DiaekTpudeckuii 3apsi. Jsa 23.01 bu6anorexa [IOK
BUJIA DJIEKTPUIECKHX 3aPSI0B ! ESES:/ /m.edsoo.ru/ff0c6
2/38 3aKOH COXPaHEHUs DJIEKTPUUECKOTO 3apsia 27.01 buonnoreka LIOK
1 https://m.edsoo.ru/ff0c6
bee
3/39 BsauMmoieiicTBUe 3apsaoB. 3aKOH 30.01 bu6mmoreka [IOK
Kynona. TodeuHslif anekTpudeckuil 3apsia 1 htTSZ/ /m.edsoo.ru/ff0c6
cca
4/40 Hanpsk€HHOCTh 3JIEKTPUUYECKOTO  TOJIS. 03.02
- brbommorexka [JOK
1
I HATpBREHHOCTH 1 https://m.edsoo.ru/ff0c6

df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

5/41 PaGoTa cuit 31eKTPOCTaTUYECKOTO  MOJISI. 06.02 bu6anoreka [IOK
[ToTeHuan. Pa3HOCTh MOTEHIINAIOB 1 ggDSZ//m.edSOO.ru/fowf
6/42  |Pemenue 3ama4 o Teme «HanpspkeHHOCTb, 1 10.02 bubnrorexa [JOK
[OTEHIINAN, Pa3HOCTH MOTEHIIUAIOB https://m.edsoo.ru/ff0c6
df2
7/43  [[IpOBOJHHMKH M IUJICKTPHUKH B 13.02 bru6imorexa IIOK
HIICKTPOCTATHYCCKOM II0JIC. 1 gtltgsr/ /m.edsoo.ru/ff0c7
]/44 . 17.02 bubnroreka IJOK
Di1ekTpo€MKOCTh. KoHiencaTtop 1 https:/m.edsoo.ru/ff0c7
126
9/45  |Peurenue 3ama4 no reme «KoHmeHCaTOPBI» 1 20.02 bubimorexa [IOK
https://m.edsoo.ru/ff0c7
126
10/46  [ImeKTPOEMKOCTh ILIOCKOTO 24.02 bu6imorexa IIOK
KOH/IeHCAaTOpa. DHEeprus 3apsHKEHHOT0 1 lzltt(f)’S:/ /m.edsoo.ru/ff0c7
KOHJIeHCaTopa =
11/47 |Pemenue 3ama4 1o TeMe « QHEPrust 27.02 bu6anoreka [IOK
1 https://m.edsoo.ru/ff0c7
3apsHKEHHOTO KOHIEHCATOPay DY :
c
12/48  |[[IpuHImn aefCTBUS ¥ MPUMEHEHHE 27.02* buonuoreka IJOK
1 https://m.edsoo.ru/ff0c7
KOH/ICHCATOPOB. DJIEKTPOCTATHYECKASI 3AIIUTA. e :
13/49  |DneKTpUYECKUI TOK, YCIOBHS €r0 03.03 bru6nmorexa [JOK
cyuiecTBoBaHus. 3akoH OMa Jutst ydacTka | 2}3’5:/ /m.edsoo.ru/ff0c7
[CTTH 40
14/50  [[TocnemoBatenbHOE, MAPALIENLHOE,CMEIIAHHOE 06.03 bubnmorexa [IOK
COCTMHEHNE TPOBOTHUKOB. thg”:/ /m.edsoo.ru/ff0c7
15/51 W1abopatopnasi pa6ora Ne 2 1 1 10.03 Bronnorexa HOK
«IlocienoBare/ibHOE U NapajiejbHOe https://m.edsoo.ru/ff0c7
coeIUHEeHHUEe NPOBOAHUKOBY (Ne 8) 410



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

16/ 52 [PaboTa M MOITHOCTH JIEKTPUIECKOTOTOKA. 13.03 bu6nuoreka IOK
Bakon J[xoymsa-Jlenia https://m.edsoo.ru/ff0c7
838
17/53  [Pemenne 3amad o teme «3axkoH KOyt — 17.03 bubnmoreka [IOK
JTenma» https://m.edsoo.ru/ff0c7
838
18/54  [3akon OMa jutst HOJTHOM SIIEKTPUIECKON 20.03 bubmorexa [IOK
teri. KopoTkoe 3ambikaHue. htt(;)s:/ /m.edsoo.ru/ff0c7
acy
19/55 laGopaTtopHasi paGora Ne 3 31.03 bubnuorexa LIOK
«M3mepenne DJIC M BHYTpEeHHET 0 https://m.edsoo.ru/ff0c7
CONPOTHBJEHHUS MCTOYHMKA TOKa» (Ne 9) acO
20/56 [PemieHue 3a1ad4 10 TeMe «3aKOHBI IIOCTOSHHOTO 03.04 buoimoreka [HOK
TOKa» https://m.edsoo.ru/ff0c7
ac0
21/57  |[Konmponvnuas paboma no meme «3aKkomnnl 07.04
nocmoannozo moka» (Ne 6)
IMOCTOSITHHBIN SJJEKTPUYECKHM TOK. TOKH B PA3JIMYHBIX CPEJAX (11 yacoB)
1/58 3aBUCHMOCTH CONPOTHUBJIEHUS METAJIIOB OT 10.04 bubnrorexa [JOK
TeMIIepaTyphl. https://m.edsoo.ru/ff0c8
dac
2/59  [DneKTpudecKHil TOK B BaKyyMe. 14.04 bubnnoreka [JOK
CBOMCTBA 3JIEKTPOHHBIX ITyYKOB 2ttps://m.eds00.ru/ff0¢8
4ac
3/60 [TomynpoBomauku. CBOWCTBa p—Nn-Mepexo/ia. 17.04 bu6mnoreka [IOK
[ {01y poBOAHMKOBbIC IPHOOPBI https://m.edsoo.ru/ff0c8
Adac
4/61  [JnexTpuyecKuii TOK B pacTBOpax 21.04 bubimoreka [IOK
pacILIaBax IeKTPOIHTOB. https://m.edsoo.ru/ff0c8
2ba
5/62  [DnexTpuueckuii Tok B razax. Momuus. ITnasma 24.04 bru6mmorexa [IOK

https://m.edsoo.ru/ff0c8

dac



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

6/63  [DnekTpudecKue NPHOOPHI U 28.04 bubnmoreka [IOK
ycTpoiicTBa.. IIpaBuina TEXHUKH }61?‘35:/ /m.edsoo.ru/ff0c8
6€30I1acCHOCTH e

7/64  [PelreHwue 3a1a4 IO TEME 05.05 bubnnoreka [JOK
(«DIIEKTPOAMHAMUKA» https://m.edsoo.ru/ff0c8

8be

8/65  |Pemienue 3a1a4 10 TeMe « DIEKTPHUECKUI TOK B 12.05 bubnnorexka [JOK
Pa3IMYHBIX CPEIax» https://m.edsoo.ru/ff0c8

8be

9/66  |Konmponvnas paboma no meme 15.05
«Inekmpoounamuxay (Ne 7)

10/67  |O606maromumii ypok 1o kypey ¢usuku 11 kmacca 19.05

11/68  |[«Dusuka u MHp, B KOTOPOM MBI JKHBEM 22.05



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

ITOYPOYHOE INTAHUPOBAHMUE

12 KUIACC

KoaunyecTBO 4acoB

JJIeKTPpOHHBIe NNU(POBbIE

piiekTpoMarHuTHOM mHaykiuu dapanes

N Aata o0pa3oBaTe/IbHbIE pecypChl
Tema ypoka Bcero Koutpoabubie ([IpakTuyeckue H3y4eHHst
padoTbI padoThbI
JJEKTPOJINHAMMUKA.
MATHUTHOE NOJIE. QJIEKTPOMAT'HUTHASA UHAYKIUS. (11 yacoB)

1/1 HCTPYKTaX M0 TEXHUKE OE30MaCHOCTH. 03.09  [bubamorexa [JOK
[TocTOSTHHBIE MAarHUTEI U UX https://m.edsoo.ru/ff0c9778
B3aNMOJICHCTBHE. 1

2/2 MaruuTHOE 110J1€ POBOJHKKA C TOKOM. 04.09  [bubaroreka [JOK
Bxoonas konmponsnasn paéoma (Ve 1) ; ; https://m.edsoo.ru/ff0c98fe

3/3 UTaGopaTopHuasi padora Ne 1 . . 10.09  [Bubmmorexa [JOK
(«M3ydeHHe MATHHTHOTO TOJIsI https://m.edsoo.ru/ff0c98fe
KATYIIKH € TOKOM)

4/4 Cuna Awmnepa.JlaGopaTopHasi 11.09
pa6ora Ne 2 «UccaenoBanue

. buonmnoreka [JOK
MelCTBUS MOCTOSTHHOTO MATHUTA Ha 1 1 https://m.edsoo.ru/f0cacO
PaMKy ¢ TOKOM»
5/5 Cuuta Jlopenua. Pabora cusiel JIoperiia 17.09  [bubaunorexa [JOK
https://m.edsoo.ru/ff0c9df4
1
6/6 DIIEKTPOMArHUTHAS HMHIYKLUS. 3aKOH . 18.09 bu6mnoreka [IOK

https://m.edsoo.ru/ff0c9df4



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

7/7 ﬂaﬁopaTopHaﬂ paﬁOTa Ne 3 24.09 buboauoreka I_IOK
O —— 1 https://m.edsoo.ru/ff0cal50
NJIEKTPOMATHUTHONH HHIYKIHI)

8/8 MH1yKTUBHOCTD. SIBJIEHHE CAMOUHIYKLIMH. 25.09 bubarorexa [TOK

https://m.edsoo.ru/ff0ca600

9/9 TexHuYeCKHe yCTPOUCTBA U UX 01.10 bu6iuoreka [IOK
[IPUMEHEHHUE. https://m.edsoo.ru/ff0ca600

10/10  |OGo6maronmii ypOoK «MarHuTHoe mnoJie. 02.10 bru6mmorexa [JOK
JJIEKTPOMArHUTHAS WHLYKIIHA https://m.edsoo.ru/ff0cab82

11/11 Konmponvnasa paboma no meme 08.10
«Maznummnoe noe. dn1eKmpomazHumnan 1
unoykyus» (Ne 2)

KOJEBAHUWSA U BOJIHBI.
MEXAHHWYECKHUE U JIEKTPOMAT'HUTHBIE KOJIEBAHMUS (9 yacoB)

1/12 CBOOOIHbIE MEXaHUYECKHUE 09.10 bubmorexa [IOK
oneGanms. YpaBHEHHE https://m.edsoo.ru/ff0caf06
rapMOHMYECKHX KOJICOaHHHA.

2/13  |IaGopaTtopuas paGoraNe 4 15.10 bu6aunoreka LIOK
«HccienoBanue 3aBHCHMOCTH 1 https://m.edsoo.ru/ff0caf06
Mepuoaa MaJbIX KoJIe0aHUl rpy3a Ha
HUTH OT JJIMHbI HUTH U MacChl TPy3ay

3/14 KonebaTenbHBIA KOHTYP. 16.10 buonuoreka IJOK

https://m.edsoo.ru/ff0cb820

4/15 22.10 buonuoreka [JOK

dopmyna ToMcoHa. 3akoH
COXpaHEHHUs SPHEPTUH B UCaIbHOM

Koe0aTeIbHOM KOHTYpE

https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

5/16 BriHyXaeHHBIE Kojebanus. Pe3onanc. 23.10  |bubmmorexa IIOK

https://m.edsoo.ru/ff0cbb86

6/17  |[lepemeHHBIT TOK. AMIUIHTYIHOE H 05.11 bronnorexa [JOK
eliCTBYIOIEE 3HAUEHHUE CHIIBI TOKA M hitfps://m.edsoo.ru/ ffichd34
HAIPsKEHMS

7/18  |Tpancdopmarop. IIpornsBoacTBo,mepeaada 05.11 bubnrorexa [IOK
1 OTpeOIICHHE DIIEKTPHIECKON SHEPTUU https://m.edsoo.ru/ff0cbd34

8/19  YcTpoiicTBO M MPaKTHYECKOE IPUMEHEHHE 12.11  |bubauorexa IIOK
BIEKTPUYECKOTO 3BOHKA, F€HEPATOPA https:/m.edsoo.ru/ff0cc324
[IEPEMEHHOr0 TOKa, JTUHUMN
DIIEKTpOIIEpEIaY

9/20  IDkomormueckie pUCKH HpH 13.11  |bubamorexa IJOK
[IPOM3BOLCTBE HICKTPOIHEPIUNL. https://m.edsoo.ru/ff0cc324

MEXAHHUYECKHUE U DJIEKTPOMAI'HUTHBIE BOJIHBI (5 yacoB)

1/21 MexaHudecKue BOJIHbLI M MX 19.11 buoinoreka [{OK
XapaKTepHCTHKH. T1onepednse n https://m.edsoo.ru/ff0cca54
POIOJBHBIE BOJHBI

2/22  Byk. CkopocTh 3ByKa. [ pOMKOCTB 20.11  [Bubamoteka LIOK
3ByKa. Beicota ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc

3/23  [DneKkTpOoMarHHMTHBIC BOJHBI, X CBOMCTBA U 26.11  [bubanorexa ITOK
ckopocTh. [1Ikana 31eKTpOMarHUTHBIX https:/m.edsoo.ru/ff0ccfed
BOJIH

4/24 27.11

HpI/IHI_II/IHI)I PadIruoOCBA3U U
TCIICBUACHUS.



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

uTepdepennus ceera. Judpakuuscpera.
JIndpakmonnas peméTka

5/25  |Konmponvnas paboma «Koneéanus u 03.12
1
oitnbl» (Ne 3)
OIITUKA (10 yacoB)
1726 IMpsamonuueiinoe pacnpocTpaneHnecsera 04.12  |bubauorexa I[IOK
B OHOPOHOI cpefie. https://m.edsoo.ru/ff0cd350
2/27  |Orpaxenue ceTa. 3aKOHBI OTPAKEHHS 10.12  [bubmuoreka [IOK 3
CBeTa. https://m.edsoo.ru/ff0cd67
3/28  [[penomienue cBera. 3aKOHBI 11.12  |bubaunoreka IIOK 3
[IpEIOMIICHHS CBETA https://m.edsoo.ru/ff0cd67
4/29  |1aGopaTopuas paGora Ne 5 «M3mepenue 17.12  |bubauoreka [IOK 3
OKA3aTeJIsl MPEJIOMJICHHSI CTEKJIA» https://m.edsoo.ru/ff0cd67a
5/30  [Tunssr. TocTpoenue H306paskeHnii B 18.12  [bubamnoreka [JOK
iH3e. POpMyITa TOHKOW JIMH3BL. https://m.edsoo.ru/ff0cddle
6/31  |TaGopaTopuas paGora Ne6 24.12  |bubmmoreka IIOK
«Mcesie0Banne CBOCTB https://m.edsoo.ru/ff0cddle
M300paKeHUud B JIMH3AX»
7/32 I[I/ICHepCI/ISI CBETA. 25.12 budnnoreka HOK
https://m.edsoo.ru/ff0cdd1
JlaGopaTopHasi padora Ne 7 D3 ALEES00. A eda e
«Hao.onenne qucnepcun
cBETA»
8/33 14.01 bu6mmoreka [JOK

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd67
https://m.edsoo.ru/ff0cd67
https://m.edsoo.ru/ff0cd67
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

0/34 [lonepedHOCTh CBETOBBIX BOJIH. 15.01 buommoreka [JOK
[lonspusaius cBeTa 1 https://m.edsoo.ru/ff0cf02e
10/35  |Onriueckue mpubOpE! M ycTpoiicTBa 1 { 21.01
YCIOBHS MX 0€30MAaCHOT0 MPUMEHCHUSI
OCHOBBI CIIEIIUAJTBHON TEOPUU OTHOCHUTEJBHOCTH (CTO) (4 4aca)
1/36 IMocTynatel CrielUaIbHOW TEOPUH 22.01 bru6moreka IJOK
OTHOCUTEJILHOCTH https://m.edsoo.ru/ff0cf862
1
2/37  |OTHOCHTENBHOCTD OHOBPEMEHHOCTH. 28.01  [bubmmorexa IIOK
3ame yIeHre BpEMEHH U COKPAIICHHE 1 https:/m.edsoo.ru/ff0cfad2
TUTHHBI
3/38  [DHeprust m MMITyJIbC PEIATHBHCTCKOM 29.01 bru6mmorexa [JOK
qacTHIbl. CBSI3b MAacChl C SHEPTHCH 1 1 https://m.edsoo.ru/ff0cfc68
MMITYJTECOM. DHEPIHsI TOKOS
4/39  |Konmponwvuas paoma no 1 1 04.02
meme «Onmuka. Ochogol
CTO» (Ne 4)
KBAHTOBAS ®U3HKA (17 uacos)
JIEMEHTBI KBAHTOBOU ®U3UKUN (7 yacoB)
1/40  |®otonsl. ®opmyna Ilnanka. DHEprusu 05.02 bu6mnoreka [IOK
MMITYJTbC POTOHA 1 https://m.edsoo.ru/ff0cfel 6
2/41 OTKpBITHE U UCCIICTOBAHUE 11.02 buonmnoreka [JOK
botosddexra. 1 https://m.edsoo.ru/ff0cffc4
3/42  Bakoms horosddexra. YpasHeHue 12.02  [bubamnoreka [JOK
Ditrmreiina 11 hoTosbdexTa. 1 https://m.edsoo.ru/ff0d015¢



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

4/43 JlaBiieHHe cBeTa. XUMHUUYECKOE JIeHCTBHE 18.02 bubnrorexa [JOK
cBeTa 1 https://m.edsoo.ru/ff0d04a6
5/44  [TexHU4ecKkue yCTpOHCTBA U NPAKTHUECKOE 19.02 bubmmoreka [{OK
[IpUMEHEHUE. https://m.edsoo.ru/ff0d04a6
1
6/45  |Pemenue 3a1a4 1o TeMe « IEMEHTHI . 25.02  [bubaunorexa IOK
CBAHTOBONH OMTHKID https://m.edsoo.ru/ff0d0302
7/46  |Konmponwvuaa paboma no 1 1 26.02
meme «Inemenmul K6AHMOBOU
puzuku» (Ne 5)
CTPOEHHUE ATOMA (4 uaca)
1/47  Monens atroma ToMcoHa. 04.03 buoinoreka [{OK
[LraHeTapHas MOTETb ATOMA 1 https://m.edsoo.ru/ff0d091a
2/48 05.03 buonroreka [JOK
[locTynater bopa 1 https://m.edsoo.ru/ff0d0afa
3/49  |M3mydenue u norjomieHue GOTOHOB. 11.03 bubmmoreka [{OK
Buabl criekTpoB 1 https://m.edsoo.ru/ff0d0afa
4/50 BoJIHOBBIE CBOMCTBA YaCTHIL. 1 12.03 bru6moreka IJOK
CNOHTaHHOE U BHIHYKJCHHOE H3TydeHHe https://m.edsoo.ru/ff0d0ca8
ATOMHOE SI/IPO (6 uacoB)
1/51 OTKpBITHE PaJUOAKTUBHOCTH. 18.03 bubmmoreka [{OK
1 https://m.edsoo.ru/ff0d0fd2
2/52 CpoiicTBa anb(da-, OeTa-, ramma- 19.03 bubimorexa [JOK
vty aerus. Brusmue | https://m.edsoo.ru/ff0d0fd2
PaINOaKTHBHOCTH Ha KUBBIC
OpraHu3Mbl
3/53 01.04 bru6moreka IJOK

OTKpbITHE IPOTOHA U HEWTpOHA. 130TOMBI.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

4/54 SnepHble peakuuu. SInepHblif peakTop. 02.04  |bubamorexa IIOK
[1po0IEMBI, TEPCIIEKTUBEL, YKOJIOTHYECKUE . https://m.edsoo.ru/ff0d1356
ACIIEKTHI SIEPHOM DHEPTETUKU

5/55  [nemenrapusie yacTHb. MeTombI 08.04  |bubmmoreka IIOK
HAOJIIOIEHUS M PETUCTPALIMH JIEMEHTAPHBIX ! https://m.edsoo.ru/ff0d0e38
YACTHII.

6/56  |Konmponsnas paboma no meme 1 1 09.04
«Keanmoeas ¢puzuka» (Ne 6)

SJEMEHTBI ACTPOHOMUHU N ACTPO®PU3UKMU (7 yacos)

1/57 Bun 3sé€3nHoro HEOa. ComHedHas 15.04 bu6nuoreka [JOK
cricTeMa 1 https://m.edsoo.ru/ff0cab82
2/58  |Conuue. ConHeyHast akTHBHOCTb. 16.04 bru6imorexa [IOK
1 https://m.edsoo.ru/ff0cab82

cTtounuk sHeprun ComnHia 1 3BE31

3/59  [3Besmbl, NX OCHOBHBIC XaPaKTEPHCTHKHL 22.04 bubmorexa LIOK
https://m.edsoo.ru/ff0cab82

CoBpeMEHHbIE IPEJICTABICHUS O

MPOUCXOXKACHUHN U 3BOTtoIUU COJHIA U 1
3BE3
4/60 Mueunsblif [1yTe — Hama ["anakTuka. 23.04 bubnunorexa [JOK
[losioxkenue u nBwxenne CosrHIA B https://m.edsoo.ru/ff0cab82
["aakTHKeE. 1
5/61 Bcenennas. Teopus bosbioro B3peisa. 30.04* (n.6. bubanorexa LIOK
p 29.04 —  |https://m.edsoo.ru/ff0cab82
€JIMKTOBOE H3JIyYEHHE.
1 Panonwua)
6/62 Heperniennsie npo6yieMbl aCTPOHOMHHU 1 30.04 bromrorexa [IOK
https://m.edsoo.ru/ff0cab82
7/63 Konmponovnaa paboma «iemenmolt 1 06.05 bubnanorexa LIOK
1 https://m.edsoo.ru/ff0cab82

acmponomuu u acmpoguzuxuy (Ne 7)



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
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OBOBIIAIOLIEE ITIOBTOPEHME (5 yacos)

1/64  |0606marommii ypok. Poirs husnku u 07.05 br6inoreka LIOK
https://m.edsoo.ru/ff0cab82
ACTPOHOMMH B cepax AesITeIbHOCTH {
UeJIOBEKA
2/65 O606maronuit ypok. Pons 1 mecto 13.05 brtnuorexa [IOK
1 https://m.edsoo.ru/ff0cab82
(hU3UKHU U ACTPOHOMUH B
COBPEMEHHOM HAYYHO! KApTUHE MUpPa
3/66  |OGo6marommit ypok. Ponb dpusznueckoit 1 14.05 bromorexa [IOK
o https://m.edsoo.ru/ff0cab82
TeopuH B (hOPMUPOBAHUM IPEACTaBICHUM
0 (uznueckoil KapTUHE MUpPa
4/67 O606ma}omﬂﬁ YPOK. Mecto 20.05 buonnoreka HOK
o https://m.edsoo.ru/ff0cab82
(hU3MYECKON KapTUHBI MUpPA 1
5/68  |«®Dusuka u Mup, B KOTOPOM MBI 1 21.05  |bubmmorexa IIOK
—— https://m.edsoo.ru/ff0d1784
MToro 68 7



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0d1784

YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

» ®usuka, 10 kirace/ Mskumes I'.51., byxosues b.b., Corckmit H.H. ox
penakuueii [TappentreBoit H.A., AkuuonepHoe obuiectBo «M3narenscTBo
«IIpocsemenue»

» Gusuka, 11 kimace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. non

penakuuelt [laphentreBoit H.A., AkimonepHoe o61miectBo «M3narenbcTBo

«IIpocseuienue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJA

®dusuka. 10-11 kmaccel: 6a30BBIM U YIITYyOJEHHBIH YPOBHU: JUAAKTHUECCKUE

matepuainsl/ A.E. Mapon, E.®. Mapon, -Mocksa: [Ipocsenienue, 2021

®dusuka. 10-11 kmacchl: TEXHOJIOTHYECKHUE KapThl YPOKOB 1Mo yueOHuKy I'. 4.

Msxkumesa u 1p.- Bonrorpan: Yuunrens, 2019

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYP Cbl U PECYPCbI CETU
MHTEPHET

1 http://nsportal.ru - connanbpHasi ceTh paOOTHUKOB 00Opa30BaHUsI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoIe.

3 http://festival.1september.ru/articles/ - hecTuBamb MegarorHuecKux UaeH

«OTKpPBITBIN YPOK».

4 http://www.fizika.ru/ - caiiT nis yunreneid (U3MKUA U UX YUYEHUKOB.
5 http://www.physics.ru/ - maTepuaibl 1o Gusuke.
6 www . ege .edu.ru - uadopmannonnsiii noptan EI'D.

7 http :// school - collection . edu . ru / - emunas koyekmus [[OP


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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