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MNOACHUTEJBHASA 3AIINCKA

PabGouas nmporpamma mo ¢usuke a1 10-11 kiaaccoB (0a30BbIii YPOBEHbD)
OpUEHTHpPOBaHA Ha peau3aliio B LIEHTpe 00pa30BaHUsI €CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKOW HarpaBieHHocTel ""Touka pocra", co3nanHoro Ha 6aze MKOY
"IbsikonoBckass COII" ¢ nenbio pa3BUTHs y 00y4YarONIMXCsl €CTECTBEHHOHAYYHOM,
MaTeMaTU4YecKor, HH(HOPMAITMOHHONW TPaMOTHOCTH, (HOPMUPOBAHUS KPUTUUECKOTO
Y KpPEaTHBHOI'O MBIIUICHHS], COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOW HAMNpaBICHHOCTH, a TaKXke JUIsl MPaKTUYECKOHM OTpabOoTKU
y4eOHOro Marepuaa rno yueoHsiM npeameram "duszuka", "Xumus", "buonorus".

Ha ©0a3ze uentpa "Touka pocra'" o0ecrieunBaeTcs pean3anus
oOpa3oBaTeNbHBIX MPOrpaMM  E€CTECTBEHHOHAYYHOM U TEXHOJOTHYECKOU
HaIpaBJICHHOCTEW, pa3palOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHUSIMU
3aKoHOAaTeNbCTBA B cdepe oOpa3oBaHMA U C YYETOM pEKOMEHAAIUH
®denepanbHOrO omneparopa yuyeOHoro mpeamera "dusuka'. Pabodas mporpamma
MO3BOJIIET HWHTETPUPOBATH peajn3yeMble 37eCh MOAXOMAbI, CTPYKTYpy U
collepkaHUe TMpuU opraHu3anuu ydeOHoro mnpenmera "®duszuka"l0-11 wiace
(0a3oBbIii ypoBeHb). Vcronbs3oBanue oOopyaoBaHusi neHTpa «Touka poctay
MO3BOJISIET CO3/1aTh yCIOBUSI:

* I paCUIMPEHUs COJCPKAHUS KOJIBHOTO OMOJIOTMYECKOI0 00pa30BaHMUS;

* JUIS TIOBBIICHUS TIO3HABATENIHHOM AKTHUBHOCTH OOydYaronmuxcs B
€CTECTBEHHOHAYYHOU 00J1aCTH;

* IJIs1 Pa3BUTHS JTUYHOCTHU IIKOJHLHUKOB B TIpoIiecce 00ydeHHsI OMOJIOTHH, €ro
criocoOHOoCTeM, (PopMUpPOBaHUS U YIAOBJICTBOPEHUSI COLMAIBHO 3HAUYMMBIX
MHTEPECOB U MOTPEOHOCTEN;

* 711 pabOThl C OJAPEHHBIMU IIKOJbHUKAMH, OPTaHU3allMd WX Pa3BUTHUS B
pa3TUYHBIX 00JaCTsIX 00pa30BaTEIIbHON, TBOPUECKON JAEATEIHHOCTH.

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOUM 00pa3oBaTeIbHOM Mporpammebl, npeacTaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom denepaqbHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHLIETILIUKA TIpenojiaBanusi yuyeOoHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIusax Poccuiickon Oenepauuu, peaTU3yIOIIMNX OCHOBHBIE
o0Opa3oBaTeNbHbIE TPOrPAMMBI.

ConmepxaHue mnporpamMmbl 1O (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESTEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboaHusim OPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METANpeJIMETHBIM pE3yJbTaTam



oOyueHusl, a TaKKe YYUTHIBAET HEOOXOIHMMOCTbh pPEaTU3alUU MEXKIPEIMETHBIX
CBsi3e (DMBMKH C €CTECTBEHHO-HAYYHBIMU YYE€OHbIMH TpenMeramu. B Helt
OTIPENIETSIOTCS OCHOBHBIC LIEIM HM3Y4YeHHs] (PU3UKHA HA YPOBHE CPEIHEro 0OIIero
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHBIE (Ha 0a30BOM ypOBHE).

[TporpamMma no (pu3HKe BKIIOYACT:

e TUIAHUPYEMBIEC PE3yIbTAaThl OCBOCHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIBTAThI 10 rojlaM 00yUEHUS;

e coJepkaHue yuyeOHoro npeamera «Pusnka» o rogam o0ydeHusl.

dusnka kak Hayka O HamOojee OOLIMX 3aKOHaX IPHUPOJbI, BbICTyHas B
KauecTBe y4eOHOIo IMPEeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromem mupe. HIkoapHbIN Kypc GU3HKK — CUCTEMOOOPa3yIOIUIA
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHUOJIOTHEH,
¢dbuznyeckoil reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUA  ONpeAeNsaeT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, ITOJIy4eHHUsI HOBBIX MAaTEpHaJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3ydyeHne (GuU3MKHM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouuxcs, B (pOpMUpPOBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NIPY BBINIOJIHEHUN UMHU YYE€OHBIX UCCIEA0BaHUM.

B ocHOBy Kkypca ¢usuku Ay YpOBHS CpeaHero oOuero ooOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
IIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEW KypC SIBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX Pa3fesioB (PU3UKH, BKIIIOUAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKU
o0ObeaUMHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBIsieTCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE U
ToJIE.

Hoea eymanumapusayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3MYECKON HayKu, OCMBICICHHE CBSI3U PAa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUU U 3aKOHOB.



Hoes sxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKXe OOCYXIACHHS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHMsl SABJISAIOTCS (u3nueckue teopuu (HopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeOpuH, posid GyHIaMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPHUPOAE, TpaHHIlAX
OPUMEHUMOCTH TEOpPUHM, JMJIg OIUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIICCCOB).

CucTeMHO-IesITeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanmusyercs MpexIie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYarolUXCsl.
Jnsa  6a3oBoro ypoBHA Kypca (HU3MKH — 3TO HCIOJIb30BAHUE CUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIAOOPaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYEHHUYECKUX
MPaKTUYECKUX padboT. BhigeneHue B yka3aHHOM IEpeyHEe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M OLIEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHus: kaOuHeta ¢usuku. Ilpm sTomM oOecneunBaeTcss OBIAJCHUE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (DM3MYECKMX BEJIMYMH M TOCTAHOBKY OIIBITOB IO TPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpioe BHUMaHWE YIENAETCS PEULIEHUI0 PAacYETHBIX M KA4YE€CTBEHHBIX
3amay. [Ipy 3TOM Mg pacd€THBIX 3a1ad NPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIBIO, MO3BOJIAIOIINE TPUMEHSITh N3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfiena Kypca, TaKk M HWHTErpUpys 3HaHUS W3
pa3HbIX pa3zenoB. /[ KayeCTBEHHBIX 3a/1ad IPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKaHUS (PU3NYECKUX SBICHUM U TPOLIECCOB B OKpYXKarouleu
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOAEIU ISl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKKN HAa YpPOBHE CpeIHEro oOLIero o0pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBUSX
NpeAMETHOr0 KaOuHeTa (U3HKM WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHeTre (DU3UMKU JOJDKHO OBITh
HeoOxoaumoe JaboparopHoe 00OpyAOBaHME [UIsl BBIMOJIHEHHUS YKa3aHHBIX B
nporpaMMme Mo (pU3uKe yYeHWYECKUX MPAKTUYECKUX paboT U IeMOHCTPAIMOHHOE
o0opy0BaHUE.



JlemoHCTpanmonHoe oOopyaoBanue (HOpMUPYETCS B COOTBETCTBHH C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIOYEBbIX JEMOHCTpaUud s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHUM.

JlaGopaTopHoe 00OpymOBaHHME IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI Ha KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMM LEJIIMHU U3y4YEHHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMHpOBaHHE HUHTEpecCa M CTPEMJICHUS OOYyYaroIIMXCi K HAyYHOMY
U3YYCHUIO TMPUPOJIbI, PAa3BUTHE HMX MHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysibTara H3YYeHHs
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (QopmupoBanue yMeHUU OOBACHATH SABJICHHS C HUCIHOJIb30BAaHUEM
(GU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue NpeNCTABICHUNA O PONM (PUBUKHU MJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEeIyIoMMX 3ajad B

npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHusI:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DM3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUH NPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBsICHEHHUS (PHU3WYECKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CMOCOOOB pELICHHS pa3IUYHbIX 3a7ad C SIBHO 3aJlaHHOU
bu3nyeckoil MOAENbI0, 3aJady, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue pU3NUeCKOl MOJEINH, aJIeKBATHON yCIIOBUSM 33J1a4uH;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMUIIOB JIEHUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MTPOLIECCOB, UX BIMSIHUSA HAa OKPYKAIOLIYIO

cpeay,



e OBJIaJICHUE METOJaMU CAMOCTOSITEIFHOTO IUIAHUPOBAHMS U TPOBEACHUS
¢u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu HHpopmammu,
OTpeeNIeHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yIbTaTa;

e CO3JIaHHE YCIOBHUM JJIsi Pa3BUTHUsSI YMEHHUI MPOEKTHO-UCCIIEI0BATENbCKOM,

TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 yaca B HEACHIO), B
11 xnmacce — 68 4dacoB (2 4daca B Hemenmo). B mporpammy 11 kiacca, corjiacHO
NOXKEJaHUAM OOyYaronIuXcsi, BHECEHbl W3MEHEHHUsS: OTBOJUTCA Ha HW3Y4YEHUE
¢busuku 102 gaca (3 yaca B HEZIEIIO)

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
IPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JElaeT BBIOOD
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

Coznanue nentpa «Touka pocta» mpeanojaracT pa3BUTHE 00pa30BaTEIbHON
UH(PaCTPYKTYphl 0011e00pa30BaTEIbHON OPraHU3alyy, B TOM YHUCJIE OCHALIEHUE
0011e00pa3oBaTeNbHON OpraHU3aluN:

1. o0opyI0BaHUEM, CPEJICTBAMH O0yUYEHUS U BOCIIUTAHUS JIJIS1 U3YYEHUS (B TOM
YHUCJI€ JKCIEPUMEHTAIBHOTO) TPEIMETOB, KYypCOB, JUCHUIUIUH (MOJyJiei)
€CTECTBEHHOHAYYHOU HaIPaBJICHHOCTH npu peanuzaiuu OCHOBHBIX

00111e00pa30BaTEIIbHBIX MPOrPAMM U JIOMOJHUTEIBHBIX O0IIE00pa30BaTEIbHBIX
nmporpaMM, B TOM 4YHCIIE€ Ui pacCIIMPEHUs COJEpKaHWs ydeOHOro mpeamera
«Duzukay;

2. 0o0OpyOBaHUEM, CPEICTBaMU OOYYEHMs] UM BOCHUTAHMS IJi1 pealu3aliu
IporpaMm JONIOJIHUTENBHOTO oOpa3oBaHHUs €CTECTBEHHOHAYYHOU
HaIlpaBJICHHOCTEM;

3. KOMIIBIOTEPHBIM M MHBIM 000pY1I0BaHUEM.

[IpodunbHbIE  KOMIUIEKT 00OpynoBaHus obecrneunBaer 3(PGHEeKTUBHOE
JIOCTUXKEHHUE O00pa3oBaTEeIbHBIX PE3yJbTaTOB OOYYAIOIMIMMUCA IO MporpaMmmam
€CTECTBEHHOHAYYHOM HAIMpPaBJICHHOCTH, BO3MOXHOCTh YTIIyOJEHHOTO H3yYCHUS
OTJICJIbHBIX MPEIMETOB, B TOM 4YHUCJE Uil (HOPMUPOBAHUS H300pETATEIHCKOTO,
KPEaTUBHOTO,  KPUTHYECKOTO  MBIIUICHUS,  Pa3BUTUA  (DYHKIIMOHAIBLHOMN
TPaMOTHOCTH y OOydYaromuxcs, B TOM YHCIE€ €CTECTBEHHOHAYYHOU U
MaTEMaTUYECKOM.

DKCIEPUMEHT SBJISICTCS UICTOYHUKOM 3HAHWUM U KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHrmenius coBpeMeHHOTro o0pa30oBaHus MOJPAa3yMEBAeT, YTO B y4eOHOM
HDKCIEPUMEHTE  BEAYILIYI0O  pOJdb  JOJDKEH  3aHATh  CaMOCTOSITENbHBIN
VCCIIEIOBATEIIbCKUM YYEHUYECKUI JKCIIEPUMEHT. CoBpemeHHbIE
AKCTIIEPUMEHTAJIbHBIE MCCIIEIOBaHUsI MO (U3UKE YK€ TPYAHO MPEJICTaBUTHL 03



UCIIOJb30BAaHUSI HE TOJIbKO AQHAJIOTOBBIX, HO U LHU(PPOBBIX H3MEPUTEIbHBIX
npubopoB. B dDeneparbHOM TrocyIapCTBEHHOM 0OOpa30BaTEIbHOM CTAaHAAPTE
(manee — ®I'OC) mpomnucaHo, YTO OJHUM U3 YHUBEPCAIBHBIX yUeOHBIX

nevctuil (manee — YVY/I), nmpuoOpeTaeMbix ydalldMHUCS, JIOJDKHO CTaTh
YMEHUE «IPOBEACHHS OMNBITOB, MPOCTHIX SKCIEPUMEHTAJBHBIX HCCIEAOBaHUM,
OPSIMBIX U KOCBEHHBIX M3MEPEHHMH C MCIOJIb30BAHHWEM aHAJOTOBBIX M LU(PPOBBIX
U3MEPUTETBHBIX TPUOOPOBY.

Y4yeOHbIA JKCIEPUMEHT MO (U3MKE, MPOBOJMMBIA HAa TPAJIULMOHHOM
obopynoBaHuu (0e3 mpuMeHEeHHs ITU(PPOBBIX JTa00paTOpHii), HE MOXKET B IOJHOMN
Mepe 00ecTieunTh PelIeHre BceX 00pa30oBaTeIbHBIX 3a7a4 B COBPEMEHHOMU IIIKOJIE.
CrnoxuBIiasicsi cuTyalsi 00ycjaoBlieHa CYIIECTBOBAaHUEM Psiia MPOOIEeM:

* TPaJAMLMOHHOE MIKOJbHOE 000PY/I0BAHUE U3-3a OTPAHMYEHUS TEXHUYECKUX
BO3MOYKHOCTEN HE IMO3BOJISIET ITPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHUS;

* JUIMTENBHOCTh IMPOBEIEHUS (PU3MUECKUX MCCIEAOBaHUM HE BCerja
COrJIacyercs ¢ JUIMTEIbHOCThIO YUeOHBIX 3aHATU;

* BO3MOXHOCTb IPOBEACHHS MHOTMX (PU3MYECKMX  MCCIEIOBaHUN
OrpaHUYMBAETCS TPEOOBAHUAMH TEXHUKH O€30M1aCHOCTH U JIp.

[Mudposast nabopaTopusi KapIWHAIbHBIM 00pa3oM H3MEHSET METOJIUKY U
COJICP)KAHUE  DKCIIEPUMEHTAJIBHOW  JEATEIBHOCTH W IIOMOraeT  PELIUTh
BbIIIeNIepeuncieHHble  mpoOaembl. [llupokmii crnekTp UHUQPOBBIX JAaTYMKOB
MO3BOJISIET YYAIMMCA 3HAKOMHTBCS C MapaMeTpaMu (PU3NYECKOro 3KCIEPUMEHTA
HE TOJBKO HAa KayeCTBEHHOM, HO M Ha KOJWYECTBEHHOM YypoBHE. C MOMOUIBIO
nupoBoi 1a00PATOPUN MOXKHO MPOBOJUTH JUIMTEIbHBIA JKCIIEPUMEHT AAXKE B
OTCYTCTBUH 3KcHiepuMeHTaTopa. IIpu 3ToM u3MepsieMble JaHHbIE U PE3YyJIbTaThl UX
00paboTKHU 0TOOPAKAIOTCS HEMOCPEICTBEHHO HAa DKPaHE KOMIIBIOTEPA.

B mpornecce ¢GopMHUpOoBaHUS SKCIEPUMEHTAIbHBIX YMEHUW MO (U3HKE
yUaluiicss y4uTcs NpeICTaBiIsATh HMH(OPMALMIO 00 HCCIEeIOBAaHUM B YETHIPEX
BUJIAX:

* B BepOaJbHOM: ONUCHIBATH SKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJEIb
HKCIIEPUMEHTA, (PUKCUPOBATh BHUMAaHUE HA U3MEPSAEMbIX (PU3MUECKUX BEIMYHUHAX,
TEPMUHOJIOTHH;

* B TaOJMYHOM: 3allOJIHATH TaOJMUIBl JAHHBIX, JIEXKAIIUX B OCHOBE
nocTpoeHuss rpadukoB (IIPU OSTOM Yy YyYaIIMXCAd BO3HHUKAET MEPBUYHOE
MpeCTaBJICHUE O MacIlITadax BEJIUYHH);

* B rpa)uyeCcKOM: CTPOUTH rpaduKu MO TAOJIUYHBIM JAHHBIM, YTO MO3BOJISET
NEepPENTH K BbI- JBWXKEHHUIO THUIOTE3 O XapakTepe 3aBHUCHUMOCTH MEXIY
¢uznyeckuMu BeIMYMHAMU (TPU 3TOM YYMUTEIh TOKa3bIBa€T MPEUMYLIECTBO B
BU3yaJIM3allMM  3aBUCUMOCTEM  MEXIy BeJM- YWHAaMH, HalJBIIHOCTh U
MHOTOMEPHOCTb);



* B aHAJIUTUYECKOM (B BHJE MaTEMaTUYECKUX YPABHEHUM): MPUBOIUTH
MaTeMaTHYECKOE OMMCAaHUE B3aUMOCBSI3U (DU3HUECKUX BEIMYUH, MATEMAaTHYECKOE
0000IIIeHHE MTOTYYEHHBIX PE3YyIbTaTOB.

[lepexonq K KaxIoMmMy OdTamy NpeacTaBlieHUss UWHOOpMAIUU 3aHUMAaeT
JIOCTAaTOYHO OOJBIION MPOMEKYTOK BpeMeHU. besycioBHo, B 7—9 kiaccax 3TOT
mpoiiecc HeoOX0IUM, HO B CTApIIUX KJIaccax 3TO BPeMs MOKHO ObIJIO OBl OTBECTH
Ha pemieHHe Oosiee BaXXHBIX 3amady. B sTom muiane uugpoBble 1abopaTopuu
MO3BOJISIIOT CYHIECTBEHHO SKOHOMHUTH BpEMSs, KOTOPO€ MOKHO IMOTPAaTUTh Ha
dbopMHpOBaHUE UCCIEAOBATENLCKUX YMEHUN YyYalluxXcs, BbIpaXaroUMXcs B
CJIEIYIOUIUX TEUCTBUSIX:

* OIpeIeNICHNEe TTPOOIICMBI;

* IOCTAHOBKA UCCIIEA0BATEIbCKOM 3a/1a4u;

* UIAHUPOBAHUE PEIICHUS 3a1a4H;

*IIOCTPOEHUE MOJIEIIEH;

*BBIJIBIJKCHHUE TUIIOTE3;

* SKCIIEpUMEHTaJIbHAs TPOBEPKA TUIIOTE3;

* AaHAJIN3 JAHHBIX KCIIEPUMEHTOB WM HAOIIOACHUN;

* opMyIpoBaHUE BHIBOJIOB.

[locnennue ronapl y ydammxcs HaONMIOAaeTCs HU3KAas MOTHUBAIUS U3YYCHUS
€CTECTBEHHOHAYYHBIX JUCIUIUIMH U, KakK CJIEACTBUE, TMaJeHUE KauyecTBa
oOpazoBanus. IludpoBoe yueOHOEe 00OpyAOBaHME TMO3BOJISIET  Yy4alllUMCS
O3HAKOMUTBHCSI C COBPEMEHHBIMU METOJAMHU HCCIIECIOBAHMS, MPUMEHSEMBIMU B
HayKe, a YYHUTENII0 — MPUMEHITh HAa NMPAKTHUKE COBPEMEHHBIC IEJarornuyecKue
TexHoJioruu. Ilo3TOMy TIJIaBHOM COCTaBISIIOLIEN KOMIUIEKTa «TOYKOM pocTay
ABJIAIOTCS LU (POBBIE TAOOpaTOPUU



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HayduHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBukeHue. J[BMKEHHME  MarepualbHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpelayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nedbopmupoBaHHor  npyxkuHbl.  [loTeHumanpHass  SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACaNbHOro raza. AOCONIOTHas TeMmIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACANBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHUE. Y AebHasl TEIJIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IeCCOB B MPUPOJIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEMIOIHEPTETUKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HaceilieHHbld map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTh  3nekTpuueckoro mojs.  [Ipuniun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3IIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHICHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUHUAMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIN U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3amyeckas BEIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIAayH, TEMIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAS IMCCOLMALNS,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTATEIb BHYTPEHHEIO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, ANEKTPOHArpeBaTEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOuMH. [IpuHOMND cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

[erictBue cuiel JIopeH1ia Ha HOHBI JJIEKTPOJINATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue kosnebanus. [lepuoa, yactora, amrumryga u ($aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KO0JIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE AeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSDKEHUS. OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH NEPHOJA MajbIX KOJIEOAHUN rpy3a HA HUTHU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBHUS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOW KoJjeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacHpOCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbld yroja MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpudOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIaCCMYeCKOoM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus U UMIYJIbC PEITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaegopanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nyduenue u morionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHnoOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue imHeHyaThIX CIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
pannoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, ramMMma-u3IydCHHS.
BnusHre pagoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHYECKUE ACIIEKTHI IAEPHON YJHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHruYecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CIIEKTpalbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapus U SIPKHUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUECKON TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHsS B 11 kimacce oCyIecTBIsETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUmoTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SIBJIICHUS B KMBOM MPUPOIE, IEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJIKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OIBITA W OIBITA JIEITEIBHOCTH B MPOLIECCE Peajv3alli OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OpPUHATHE  TPAJUIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3lu4yHbIM cdepaM MpodhecCHOHATbHON eSTEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIE YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM [EATENBHOCTH, TOTOBHOCTh B IIPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHaIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOJUTh apryMEeHThl IJIsi J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEpXKAHUS B pazIUYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepCaJbHbIE yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacumMpsITh paMKH y4eOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3HKH, TOCTOSIHHO MOBBIMIATH CBOM 00Pa30BATENBHBIN U KYJIbTYPHBINA YPOBECHD.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIIEHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHallu3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B nporiecce nOCTMXKEHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHUSI MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEPIIECHCTBYETCS AMOIMOHAIBHBIN UHTEIUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABIICHUS Pa3BUTHSI COOCTBEHHOU SMOILIMOHAIBHOU c(ephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCSI K
AMOIMOHAJILHBIM U3MEHEHUSIM U MIPOSIBISATh TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh MCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CHOCOOHOCTh K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEINO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PelIeHNH (PU3NIECKHUX 3a/1a4;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHuEe TeJ, IBUKEHUE IO OKPY)KHOCTHU, HHEpLHS,
B3auMojeicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HAarpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUYMHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTECHUHAIbHAS SHEPIusi, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS] M €IAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIIMUUHY C JAPYTHUMU
BEJIMYMHAMU;

ONUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsi Xa0TUYECKOrO JBMXKCHUS MOJICKYJ, CPEIHEKBaIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENsl; TPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUsT W EAWHMIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PAa3HOCTh MOTEHIIUAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YS (PU3NUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIhCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANIEKTpUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyaTh CJIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIIOBUs (TPaHMUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (PH3WUYECKHUX SIBICHUN U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynaupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIATH MPSIMbBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIWYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMBIC NI €€ PEIICHUS, TPOBOAUTh PACUYETHl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UUESCKOW BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TONUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS Y4COHOW M HAYYHO-TIOMYJISIPHON HMH(POpPMAIINU, TTOTYYSHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCITIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW JKU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJIi COXPAHEHUS 37J0POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIbHBIX POJEH,
IJIAaHUPOBaTh PpalbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aA€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOACH, LIEJOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sifjpa MpU PEIIeHUU (PU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MArHUTHOTO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddexT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPA3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKUE BEJIUYUHBIL:
AIIEKTPUUYECKUHN 3apsil, CUJIa TOKA, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIHUS MarHUTHOTO TMoJsi, cwia Awmiepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CWUjla JIMH3BI, MPU ONHUCAHWM TPABUIBLHO TPAKTOBATH (hHU3MYECKUIN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYHMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EJIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIATh HAIIPABICHUE BEKTOPA UHAYKIIMK MATHUTHOTO TOJISI POBOAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHI: TPHU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pE3yNbTAThl MOJTYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEIUMYUH B BHUAE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESATEITLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (DOPMYIIHI,
HEOOXOUMBIC JIIS e€ PEIICHHUs, MPOBOIUTH PAcU€Thl M OIICHWBATH PEaTbHOCTH
MIOJTy4EHHOTO 3HAYCHUS (PU3HUECKON BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IIETMIOYKY PacCy)KICHUI C ONMOpOH Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJb30BaTh  MPH  PEIICHUW  yd4eOHBIX  33aJa4  COBpPEMEHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS Y4COHOW W HAYYHO-TIONMYJISIPHOW MHGOPMAIIMH, TIOJIYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAaIIUH, NPHUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, pPAaMOHAIBHO paCHpelensaTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PACCMATPHUBACMON TTPOOJIEMEI.



TEMATUYECKOE NNTAHUPOBAHMUE (c yueTom paboueit nporpammbl BOCMUTAHUA)
10 KJIACC

Ne i/

Paznen

HaumeHoBaHue pa3jieioB u
KoaudecTBO yacoB
TeM MPOrpaMmbl

1. PU3UKA U METO/Ibl HAYYHOTI'O IIO3HAHUA

Mopaynb BoCnUTaTeIbHOWU NPOrpammbl
«YpouHasn aeATeNbHOCTbY

LleneBble OpueHTUPbI pe3y/1bTaTos
BOCNUTaHUA

TemaTuKa B COOTBETCTBUU C
KaNeH[apHbIM NAaHOM
BOCMUTaTENbHOI PaboTbl

11

dusnka n METO/Jbl HAYYHOTI'O
II0O3HAaHUA

- BEMOHCTPUPYIOLWMIA B
nosegeHnn chopMMPOBaAHHOCTb
3KO/IOMMYECKOM Ky/IbTYpbl Ha
OCHOBE NOHMMAHWSA BUAHUA
COUMANbHO-9KOHOMMYECKMX
NpoLeccoB Ha NPUpPoAy, B TOM
yucne Ha rnobasbHOM ypoOBHE,
OTBETCTBEHHOCTb 33 AEICTBUA B
NpUpoLHON cpeae;

- BblpaKkalolnii geatesibHoe
HenpuaTue AenNcTBmi,
NPUHOCALWMX Bpes, NPUPOLE;

- TPUMEHSAIOLLMIA 3HAHUA
€CTeCTBEHHbIX U COLUMabHbIX
HayK AN pasyMHOro,
b6epexxnamsBoro
npuMpoAoNo/b30BaHUA B ObITY,
06LLecTBEHHOM NPOCTPaAHCTBE.

Jlenb okoH4uaHusa Bropoii
MHPOBOM BOMHBI

JleHb conMMIapHOCTH B
00pr0E ¢ TEppOpU3MOM
210 ;et co gusA
BopoauHckoro cpaxeHnus

Hroro no paszneny 2




Pa3nen 2. MEXAHUKA

2.1 Kunemaruka

2.2 Junamuka

53 3aKOHbBI COXPAHEHUS B

MCXAaHHUKE

Hroro no pazneny

18

[eATeNbHO BblpaXKalowmit
no3HaBaTe/ibHble UHTepechl B
pa3HbIX NpeameTHbIX 061acTaxX ¢
YYETOM CBOWMX MHTEPECOB,
crnocobHocTel, AOCTUKEHWUN.

Ob6nagatowuii npeacraBieHNEmM o

COBPEMEHHOM HAY4YHOM KapTHUHe
MUPA, OCTUKEHUAX HAYKU U
TEXHUKW, APryMEHTUPOBAHHO
BbipaXKaloLWuii MOHUMaAHKUE
3Ha4eHWnA HayKn B XXKN3HU
poccuiickoro obLiecTsa,

obecneyeHumn ero 6esonacHocTy,

ryMmaHUTapHOM, COLMa/IbHO-
3KOHOMMYECKOM Pa3BUTUN
Poccuu.

MexayHapoIHbIH 1€Hb
pacrpocTpaHeHus
TPaMOTHOCTH
Jenn paboTHMKa
JTOTITKOJIEHOTO 00pa30BaHuUs
Mex1yHapoaHbIN 1E€Hb
HOKWIBIX JIIOEH
MexayHapoIHbII 1€Hb
MY3bIKM

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9
' KHHETHUYECKOW TeOpUHU

3.2 OCHOBBI TEPMOJIMHAMUKH 10

33 ArperatHble COCTOSHUS 5
' BemiecTBa. Pa3oBble MePexo/Ibl

- BblPaKatloWMi Ha NPaKTUKe
YCTAHOBKY Ha 340p0BbI 06pa3
KU3HU (340p0OBOE NUTaHMUE,
cobntoaeHMe TMTUEHDI, PEXUM
3aHATUI U OTAbIXa, PErYNSPHYIO
$U3NYECKYIO aKTUBHOCTD),
cTpemeHne K Gpusmnyeckomy
COBEPLUEHCTBOBaHMIO,
cobnogatowmin n
nponaraHAMpPYoLLMIA

JleHb mamsTH MOruoIIMX
IIPU UCIIOJIHEHUN
CITyKEOHBIX 00sI3aHHOCTEMN
COTPY/HUKOB OpPraHOB
BHYTpeHHUX aen Poccun
Jlenb Hayana
HiopuGeprckoro nporecca
Jenb Marepu B Poccuu
Hens I'ocygapcTBeHHOTO
repba Poccuiickoit



Hroro no pazneny

6e3onacHbIM 1 340p0BbIN 06pa3
U3HU;
- NPOABAAIOLLNI CO3HATENbHOE U

060CHOBaHHOE HEMNPUATUE BPEAHbIX

npuBblYeK (KypeHus,
ynotpebneHusa ankorons,
HAPKOTMKOB, Nt06bIX dopm
3aBMCMMOCTEN), AECTPYKTUBHOTO
noseseHua B obLiecTse u
umdposoii cpeae, NOHMMAHUE UX
Bpena ans GUsnYeckoro u
MCUXMYECKOrOo 310POBbSA;

- AEMOHCTPUPYIOLLMIA HABbIKK
pedneKkcnn cBOEro CoCToAHMUSA
(du3nyeckoro, amounoHanbHOrO,
NMCUXONOTUYECKOrO), COCTOAHMUSA
APYrUX NoAen ¢ TOYKU 3peHmns
6€e30MacHOCTM, CO3HATENbHOTO
ynpas/aeHWsA CBOMM
3MOUMOHANIbHBIM COCTOAHUEM,
pa3BMBalOLLNI CNOCOBHOCTH
afanTMpPOBaTbCA K CTPECCOBbIM
CUTYaUMsM B OBLLLEHMM, B PA3HbIX
KOJIEKTUBAX, K MEHAIOLLMMCA
YCNOBUAM (COLMANbHBIM,

NHPOPMALMOHHBIM, MPUPOAHBIM).

denepauuu

Paznen 4. JIEKTPOJAUHAMUKA

4.1 DnexTpocTaThKa

- OCO3HaHHO Bblpa)KaIOLLI,Mﬁ CBOHO

BcecemupHnslii feHb 3eminn



4.2

[TocToAHHBIN ANIEKTPpUYECKUI
TOK. TOKH B pa3iuuHbIX cpeaax

12

POCCUICKYIO TPa*KAaHCKYIO
NPUHaANEKHOCTb
(MaeHTUYHOCTDL) B
NONUKYNbTYPHOM,
MHOTOHaUMOHabHOM U
MHOTFOKOH$EecCMoHabHOM
poccuMinckom obliecTse, B
MWPOBOM COObLLLECTBE;

- CO3HAMLLNI CBOE e4MHCTBO C
Hapogom Poccum Kak
WMCTOYHUKOM BNACTU N CyBbEKTOM
TbiCAYENETHEN POCCUNCKOM
rocygapcTBeHHoCTH, Poccuiicknum
rocyapcTBOoM, OTBETCTBEHHOCTb
33 ero pa3BUTME B HACTOALLEM U
6yayLLem Ha ocHoBe
NCTOPUYECKOTO NPOCBELLEHUS,
cbOpPMMPOBAHHOIO POCCUIACKOTO
HALUMOHAbHOIO NCTOPMYECKOTO
Co3HaHus. MNpossaatowmii
rOTOBHOCTb K 3awnTe PognHel,
CNOCOBHbIN aprymMmeHTUPOBAHHO
OTCTamMBaTb CyBEpPEHUTET U
OOCTOUHCTBO Hapoaa Poccun m
Poccuiickoro rocyaapcTaa,
COXPaHATb M 3alMLLATbL
NCTOPUYECKYIO NPaBAY;

- OPUEHTMPOBAHHbIM HA aKTUBHOE
rpa*kiaHCKoe y4yacTme Ha OCHoBe
YBa*KeHMA 3aKOoHa U
npasonopsaKa, npas 1 ceoboy,

JleHb poccuiickoro
napjaMeHTapu3Ma
[Ipa3gnuk Becusl u Tpyna
Jlenn [ToGenpr

JleHpb meTckux
OOIIECTBEHHBIX
opranu3auuii Poccun

JleHb cliaBIHCKOM
MMUCbMEHHOCTHU U KYJIbTYPbI



corpakaaH;
- 0OCO3HaHHO U AesTeNbHO
BbIPArKaKOLWNI HenpuaTne ntobom
ONCKPUMMHAUMU MO COLMANbHbIM,
HAUMOHA/IbHbIM, PACOBbIM,
PENNTMO3HbIM NPU3HAKaMm,
NPOoABMIEHUIN IKCTPEMU3IMA,
Teppopusma, Koppynumm,
AHTUTOCYAAPCTBEHHOM
AeATeNbHOCTY;

- obnagatowmii onbIToM
rpa*K4aHCKoOM coumanbHO
3HAYMMOM aesaTenbHoCTH (B
YYEHUYECKOM CaMoynpaBaeHnH,
BOJIOHTEPCKOM ABUMKEHUM,
3KO/I0MMYECKMX, BOEHHO-
NaTPUOTUYECKUX U Ap.
0b6begnHEHUAX, aKUUSAX,

nporpammax).
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KIIACC

HaunmenoBaHmue pa3xejioB 1 TEM

MO,D,yllb BOCNUTATENbHOM1 nporpamMmmbl

«Ypo4Hasa peATeNbHOCTbY»

Ne n/n nporpamMMeI Kosmm4ecTBO  ||enesbie opmeHTUpbl pesynbraTos TemaTuKa B COOTBETCTBUU C
1acoB BOCMUTaAHUA KaNeHAapHbIM NAaHOM
BOCNUTATENbHOI PaboTbl

Paznea 1. JIEKTPOJINMHAMMUKA
- BblpaKaloLLNiA CBOKO HALMOHA/bHY!IO, JleHb OKOHYaHUS
3THMYECKYIO NPUHAA/EKHOCTb, BTopoii MupoBoii BOTHBI
npuBepeHHOCTb K pOLI,HOﬁ KynbTtype, I[eH[, COJIMJAPHOCTHU B
noboBb K CBOEMY HapoAay; 00pr0OE C TEppOPU3MOM
- CO3HaOWMIA MPUYACTHOCTb K 210 et co aus
MHOTFOHaLMOHaNbHOMY Hapoay BOpPOAMHCKOro
Poccuiickoit ®epepaumm, CpasKeHHUs
Poccuitckomy OTeuecTsy,

MarsuTHOE II0JIE. .
1.1 11 POCCUMCKYIO KY/IbTYPHYIO
DNeKTpOMarHuTHasE UHIYKITUS

NAEeHTUYHOCTb;,
- NPOABAAIOWNIA AeATeIbHOE
LLEHHOCTHOE OTHOLLEHWe K
NCTOPUYECKOMY U KYJIbTYPHOMY
Hacneamio CBOero 1 Apyrux Hapoaos
Poccuu, Tpaguumam, npasgHuUKam,
NamAaTHUKAM HapOA0B, MPOXKMBAIOLLMX
B poAHOW cTpaHe — Poccum.

Uroro no pazgeny 11

Paznen 2. KOJIEBAHUSI U BOJIHBI

91 | MexaHHYeCKHE U 9 - NOHMMAIOLLMI U BbipayKaloLwmii B | Jlenp Havama

OJICKTPOMAardiuTHBIC KOJICOaHHS

npa KTUYECKO AEeATENIbHOCTU

Hropub6eprckoro




2.2

Mexanuueckue n
3JIEKTPOMAarHUTHBIE BOJTHBI

2.3

OnTtuka

10

LEHHOCTb *KW3HU, 340Pp0BbA U
6e30nacHOCTH, 3HAYEHME JINYHbIX
YCWUIUIA B COXPAHEHMM U YKPENAeHUN
CBOEro 34,0p0BbA U 340P0BbA APYrMX
nopen;

- cobntogatolmia npasmnaa IMYHOM 1
obuiecTBeHHON 6e30nacHOCTH, B TOM
yncne 6esonacHoOro noseaeHus B
MHGOPMAUMOHHOW Cpese;

- BblpakatoLWwmMi Ha NpaKTUKe
YCTaHOBKY Ha 310pOBbIit 06pa3 *KU3HU
(3mopoBoe nuTaHue, coboaeHme
TUTUEHbI, PEXUM 3aHATUIN U OTAbIXa,
perynapHyto ¢usnyeckyto
aKTUBHOCTb), CTpeM/IeHME K
dU3nYEeCKoMy COBEPLLEHCTBOBAHMIO,
cobnopatowmin n
nponaraHaMpyoLWmin 6e3onacHbii 1
3/10POBbIN 06Pa3 KUIHMU.

nporecca

Henb maTepu B Poccuu
Henb ['ocynapcTBeHHOTO
rep6a Poccuiickoi
denepanuu

Henb HensBectHOro
Conpnara
Mex1yHapOaHbIN 1€Hb
WHBAJIUJIOB

Henb noOpoBoiblia
(BosonTepa) B Poccun

Hroro no pazgeny

24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUAIBHON TEOPUHU
OTHOCHUTEJIbHOCTH

- AEMOHCTPUPYIOLWMIA B NOBEAEHUN
chPOpPMMPOBAHHOCTb SKOIOrMYECKOM
Ky/bTYpbl Ha OCHOBE MOHMMaHMSA
BAUAHMA COLMANBbHO-9KOHOMMUYECKMX
MPOLLeCCoB Ha NPMpPOoAY, B TOM Yncne
Ha rnobanbHOM ypOBHE,
OTBETCTBEHHOCTb 33 AEeICTBUA B
npupoaHon cpeae;

JleHb poccuiickoro
CTyJICHUECTBA

JleHb moJiHOTO
0CBOOOKIEHUS
Jlenunrpana ot
dammcTckoi 6I10KaIbI




Hroro no pazgeny

Pasznesn 4. KBAHTOBAS ®PU3UKA

4.1 DJIeEMEHTHI KBAHTOBOU OIITUKU
4.2 Crtpoenue aToma
4.3 AToMHOE SApO

- [eATeNbHO BblpaXKkatowmi
No3HaBaTe/ibHble MHTEPECHI B Pa3HbIX
npegMeTHbIX 061acTAX € y4ETOM

CBOMX MHTEPECoB, CNOCobHOCTEN,
JOCTUXEHNN;

- obnagatowmin NnpeacTaBNeHNEM O
COBPEMEHHOM Hay4YHOM KapTUHE MUPa,
OOCTUMKEHUAX HAYKN N TEXHUKM,
apryMeHTUPOBaHHO BblparKatoLLnig
NOHUMaHWNE 3HAaYEHWUSA HaYKN B XKU3HU
poccuitckoro obuiecTsa, obecneyeHnn
ero 6e30nacHoOCTU, rYMaHUTapHOM,
COLMaIbHO-3KOHOMMYECKOM Pa3BUTUM
Poccuu;

- AEMOHCTPUPYIOLWMIA HaBbIKK
KPUTUYECKOro MbILUIEHMA, ONpeaeneHuns
[,0CTOBEPHOM Hay4YHOM

MHbOPMALNM N KPUTUKU

aHTMHAY4YHbIX NPeaCcTaBAEeHN

JleHb pOCCHICKOM HAYKH
Jlenp namsATH o

poccusiHax,

WCIIOJIHSABIIUX

CIIy’KE€OHBIH JoMT 32
npenenamu OredecTBa
MexnyHapoaHbII 1€Hb
POIHOTO SI3bIKa

JleHb 3alMTHUKA OTE€YECTBA

Hroro no paszneny

15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1

DNEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

- IPOSIBIISIOIIMI BOCIIPUUMYHUBOCTD K
pa3HbIM BHJIaM UCKYCCTBA,
MOHUMAaHHE YMOIIMOHAILHOTO
BO3)I€fICTBI/I5[ I/ICKyCCTBa, €TI0 BIIMSIHUA
Ha MMOBEJCHUE JII0/IeH, YMEIOIINIA

JleHb mamMsTu o
T€HOIIUJIE COBETCKOTO
Hapo/ia HAllUCTaMH U UX
IMOCOOHUKAMH B TOJIBI
Benukoit




Hroro no pasaceiny

7

KPUTHYECKH OLIEHUBATH 3TO BIUSHUE;
- IPOSABJIAIOIINN IOHUMAaHNE
XYJO’KECTBEHHOU KYJIbTYPBI KaK
CpeICTBAa KOMMYHUKALIUH U
CaMOBBIPAKEHUS B COBPEMEHHOM
o011ecTBe, 3HAYCHNUS HPABCTBEHHBIX
HOPM, LICHHOCTEH, TPAaIULIUN B
UCKYCCTBE.

OTeuecTBEHHOI BOMHEI
BceMupHblii 1eHb 3eMiin
Jlenb poccuiickoro
napJamMeHTapu3Ma

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1

Obo061aro1iee MOBTOpeHNE

- IPOSIBJIAIOILNN TOTOBHOCTD K 3aILUTE
Ponunsl, ciocoOHbIiM
apryMEeHTHPOBAHHO OTCTauBaTh
CYBEPEHUTET U JOCTOMHCTBO Hapoza
Poccun n Poccuiickoro rocyaapcrsa,
COXpaHSTh U 3alUIIATh
HCTOPUYECKYIO MPaBAY;

- OPUEHTHUPOBAHHBII Ha aKTUBHOE
TPaXIAAHCKOE y4acTHE HA OCHOBE
YBa)KCHHMsI 3aKOHA U IIPABOIIOPAIKA,
IpaB U CBOOOJ COTpax/iaH -
OCO3HAHHO U JEATEIBHO
BBIp@)KAIOUINH HENpuUsATHE 000
JUCKPUMHUHALIMU [0 COLANIbHBIM,
HAI[MOHAJILHBIM, PACOBBIM,
PEJIUTHO3HBIM ITPU3HAKAM,
MIPOSIBJIEHUH SKCTPEMHU3MA,
TEppOpU3Ma, KOPPYIILHH,
AHTUTOCYJapCTBEHHOM J1€ATENBHOCTH.

[Ipaznauk BecHbl
Jlenn [ToOenpr
JIeHb JeTCKuX
00IeCTBEHHBIX
Opra"u3aiuin

JleHb cllaBIHCKOM
MUCHbMEHHOCTH U
KYJIbTYpbI




Hroro no pasaceiny

OO0mnaaroNIHiA OTBITOM TPAXKIAHCKOM
COI[HAIFHO 3HAYMMOM 1€ATEeIbHOCTH
(B YYCHHUYECKOM CaMOYIIPABICHHH,
BOJIOHTEPCKOM JIBH)KCHUH,
HKOJOTHYECKHX,
BOCHHOMATPHOTHYECKUX U JIP.
00bEIMHEHHSIX, aKIIHIX,
porpaMmax).

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB
Ucnonb3oBaHue
uudposoro u
DJIeKTPOHHbIE
HaunmenoBanue pasiaesioB u P aHanorosoro
Ne ni/nn reM IpOrpAMMEI Beero Kourpoas Ilpakruy = (uudposbie) 060pyA0BaHNA LEHTPa
HbIE ecKme oOpa3oBaTe/IbHbIE ecTecTBeHHOHay4HOM U
padoThI paboThI pecypcbl TEXHO/I0TMYECKOiA
HanpasBAeHHOCTel
«Touka pocra»
Pa3znen 1. PUZUKA U METOAbI HAYUYHOI'O ITIO3HAHUS
bu6nuoreka [IOK KowmruiekT nocyst 1
®u3nKa U METOIbI HAYYHOTO
1.1 2 https://m.edsoo.ru/7f41bf7 = oGopynoBanus ans
IMO3HAHHUS
2 YUEHUYECKUX OMBITOB
Uroro no pazneny 2
Pasznea 2. MEXAHUKA
bubmuoteka [JOK KomrutekT mocy/ip1 u
2.1 KunemaTnka 5 https://m.edsoo.ru/7f41bf7 =~ 00OpynoBaHUA N
2 nabopaTOpHBIX padoOT U
= YYEHHUYECKUX OIIBITOB;
bubmmoteka [IOK MyJIbTHAATHHK;
2.2 JuHamuka 7 https://m.edso00.ru/7f41bf7 BecnpoBoauoi
Z MOAYJb CONPSAKCHUA
MYJIbTUAATYUKA,
bubmuorexa [JOK Hngposoii natuik
3aKOHBI COXpPaHCHUS B CKOPEHHUS U YIIIOBOH
2.3 P 6 1 1 https://m.edsoo.ru/7f41bf7 yorop o

MEXAaHHUKEC

2

CKOpOCTH;
KoMIuiekT »jieMeHTOB
JJ1 OIBITOB 1O



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

MEXAaHUKE;

Ananrtep usB
Bluetooth

Kabenn
coeaunuTenbubii (USB
USB)

Kabenn
coeaunuTenbubii (USB
miniUSB)

Kabenn
coeauuuTenbabii (USB
USB Type-C)

Kabenn
coenunuTenbHbIi IDC

dnem-HakonuTenb C
110 1mr.

CeTteBoe 3apsagHoe

ycrpoincreo USB

Htoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
bu6nuoreka [IOK
OCHOBBI MOJIEKYIISIPHO-
3.1 N 9 https://m.edsoo.ru/7f41bf7
KHHETUYECKOW TeOprun )
bu6mmoteka [IOK
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 https://m.edsoo.ru/7f41bf7
2
but6mmoreka [IOK
ArperaTHbIe COCTOSTHUS
3.3 5 https://m.edso0o.ru/7f41bf7
BemecTBa. PazoBbIe Mepexoabl 5

KomrutekT mocynst u
00opyoBaHUS IJIA
71a00PaTOPHBIX paboOT U
YYEHUYECKHX OIBITOB;

MynbTHIaTUYHK;

becnpoBoaHoit
MOJTIyJIb COTIPSDKEHUS
MYJIbTUAATYUKA;

HudpoBoit naTunk
TEMIIEPATYPBI
HCCIEyEMOM CpEeapbI;

HudpoBoit naTunk
JIABIICHHS

Ananrep USB
Bluetooth



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

Kabenn
coeaunutenpHbiit (USB -
USB)

Kabenn
coeaunuTenbubii (USB
miniUSB)

Kabenn
coeaunuTenbubii (USB
USB Type-C)

Kabenn
coequHuTensubiil IDC

dnem-HakonmuTenb C
110 lmr.

CeTteBoe 3apsagHoe

yctponcteo USB

Htoro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bubnmnoreka [JOK KoMIuiekT mocyasl u
4.1 DIeKTpoCcTaTHKA 10 https://m.edsoo.ru/7f41bf7 = ©OOpynOBaHMA 1S
2 71a00PaTOPHBIX paboOT U
= YYEHUYECKHX OIBITOB;
MynbTHIaTUHK;
becrnipoBoaHoi
MOJLYJTb COTIPSKEHUS
MyJIBTHIATYNKA,;
udposoii naTumnk
I . . Bu6nuorexa [LIOK MarHUTHOTO TIOJIS;
OCTOSIHHBIN AJICKTPUICCKUI o
4.2 P 12 https://m.edsoo.ru/7f41bf7 Lndposoit nariuk

TOK. TokHu B Pa3JIMYHBIX Cpeaax

2

ANEKTPHYECKOTO
HaIpsDKEHUS,

Hudposoii naTunk
CHITBI TOKA;

Ananrep USB
Bluetooth

KabGenp



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

coeauuuTenbubii (USB
USB)

Kabenn
coemuuuTenbHbi (USB
miniUSB)

Kabenn
coemuuuTenbHbi (USB
USB Type-C)

Kabenn
coequunTensueiii IDC

Dnem-HakonuTeNIb
110 lmrT.

CeTeBoe 3apsaHoe

ycTponcreo USB
KomnnekT aniemeHTOB
ANA ONbITOB MO
3N1EeKTPUYECTBY U
MarHeTusmy;

Mogaynb reHepaTtop
UMOPOBBIX U
aHaI0roBbIX CUrHaN0B

Hroro no pazgeny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Ucnonb3zoBaHue unudpposoro

JIEeKTPOHH
W aHaN0roBoro
ble
0b6opyaoBaHUA LeHTpa
(undposbie) .
- KoumnuectBo yacos 6 ecTecTBeHHOHAY4HOW U
o0pa3oBareJ .
No 11/ aMMeHOBaHHe Pa3/ieJioOB U TeM p TEXHONOFUUYECKOI]
bHbIE o
HporpaMMel HanpaBaeHHocTen «Touka
ecypcsl
pecyp pocta»
Konrpo  IIpakTnu
Bcero JIbHbIE ecKue
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
KommiekT nocyzs! u
o0opynoBaHus AJist
1a00paTOPHBIX padoT U
YYEHHUYECKHUX OIBITOB;
MynbpTHUIaTUHK;
becnipoBoaHOM MOIYIH
COTIPSIKEHUSI
bubnmnoreka
MYJIbTH/IATUMKA;
MarauTHoe nosie. DIeKTPOMarHuTHas LIOK .
1.1 11 1 3 Hudposoii natunk
WHIYKIUS https://m.edsoo
MarHUTHOTO TOJIf;
Tu/7f41c97c ’

Hudposoii gatuuk

JJEKTPHUYUECKOTO

HaTIPSDKCHHUS;

Hudposoii naTunk cumsl

TOKa;

Anantep USB Bluetooth
I .



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

Kabenb coe fuHUTEIBHBIH
(USB - USB) 1 mir.
Kabens coenuHuTEIbHBIN
(USB - miniUSB) Biig
Kabens coenmHnTEIBHBIN
(USB - USB Type-C) 1 mit.
Kabenb coe fuHUTEIBHBIH
IDC 1.
®em-naxonurels ¢ [1O
1.
CerteBoe 3apsiTHOE
ycrpoiictso USB;
KoMmIiekT 311eMeHTOB 11151
OTIBITOB T10 YJIEKTPHUUECTBY
U MarHeTu3My;
Mopayns renepaTtop
IM(POBBIX U aHATIOTOBBIX

CUTHAJIOB
Hroro no paszneny 16
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubnunoreka Kommnekt nocynel u
21 MexaHn4YeCcKUe U AIEKTPOMAarHuTHbBIE 9 IIOK 000pyHOBaHus JUIs
' KOIe6aHms httos://m.edsoo nabopaTopHBIX PadOT U
YUCHHUYCCKUX OIBITOB,
Tu/7f41c97c MynbTHIaTYHK;
Bubnunoreka BecnipoBoHO MOy B
29 MexaHu4ecKkue U AIEKTPOMAarHuTHBIE 5 HOK CONPSIKEHMS MYJIBTHATIHKA,;
' BOJIHBI https://m.edsoo Luposoii AT
YCKOPEHUS U YTIIOBOM
SUTFAICOTC  Copoctn;
2.3 Ornruka 10 Bubnuoreka Ludposoii naTunk



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

Hroro no pazneny 24

HOK

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

MAarHUTHOTO II0JIS;

udposoii naTumnk
3JIEKTPUICCKOTO HAIPSHKEHUS;

Hudposoit maTuuk CHUITBI
TOKa;

Mopnyns resepaTtop
IH(POBBIX U aHAIOTOBBIX
CHUTHAJIOB

Komr1iexT 371eMeHTOB ais
OITBITOB 10 MEXAHHKE;

Anantep USB Bluetooth

Kabenp coenuHUTEIBHBIN
(USB - USB)

Kabenp coeguHHUTENBHBIN
(USB - miniUSB)

Kabenr coeguHHUTENBHBIN
(USB - USB Type-C)

KabGenp coenuHUTEIBHBIN
IDC 1.

dnem-makonurens ¢ 110
CeTeBoe 3apsagHoe

yctpoincteo USB

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

31 OcHOBBI cielIaNIbHOM Teopun

OTHOCUTCIIBHOCTHU

Uroro no pazgeny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

Bubmanoreka
HOK

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

KommnsrorepHoe
obopynoBaHue

4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6

bubmmoreka
LHOK

Kommekr nocyiel u
000opyIOBaHUS JIS



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

https://m.edsoo

1ab0paTOPHBIX paboOT U

ru/7f41c97¢ YUECHUYCCKHX OIBITOB;
bu6 MynbTHIaTUYHK;
HOJIHoTeKA BecnpoBoanoii Monyb
4.9 CTpoeHue aToma 4 IOK COTPSDKEHUS MYJIbTHIATUNKA;
https://m.edsoo [udposoit naTank
ru/7f41c97¢c MAarHuTHOTO IIOJIS;
udporoii naTuank
JNEKTPUYECKOTO HATIPSIKCHUS;
Hudposoit maTdyuKk CHUIBI
TOKA;
Anantep USB Bluetooth
Kabenr coemMHUTENBHBIN
BuGmuorexa | (USB-USB) .
ITOK Kabenb coeguHUTENIbHbIN
4.3 ATOMHOE S1IpO 5 - mini
AP https://m.edsoo (USIIz 6mm'USB) .
abenb COEeNMHUATEILHBIN
MU/7TA1C97C (s - USB Type-C)
Kabenp coeguHHTENLHBIN
IDC 1.
dnem-wakonurens ¢ 110
CeTeBoe 3apsagHoe
yctponcteo USB
Hroro no pazneny 15
Pa3zpgen 5. 9JIEMEHTBI ACTPOHOMMWHU U ACTPO®PU3UKU
bubnunoreka KommnsrorepHoe
5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPUZUKHI 7 HOK obopynosanne
https://m.edsoo
u/7t41c97¢c
Uroro no pazgeny 7
Pazngen 6. OGOBIIAIOIEE IIOBTOPEHUE
6.1 O6o0matotiee MOBTOPEHUE 7 bubnunoreka Kommbrorepaoe
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[HOK obopymoBanue
https://m.edsoo
Iu/7f41c97c

Hroro no pazgeny 7
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne aTra nudpoBLIe

Tema ypoxka Koutpoasubie IIpakTunyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®dusrka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmorexa HOK

yi a https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JBHIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 Cyrneprno3uiuu cui. Bropoii 3akox bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LOK

https://m.edsoo0.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK
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[ToTenuuanpHas 3HEpPTUs YIPYTo
neOpMUPOBAHHON MPYKUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas padora no teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buytpennss sueprus
TEPMOIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeain https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BELIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosekynsipHas bubnuorexa [IOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
Y2Ip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIA3AIIHS.
43 VnenbHas TermI())Ta l'IJ'IaBJ'IeII;I/ISI bubmmorexa [OK
. ' https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 0% 0
PABHCHUE TEILIOBOTO baitca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOcébcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN DJIEKTPUIECKHAI bubmmorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX MoJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM noie bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTUUeCcKast 3allnTa.
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €70
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3axon OMa 71 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

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

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—~n-niepexona. IToynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae
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DNEKTPUYECKUM TOK B PaCTBOPAX U

pacruiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«OIEeKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoAHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
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11 KIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
ITocTOsTHHBIE MATHUTEL K UX
1 B3aUMoOJercTBHE. MarHUTHOE IIOJIE. 1 bubmnoreka IIOK
BekTop MaruutHOM MHAYKUUU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarnuTHO€ MoJjie TPOBOTHUKA C TOKOM.
2 OmnsIT OpcTena. Bzaumoneiicteue 1 bubmorexa LOK
p ' https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 Jlaboparopuas padota «3yueHue 1 1 bubnmnoreka HOK
MAarHUTHOTO OJIL KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.
4 JlabopaTopHas pabota «lcciemoBanue 1 1 bubnnorexa LIOK
o patop P https://m.edsoo.ru/ff0c9acO
IEUCTBUS [IOCTOSHHOIO MarHuTa Ha
pPaMKy ¢ TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
5 TIBIK Csl 3apsHKEHHVIO YaCTHI] 1 bubnnorexa LIOK
yryio P yro Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok
5 BEKTOpa MarHUTHOU uHAyKuu. 31C 1

MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHON
nHaykunn Gapanes
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Jlaboparopnas padota «VccienoBanue
SABJICHU S BHGKTpOMaFHHTHOﬁ

WHIYKIUW

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cal50

10

11

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasE MHAYKIUSD)
KonTponbHas pabota mo Teme
«MarautHoe nojue. DIeKTpOMarHuTHas
WHTYKITHSI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmmoteka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHMS.
lMapmonnueckue konedaHus.
VYpaBHEHHE rapMOHUYECKHUX
konebanuil. [IpeBparienne s3Hepruu

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

13

Jlaboparopnast pabota «MccnenoBanue
3aBUCHUMOCTH NI€PUOJa MAJIBIX
KoJieOaHU# Tpy3a HAa HUTH OT JTUHBI
HUTHU U MacChl TPy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoieOaHus B

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
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UeaIbHOM KoJieOaTeTbHOM KOHTYpE.
AHasiorust M1y MEXaHU4eCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

15

16

17

18

19

20

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UJI€aTIbHOM KOJIE0aTEIIbHOM
KOHTYpe

[IpencraBieHue 0 3aTyXarOMIMX
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHuYeCcKHe Konebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
KosaeOanus

[lepemennsbiii Tok. CUHYCOMABHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsHDKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro ToKa, JIMHUN
JJIEKTpoIepesady

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE IEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPIUH B IIOBCEAHEBHOMN

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

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

bubmmoteka [IOK
https://m.edsoo.ru/ff0cc324
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KHU3HU

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6nmoreka [IOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunplie ¥ MPOIOJILHEBIE BOJTHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnmoreka [JOK
22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [1kana bubmorexa HOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeJeBUICHUS. Pa3BUTHE CPENICTB CBS3H.
Papunonokanus
o5 KonrtponbHas padota «Konebanus u bubnmnorexka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoCTpaHEHHE
26 CBETa B OIHOPOJHOM cpene. ToueuHblit brbmmorexa LTOK
AHOPOL peae. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgera. [locTpoenune nzobpaxkeHuit B bubmorexa LHOK
’ P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHbIi bubmmorexa [TOK
yIp P - pe https://m.edsoo.ru/ffOcd7{6
YTOJI TTOJTHOTO BHYTPEHHETO OTPAKEHUS
29 JlaGopatopnas pabora «3mepenue bubmuoreka [JOK

TMOKas3aTeiIsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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Jlunssl. [TocTpoenue n3obpaxxkeHuil B

bu6nuoreka [IOK

30 Aurze. OpMyIa TOHKOH JHH3LL https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JIUH3bI
31 JlaboparopHas padorta «/ccnenoBanue
CBOMCTB M300paKEHUN B TIMH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopnas
pabora «HabmroaeHue nucrnepceun
CBETa»
33 Wutepdepennus cera. Audpaxius bubnnorexka HOK
ceera. JIudpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS UX O€30MacHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHUKu. [TocTynarsl bubmuoreka [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIIbHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
37 3ameJieHre BpeMEHH B COKpaIlleHNE bubmorexa LOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacThIbl. CBA3b MACCHI C SHEPTHCH H bubnnorexa LIOK
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
39 Konrponsnas padora «OnTHKa. bubmmoreka [IOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OcHOBBI CIELIMATIBHON Teopuun
OTHOCHUTEIIBHOCTI

®otonsl. Dopmyna [Inanka. Jueprus u

https://m.edsoo.ru/ffOcf6f0

bu6nmoreka [IOK

40 HUMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE BuGmiorexa LIOK

41 (gzzzz;bizma' Ompirer A. T https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEHUE

42 OuiHmTeiHa i Gorodrddexra. E::SSJ'I/I//I;T:;(si)?r(:/I:fO 0156
«Kpacuas rpanuna» porosddexra T '
JlaBnenne cBera. Onbitel I1. H.

43 JlebeneBa. Xumuueckoe JAeicTBIE bubmorexa [JOK
- https://m.edsoo.ru/ff0d04a6
Texnuyeckue ycTpoiicTBa u

44 MPaKTUIECKOE TPUMEHEHHE!
(dboTodeMeHT, (HOTOIATUYUK, COTHEUHAS
Oatapest, CBeTOINO/

45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka [IOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE

46 Pezepdopaa mo paccesHUIO 0-4aCTHII. bubmorexa [JOK
IInaneTapHas MOemb aToMa https://m.edsoo.ru/ff0d091a

but6mmoreka [IOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
48 N3nydyenue u noriomenue GoToHOB but6mmoreka [IOK

[PU TIEPEXO0Jie aTOMa C OJTHOTO YPOBHS

https://m.edsoo.ru/ffOdOafa



https://m.edsoo.ru/ff0cf6f0
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49

50

SHEPIruM Ha Apyroi. Buasl criekTpos

BomnHoBEIe cBoiicTBa yacTull. BoiaHEI e
bpoiinsa. KopnyckynsipHO-BOJIHOBO#M
nyanu3Mm. CIIOHTaHHOE U BBIHY)KJICHHOE
W3IIy4eHUE

OTKpbITHE paInOAKTUBHOCTU. OTBITHI

Pesepdopna no onpenenenuto cocraBa
PaAMOAKTUBHOTO U3TyYEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. Bnusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydeHue

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHsle peakuuu. SInepHpIil peakTop.
[TpoGnemsl, MepCreKTHBHI,
JKOJIOTUYECKUE ACIIEKTBI A1ePHON
JHEPreTUKU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErucTpanmu JIEMEHTAPHBIX YACTHII.
Kpyrisbiii cton «®yHnameHTanbHble
B3auMoAercTBud. EMUHCTBO
(bu3MUYECKOI KapTUHBI MUPaY

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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Bun 38é3nnoro neba. Co3sesnus,
HpKI/Ie 3Bé3I[BI, IIJIaHCTHI, UX BUAHUMOC
nBrokenne. ConHeyHas cucreMa

56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE31

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
Moce0BaTebHOCTUH. BHYTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEACTABJICHUS O MIPOUCXOKICHUU U
sBostonu CoJHIa U 3BE3]

Muineunsiii [1yTe — Hamma ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. ['amaktrku. YEpHbIE NBIPHI
B SIIpAX rajakTHK

Bcenennas. Pazberanue ranakTHk.
Teopus bosbioro B3peiBa.
PennkroBoe uznyuenue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJIoBeKa




63

O6o6maromuii ypok. Pois u Mmecto
(U3MKK ¥ ACTPOHOMHUH B COBPEMEHHOM
Hay4HOU KapTUHE MHpPA

64

65

66

O6o0maromuii ypok. Pois
(busnueckoit Teopun B HOpMHUPOBAHUH
MPEJICTABICHUHN O PU3NUYCCKON KapTHUHE
Mupa

O6o6maromuii ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O IPUPOIC

PesepBHbIil ypok. MaruutHoe noie.
DneKTpoMarHuTHasi MHAYKLHS

67

Pesepubiit ypok. Ontuka. OCHOBBI
CHeluaIbHON TEOpUHn
OTHOCUTEIbHOCTH

68

Pesepnsiii ypok. KBantoBas dusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TaphentoeBoit H.A., AknrionepHoe o6mecTBo «M3marenscTBo
«IIpocsemienne»

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoii H.A., AkiinonepHoe obmectBo «M31aTeancTBO

«HpOCBGHIeHI/IC»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

- Coopuuk 3ama4 no ¢usuke 10-11 knacc. Kinaccuueckwmii kype. [lapdentoeBa H.A.- M.
«IIpocsemenuey, 2019 r.

- Hunaktryeckue marepuaibl ®usuka 10,11 kinace / A.E.Mapon, E.A.MapoH. - M.:
UznarensctBo «/Ipodar, 2018.

- TemaTrueckre KOHTPOIBHBIE H CAMOCTOSITENIbHBIE paOoTHI 10 (hr3uke 11 kmacc /
O.U.I'pomrieBa. - M.: U3znatenscTBO «OK3aMen», 2018 1.

- Jlozosenko C.B., Tpymmna T.A Peannzanusi o6pa3oBaTeIbHBIX TPOrpaMM 1o GU3MKe C
WCTIOJIb30BaHUEM 000PYI0BaHus JIeTcKoro TexHomnapka «llkonpHblid kBanToprym» 10-11
Kiacchl(yriryOneHHbIH ypoBeHs) - M. .2021

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

- Hudposas nabopaTopus mo Gpusnke
- AunnmMarnn husndeckux oowpextoB. http://physics.nad.ru/
- Xusas dusuka: obyvaroras nporpamma. http://www.int-edu.ru/soft/fiz.html
- VYpoku pusuku ¢ ucnonb3oBanueM Mutepuera. http://www.phizinter.chat.ru/
- ®usuka.ru. http://www.fizika.ru/
- dusuka: koyutekms onbIToB. http://experiment.edu.ru/
dusnKa: aNeKTPoHHaA Konnekuma onbitos. http://www.school.edu.ru/projects/physicexp
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