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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 31€KTUBHOIO Kypca 1o (pu3MKe Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus pazpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeibHOM mporpammsbl, npeactaBieHHbx B PI'OC
COO, a Takxke c¢ yuéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
OpraHu3alusIX Poccuiickon denepauny, PEATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeNibHbIE TPOTPAMMBI.

Conepxanue mporpaMmbl MO (QU3MKE HAMpaBiieHO Ha (HOpMUPOBAHHE
€CTEeCTBEHHO-HAyYHOUW KapTUHbl Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JESTEIILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYyeT Tpeboanusim PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3alUUd MEXKIPEAMETHBIX
cBsA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU TpeaMeramu. B Hel
OTIPECIIAIOTCS OCHOBHBIE LIENU M3y4ueHUs (U3MKH Ha ypOBHE CPEIHEro OOILero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3HKHU: JIMYHOCTHBIE,
MeTarpeMEeTHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

IIporpamma Kypca BKJIHOYAET:

[Inanupyemble pe3ysbTaThl OCBOEHUS Kypca (GU3MKU Ha 0a30BOM YpPOBHE, B
TOM YHCJIE TPEIMETHBIEC PE3yIbTaThI MO ro/1aM O0yUEHHUS;

Conepxanue kypca «Duzuka» mo rogam o0ydeHus.

[Iporpamma no usuke MOKET ObITh UCHOJIB30BaHA YUUTEISIMU KaK OCHOBA
JUISL COCTaBJeHUS CBOMX paboumx mnporpamm. Ilpm paspabotke paboueit
pOrpamMMbl B TEMATHYECKOM TJIAHUPOBAHUH JOJKHBI OBITh YYTEHBI BO3MOKHOCTHU
UCIIONIb30BAaHUSl  3JICKTPOHHBIX  (IUGPOBBIX) 00pa30BaTENbHBIX  PECYPCOB,
SBISIIONUXCST  y9eOHO-METOJUYECKUMH  MaTepuaiaMu  (MyJIbTUMEIUNHBIC
POrpaMMbl, JIEKTPOHHBIE YUYEOHHUKH U 3aJaYHUKHU, DJIEKTPOHHbIE OMOIMOTEKH,

BUPTyaJbHbIE JIA0OPATOPHH, UIPOBBIE MPOTPAMMBI, KOJUJICKUUU IHPPOBBIX



00pa3oBaTeNbHbIX PECYPCOB), PEATUIYIOMIMMH JUJAKTUYECKHE BO3MOXKHOCTU
UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH, COJEp)KaHHE  KOTOPBIX
COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUMU.

[IporpaMmma mo Qu3uKe NPEJOCTaBISET BO3MOXKHOCTH ISl peau3aluu
pPa3IMYHBIX METOJMWYECKUX IOAXOAOB K OpraHu3aluuud oOydyeHHs (U3UKE IpU
YCIIOBUM COXpPaHEHUs 00s3aTeIbHON YacTH COIEP KaHUs Kypca.

duzuka kak Hayka O HauOosiee OOUIMX 3aKOHAX MPHUPOJBI, BBICTyMAas B
KayecTBE y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu 00 okpy»katoieM mupe. LLkonpHbIi Kype HU3HKH — cCTEeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JekaT B OCHOBE IIPOLECCOB M SIBICHUN, M3y4aeMbIX XUMHEH, OHOJIOrHel,
dbusndeckoir reorpadueir u actpoHommen. Mcmonp30BaHWE W AKTUBHOE
OpUMEHEHHE (U3MYECKUX 3HAHUM  OIpelessieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B c(epe DSHEPreTUKH, TPAaHCIOPTa, OCBOCHMS
KOCMOCA, IIOJIYYEHHsI HOBBIX MAaTEPUATOB C 3aJaHHBIMM CBOWCTBAMM U JPYIUX.
W3ydyeHne (PU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOPMHUPOBAHHE YMEHUU NPUMEHATH
Hay4YHbI METOJ1 IO3HAHUSI IPU BBINOJIHEHNN UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHoBy Kkypca (u3MKM AJi1 YpOBHS CpEAHEro o0Iero oOpa3oBaHUs
IIOJIOKEH pAX HIEH, KOTOpbIE MOXHO paccMaTpuBaTh KakK NPUHLMIIBI €ro
IIOCTPOEHUS.

WNnesa nenocrHoctr. B cOOTBETCTBUM € HEM KypC SBISIETCSA JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHON (DU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Heil maTepuan Kypca (pu3uku
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(opMUpOBaHUE IPENCTABICHUN O CTPYKTYpHBIX YPOBHSX MaTe€puu, BEIIECTBE U
oJIE.

Wnes rymanurapusanuu. Peanuzanus uaen NpearnosaracT UCIHOJIb30BaHUE

TYMaHUTapHOTO TOTEHIMana (PU3MUYECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
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bu3ukn ¢ pa3BuTHEeM O0OImIecTBa, a TakkKe C MHUPOBO33PECHUYCCKUMHU,
HPaBCTBEHHBIMHU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Unes npuxnaaHoi HampaBieHHocTd. Kypc ¢(usuku  npeamnosnaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Nnesa bskomoruzauuu peanusyercs IOCPEACTBOM BBEACHUS DIIEMEHTOB
COIepKaHUs, TOCBSIIEHHBIX OKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCY>KIeHUs
po0JIeM palMOHATIBFHOTO TPUPOIOTIOIH30BAHUS U HKOJIOTHIECKOM 0€30IMacHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (PU3WKM Ha ypOBHE CpPEIHEro O00IIero
oOpa3oBanus sBIAIOTCS (pusnyeckue Teopuu (HopMHUPOBAHHME MPENCTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3UIECKON TeOpHH, posid (yHIaMEHTAIBHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPUPOAE, TPaHULAX
INPUMEHUMOCTH TEOpHUH, JJIsI ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOLIECCOB).

CucTeMHO- eI TeIbHOCTHBIN MOAXO0A B Kypce (DU3MKH peanu3yercs Mpexie
BCETO 3a CUET OpraHW3allid IKCIEPUMEHTATHHOU JCATEIHPHOCTH O0YUYarOIIUXCS.
Jns  GazoBoro ypoBHA Kypca (HU3MKM — 3TO HCIOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCHEPUMEHTOB M J1a00OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
NpaKkTUYECKUX padoT. BhijeneHre B yka3aHHOM MepeyHe J1abopaTopHBIX padorT,
NPOBOAUMBIX JUISi KOHTPOJIE W  OLIEHKH, OCYIIECTBISICTCS y4aCTHUKaMU
0o0pa30BaTeNbHOTO TMpoIlecca HUCXOAS M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHalieHus: kabuHera ¢usuku. Ilpu »>TOoM obecneuynBaeTcss OBJAJIEHUE
00yJaronmuMuCs yMEHUSMH TPOBOJUTh KOCBEHHBIE HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB 1O MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Pemenne pacu€THBIX W KayeCTBEHHBIX 3a/lad C 3aJaHHOW (HU3UYECKOU
MOJENBIO, MO3BOJISIONIEE MPUMEHATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak

U3 OJIHOTO paszfena Kypca, TaK U MHTErpUpys 3HAHWS W3 pa3HbIX pasaenos. [l
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KAueCTBCHHBIX 3a/lad MPUOPUTETOM SBISIOTCS 3aJaHusd Ha OOBSCHECHUE
NpoTeKaHusi (U3MYECKUX SIBICHUM © TMPOIECCOB B OKPYXKAIOMEH KU3HHU,
TpeOyromme BbIOOpa  (U3MUECKOH MOAENM I CUTyallud  MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k marepuanbHO-
TEXHHMYECKOMY OOecleueHno Y4eOHOro Tmporecca 0a3oBbIi ypOBEHb Kypca
(bU3UKY Ha YPOBHE CpEHEro 00IIero o0pa30BaHUsl IOJKEH U3ydaThCs B YCIOBUAX
IpPEeIMETHOTO0 KaOuHeTa (M3WKH WM B YCJIOBHUSX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTeCTBEHHO-HAyYHOTO IWMkia. Hammume B kaOuHere (GU3HKH
HE0OX0aMMOro JabopaTOpHOTO OOOpPYAOBAHMS ISl BBIMOJTHEHUS YKAa3aHHBIX B
nporpaMmMme 1o (U3NKe yUeHWIECKUX MPAKTUUECKUX padOT U IEMOHCTPAIIMOHHOTO
obopynoBaHus 00s13aTEIHHO.

JleMoHCTpaniMoHHOE 000pyJIOoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
NPUHIIAIIOM MHUHUMAIBHON JOCTAaTOYHOCTH UM O0OECHeYMBAaeT IOCTAaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3WKE KITFOUEBBIX JIEMOHCTpPAIUNA IS
UCCIICIOBAaHMSI  U3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMECHEHUH.

JlabopaTtopHoe 00OpyIOBaHHE IJsi YYECHHUYECKHX MPAKTHYECKHX pPadoT
dopMupyeTcss B BHIE TEMaTHYECKUX KOMILUIEKTOB M OOecredrBaceTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JABYyX oOydJaromuxcs. TeMaThudeckue KOMIUICKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTEILHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHIA.

OcHoBHbIMU YenamMu U3YYeHUs UIUKU 8 00ueM 00pa308aHUU AGIOMCAL:

dopMupoBaHUE HWHTEpECAa W CTPEMIICHHS OOYYaOIIMXCS K HAYYHOMY
U3YYCHHUIO TIPUPOJBI, PpA3BUTHE WX HHTEUICKTYaIbHBIX H  TBOPYECKHUX
CIIOCOOHOCTEN;

Pa3BuTre mpencraBieHnii 0 HAYYHOM METOJE MO3HAHWS U (HOPMUPOBAHHE

HCCIICAOBATCIIbCKOTO OTHOIICHUS K OKPYKAIOIHUM SABJICHHAM;



dopmHUpoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4YeHUS OCHOB
CTpOECHHS MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

dopMupoBaHUE yMEHUN OOBACHATH SIBIEHUS C  HCIOJIb30BAHUEM
bu3nyeCKnX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

dopMUpOBaHUE MPEACTABICHUA O POAU (U3UKUA JUIsl Pa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

Hocmuoicenue amux yeneu obecneuugaemcs peulenuem cieoyiouux 3a0ay 8
npoyecce uzyyeHus Kypca Qu3uku Ha ypoene cpeonez2o oobujeco 00pa3osanusi.

[Tpuobperenue cuctembl 3HaHUM 00 OOIIKX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpWsX,  BKJIIOYas  MEXaHUKy,  MOJEKYISpHYI0  (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

dopmMupoBaHME YMEHUH NPUMEHATh TEOPETUYECKHE 3HAHHUS IS
00bACHEHHs] (PU3MYECKUX SIBICHUNM B MPUPOJE W JJIA NPUHATUS MPAKTUYECKHUX
pEUIEHNI B TOBCEHEBHOM KU3HU;

OcBoeHne CHocoOOB pelIeHUs] pa3IMyYHbIX 3a7ad C SBHO 3aJaHHOMN
dbu3nueckoil MOJAENbIO, 3a/lay, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHUe
duznyecKoil MOeNn, COOTBETCTBYIOIIEH YCIOBHSM 33/1a4H;

[lonumanue (HU3MYECKUX OCHOB M TPUHLMUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOILYIO CPENy;

OBnazeHne METOJaMH CaMOCTOSATEIBHOTO IUIAHUPOBAHHSI U MPOBEICHUS
bu3MUecKuX OKCIEPUMEHTOB, aHaldW3a W MHTepHpeTanuud UH(opMmanuu,
oTpezieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

Co3nanue ycinoBUHM JUisl pa3BUTHS YMEHHMI NMPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOM J1€ATEIbHOCTH.

Obwee uucno wacos, peKkoOMeHOOBAHHBIX 05 uzyyerus Quauxu — 136 uacos:
6 10 knacce — 68 uacos (2 waca 6 nedeno), 6 11 xknacce — 68 wacos (2 uaca 6

Heoelo).



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
IJIEKTUBHOI'O KYPCA «®PU3UKA»

OcBoenue kypca «®duzuMka» Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHMS
(6a30BBIN YPOBEHB) TOJDKHO OOECIEYHTHh JOCTHKCHHUE CICIYIONTUX JTUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB.

Jluunocmuvle pezynbmamsl OCBO€HHMsI ydeOHoro mnpenmera «Duzuka»
JOJDKHBI OTPaKaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOCTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIW, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWI, COOTBETCTBYIOIIHNX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOILECCE PEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHOU €SI TENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxnaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKJAHCKON MO3ULIUU 00YYaIOIIEerocsi Kak akTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX H
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJIeHUU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMOJIEUCTBOBATH C COLIMATILHBIMU UHCTUTYTaMU B COOTBETCTBUU
¢ UX QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh poccuiicKon IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LHEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YYEHBIX B 001aCTU (PU3UKHU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

C(I)OpMPIpOBaHHOCTI) HPaBCTBCHHOI'O CO3HAHM:A, 3TUYCCKOI'O ITOBCACHUAA;



CIIOCOOHOCTh OIIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYSICh HA MOPAJThbHO-HPAaBCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NEeATETbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJa B TIOCTPOSHUE YCTOMYMBOTO OYIyIIETO;

4) 5CTETUYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYas OSCTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE;

S5) TpyJI0BOTO BOCTIMTAHMUS:

WHTEpPEC K pa3nuHbIM chepam MpoPeCCHOHAIBHON NeATeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oynyiuel mpodeccuu 1 peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPA30BaHUIO B 00IaCTH
(bU3UKY HA IPOTSKEHUU BCEH KU3HH;

6) SKOJIOTUYECKOTO0 BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIeEM;

IUIAHUPOBAHUE M OCYLIECCTBICHHE JIEMCTBUM B OKPYXAKOUICH Cpele Ha
OCHOBE 3HaHUS 1IEJIeH YCTONYMBOTO pa3BUTHS YEIOBEUECTBA;

Pacuimpenue omnbiTa AESTENBHOCTH SKOJIOTMYECKOM HAMpaBlIeHHOCTH Ha
OCHOBE MMEIOITUXCSI 3HAHUH TIO (PUBUKE;

7) IEeHHOCTH HAYyYHOT'O MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKU;

OCO3HaHWE IIEHHOCTH HAyYHOM JESITEeNbHOCTH, TOTOBHOCTH B IIpoOIlecce
u3ydeHus: (UBUKA  OCYIIECTBISTH  MPOCKTHYHD H  HCCIEIOBATEIHCKYIO
NEeSATEeTbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

B mporuiecce nocTuxeHus: JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3nKe I ypPOBHS CpeaHero oOmiero o0pa3oBaHus yOOydarOmmMXcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJUIEKT,

MIPEANOIarafoIicpOPMUPOBAHHOCTH:



CaMOCO3HaHUS, BKJTFOYAFOITIETO CIIOCOOHOCTH MMOHNUMATh cBOE
OMOIIMOHAILHOE COCTOSIHWE, BHUACTh HAIMpPaBICHUS pPa3BUTHS COOCTBEHHOU
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJanTUPOBATHCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOUAIOIICH CTPEMJICHHE K TIOCTYXKCHUIO IIETTH U
ycrexy, ONTUMHU3M, MHHUIIMATUBHOCTh, YMEHHE JEMCTBOBAaTh, MCXOIS U3 CBOMX
BO3MOYKHOCTEMH;

OMIIATUHW,  BKIIOYAIONMIEH  CHOCOOHOCTh  TMOHUMATh  AMOIMOHAIHHOE
COCTOSIHME JIPYTUX, YUYUTHIBAThH €r0 MPU OCYIIECTBICHUU OOIICHHS, CHOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAIBHBIX  HABBIKOB,  BKJIOYAIOIIMX  CIHOCOOHOCTh  BBICTPAMBATh
OTHOLIEHUSI C JPYTUMU JIIOJIbMHU, 3a00TUTHCS, MPOSIBIATH MHTEPEC M pa3peliaTh
KOH(IHUKTHI.

Memanpeomemuvie pe3ynbmamul OCBOCHUS MPOTpaMMbl CPEIHEro OOIIEro
00pa3oBaHMS TOKHBI OTPAKATh:

OBnazieHNe YHUBEPCATIbHBIMU NTO3HABATEIbHBIMU ACHCTBUSMU:

1) 6a30BBIE JIOTHYECKHUE JIEHCTBUS:

CaMOCTOSATENILHO  (OPMYJIHpPOBAaTH W aKTyallM3MPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeNeNsaTh IENN ACSITCIIbHOCTH, 3a/laBaTh MapaMeTpbl M KPUTEPHUH HX
JOCTYKCHUST,

BBISIBJISITh  3aKOHOMEPHOCTHM U NPOTHUBOPEYMS B  pacCMaTpUBaEMbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIaH PEIICHUs MPOOJEMbl ¢ YU4ETOM aHaIM3a UMEIOLIUXCS
MaTepHalbHBIX U HEMAaTepUaAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B  JEATEIHHOCTh, OIICHUBaTh COOTBETCTBHE

PE3YyIbTATOB LECIAM, ONCHUBATL PUCKH HOCJICI[CTBI/Iﬁ ACATCIIBHOCTH;



KOOPAMHHUPOBAaTh U  BBIMOJHATH pabOTy B  YCIOBUSX PpeajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIE UCCIIEIOBATEIBCKUE ACHCTBUS:

BJIaJETh HAYYHOH TEPMMHOJIOTHEH, KIIOUYEBBIMH MOHSATHSAMH U METOJAMH
¢du3nveckoil HayKu;

BJIa/IETh HABbIKAMU y4€OHO-UCCIIEIOBATENBCKOM U MPOSKTHON ACSITENIbHOCTU
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY
METOJIOB peuIeHHs 3ahau (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IMYHBbIX
METOJIOB MMO3HAHUS;

BIAJETh BUIAMH JAEATEIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIIpPEeTalluy, MPeoOpa30oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYalHsIX, B TOM YHCJIE IPH CO3AaHNUN YUEOHBIX MPOEKTOB B 00JaCTH (DUBUKH;

BBISBIISITh TPUYMHHO-CJIEJCTBEHHBIE CBS3M W aKTyalM3HpOBaTh 3aJady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHTBhl Ui JI0Ka3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh TOJyYEHHBIE B XOJE€ pEIICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKH OIIEHWBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHOMN
JesITeTIbHOCTH, B TOM YUCIIE IPU U3yYeHUH (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh TMEPEHOCUTh 3HaHUsA 1O (U3MKEe B MPAKTUYECKYI0 O00IacThb
KHU3HEIeATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBbIE UJEH, TIPEAJIaraTh OPUTHHAIBHBIE TIOXObI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33]]a4H, TOIYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) paboTa c uHGOpPMAITHEHA:

BJIAJICTh HABBIKAMH IMOJIydyeHUs] MH(OpMAIK (PU3MUECKOT0 CONEpKaHUs U3

HCTOYHHUKOB pPA3HBIX THUIIOB, CaMOCTOSATCIBHO OCYHICCTBIIATH IIOUCK, aHAJIM3,
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CHUCTEeMATHU3alMI0 W HHTEpHpeTanuio UHGOpMAalMKU Pa3IuYHBIX BUAOB U (HOpM
IpEJICTaBICHHUS;

OILICHMBAThH JOCTOBEPHOCTH HHPOPMAITHH;

UCIIONIh30BaTh  CPeACTBa WH(MOPMAIMOHHBIX H  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHU3aI[MOHHBIX
3ama4 ¢ COONIOJICHHEM TpeOOBaHHW JPTOHOMHUKH, TEXHUKH OE30MacCHOCTH,
TUTUEHBI, PECypcocOEpeXeHHsl, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO COJEp’KaHUs B Pa3IUYHBIX (popmarax c
y4€TOM HazHa4YeHHsI HTHPOPMAIIUHU U LIEJIEBOM ayJUTOPHH, BRIOUPAst ONTUMAIbHYIO
¢dbopMy MpeAcTaBIeHUS U BU3yaTHU3aIlNN.

OBnazeHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMU:

1) obmmenue:

OCYIIECTBIISITh OOIIEHWEe Ha Yypokax (U3MKH U BO BHE-YPOYHOU
JeSITENIbHOCTH;

pacrmo3HaBaTh TNPEANOCHUIKH KOHQIMKTHBIX CHTyalldd W  CMATYaTh
KOH(JIUKTHI;

pa3BEéPHYTO W JIOTHYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesITeIbHOCTb:

MOHUMATh W UCTOJH30BaTh MPEUMYIIECTBa KOMAaHIHOW W WHANBUIYAIbHON
paboTHI;

BbIOMpATh TEMAaTHUKYy W METOIbl COBMECTHBIX NEHCTBUH C Y4ETOM OOIIMX
WHTEPECOB, © BOBMOKHOCTEH Ka)I0TO YieHa KOJIJICKTUBA;

OPUHUMATh Il COBMECTHOM  JESITENbHOCTH, OPTraHW30BbIBAaTh U
KOOPAMHHUPOBATh NIEHCTBUS MO €€ IOCTHIKCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacnpenensaTh poid ¢ y4€TOM MHEHHH Y4YaCTHUKOB, OOCYKIATh pPE3yJIbTaTh
COBMECTHOM paboThI;

OIICHMBAaTh KAa4e€CTBO CBOETO BKJIAJa M KaKIOTO yYaCTHUKAa KOMAaHIbI B

001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;
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npenjaraTb HOBBIE TPOEKTHI, OLEHWBATh HJAEU C TO3ULHUHA HOBH3HBI,
OpUTHHAIILHOCTHU, PAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPAaTErMUECKOE IIOBEJACHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBnazieHne YHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

1) camoopranuzanusi:

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATENBHYIO JEATEIBHOCTh B 00JIaCcTH
(U3MKM M acCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
cOOCTBEHHEBIE 3a0a4H;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUSI IPAKTUYECKON pabOoThl C Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTrO MPEeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUH;

7ieNiaTh OCO3HAHHBIM BBIOOP, AapryMEeHTHPOBAaTh e€ro, OpaTb Ha cels
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATbH MPHUOOPETEHHBIN OTIBIT;

CHOocOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYyAMLMKM B 00J1acTH
(U3KKH, TOCTOSHHO MOBBIIIATE CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQ/JIETh HaBBIKAMHU  TIO3HABATEIbHOW  pe(pIeKCHH KaK  OCO3HaHUS
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJbTAaTOB U
OCHOBaHUIA;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUN JIJIsl OLIEHKU CUTYyallMM, BBIOOpA BEPHOTO
pelIeHus;

OLICHHMBATh PUCKHU M CBOEBPEMEHHO MPUHUMATD PEIIECHUS 10 UX CHUKECHHIO;

OPUHMMATh MOTHMBBI M apryMEHThl JPYruX IpU aHalu3e pe3yJbTaToB

ACATCIBbHOCTH.
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3) npuHsATue ceds U APYTUX:

MIPUHUMATh ce0sl, IOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBbI M apryMEHTBHl JPYTrUX IPU aHAIU3E pPE3yJIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX Ha OLINOKY.

IIpeomemnvie pe3yromamsl OCBOEHUS MPOrpaMMbl o (usmuke. B mponecce
u3ydeHus Kypca (usuku 6a30Boro ypoBHs B 10 kinacceoOydaromunics HayqYuTCs:

JE€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTBHIBaTh TPaAHUILBl NPUMEHEHHUS] HM3YyUYEHHBIX (PU3UUECKUX MOEIIEH:
MaTepuajbHas TOUKa, HHepIUalIbHAas CUCTEMa OTCUYETa, aOCOMIOTHO TBEPAOE TETIO,
UJCAIBHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEH M TBEPABIX TEN, TOYCYHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelIeHnN PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SIBJICHUS (IPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUU CTPOCHMS BEIECTBA U
NIEKTPOJMHAMUKH:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEMHOE
IBUKEHHE, CBOOOJHOE MAJEHUE TeJ, JBUKEHHE IO OKPYXHOCTH, HHEpPLHS,
B3auMoJeicTBre Tel, AUPPy3usi, OpOYHOBCKOE IBUKEHHE, CTPOCHUE KUAKOCTEN
U TBEPJBIX TEN, U3MEHEHHE 00bEMa TeN NMPU HArpeBaHUU (OXJIAXKJICHUH ), TETNIOBOE
paBHOBECHE, HCIIApEHUE, KOHACHCALMs, IUIABJICHHE, KPUCTAJUIM3aLUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, ITOBBIIICHUE JaBJICHUS ra3a Py €ro HarpeBaHUM B 3aKPHITOM
COCyZA€, CBfA3b MEXIy IapaMeTpaMU COCTOSIHMsS TIa3a B  H30IpoLeccaXx,
IEKTPU3aLUs TEJl, B3AUMOJAECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHWYECKOE NBIKEHUE, UCTOJb3ys (U3MUECKUE BEITUYHMHBI:
KOOpJMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTb, YCKOPEHHME, Macca Tejla, CHIIA,
UMITYJIBC Te€Jla, KUHETHYECKash DHEPrus, NMOTCHIUANIbHAs DHEPTUs, MEXaHU4eCKas
paboTa, MexaHM4YeCKas MOIIHOCTb; NpPU ONHCAHWU TMPABUIBHO TPAKTOBATH

@HBHHCCKHﬁ CMBICJI HCIIOJB3YCMLBIX BCJIMYMH, HX 0003HAUCHHUSA U CIWHUIIHI,
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HAXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE MaHHYIO (PU3UYECKYIO BEIMYHHY C JIPYTUMU
BEJIMYMHAMH,

ONKMCHIBATh HM3YUYECHHBIE TEIJIOBBIC CBOWCTBA TEM W TEIUJIOBBIE SBJICHUS,
UCTIONIB3Yysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE Ta3a, TEeMIeparypa, CpeaHss
KMHETHYECKasi SHEPrUsl XaOTUUYECKOIO JBUKEHHS MOJIEKYJ, CPEIHEKBAaApaTUYHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHSS JHEprus, padbora rasa,
KOO (PUIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JBUTATEINSA; IPH OMWCAHUU
MPaBWIbHO TpaKTOBaTh (DU3UYECKUH CMBICI HCHOJIb3YEMbIX BEJIMYMH, HX
0003HaUCHUS W EOUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIHYNHAM;

ONKCHIBATh  M3YYCHHBIE  DJIEKTPUUYECKHWE  CBOWMCTBA  BeEIlIeCTBA U
IEKTPUUECKUE SBJICHHS (IIPOILIECCHI), WCIOJB3ysS (U3UYECKHUE BEITUYHUHBIL:
AIEKTPUYECKUN 3apsll, JIEKTPUUECKOE TMOJIe, HANPSHKEHHOCTH MOJI, MOTEHIIMAM,
Pa3HOCTh TOTEHIIMAJIOB; TMPHU OINKMCAHUU TMPABWIHHO TPAKTOBATh (HDU3UUECKUM
CMBICJT HCIIOJB3YEMBIX BEJIMYWH, WX OO0O3HAYCHUS W EIUHUIILI;, YKa3bIBaTh
dbopMyIibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU,

aHaJM3UPOBaTh (PU3NUYECKUE MPOIECCHl U SIBJICHUS, UCIOJIb3Ys (Pu3nuecKue
3aKOHBI Y TIPUHUMIIBL: 3aKOH BceMUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS UMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NMPUHIMII PABHOINPABUS HHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW YHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KynoHa, npuiaTOM pas3inyaTh CIOBECHYIO
GbOpMYyJIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE W YCIOBHUS (TPaHULIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHUHIIUIBI JEHCTBUS MAIlMH, NPUOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inyarh YCJIOBHUS UX 0€30MAaCHOIO HCIIOJIL30BaHUS B

IMOBCEIHEBHOM KU3HU,
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BBITIOJHATh SKCIEPUMEHTHI IO MCCIEAOBAHUIO (U3UUYECKUX SBICHUN U
IIPOLIECCOB C MCIOJIb30BAHMEM MPSIMBIX, U KOCBEHHBIX W3MEPEHUH, IPU ITOM
(dopMynupoBarh mpoOneMmy/3ajady M TUIOTE3Y Y4YeOHOro HKCIEPUMEHTA,
co0upaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYyAOBaHUSA, MPOBOAUTH OMBIT U
(opMyIMpOBaTh BHIBOIBI;

OCYILECTBIIAThH IPSIMbIE U KOCBEHHBIE U3MEPEHUS (PUZNUECKUX BEJTUUYHH, IIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH! NOTPEIIHOCTEN U3MEPEHNH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (U3MYECKUMU BEITUYMHAMU C
WCIIOJIB30BAaHUEM IMIPSMBIX M3MEPEHUM, NPHU OTOM KOHCTPYUPOBATh YCTaHOBKY,
(uKcHpoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3MUECKHUX BEIMYUH B
BUJIE Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICOBAHMUS;

co0roaTh IpaBuiia OE30MACHOTO TPyla IPU MPOBEIECHUU UCCIEA0BaHUN B
pamMKax Yy4eOHOIro SKCIHEpPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESITEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1abOpaTOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJaud C SBHO 3aJaHHONW (PU3UYECKONW MOJEIbIO,
UCHOJB3Ys (PHU3HUECKHUE 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJauu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIH,
HEOOXOuMbIe 171 €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OICHMBATh PEaTbHOCTD
HOJIyYEHHOTI'0 3Ha4€HUs (PU3UUECKON BEIUUUHBI;

pemarb KA4E€CTBEHHBIC 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HEIPOTUBOPEYMBYIO LEMOYKY pPACCYKAEHUM C HCHOJIB30BAHUEM W3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SBJICHUH;

UCIIONIb30BaTh  MPU  PEHIeHHH  Y4eOHbIX  3a7ad  COBpPEMEHHbBIC
MH(POPMALMOHHBIE TEXHOJIIOTMH ISl IOUCKA, CTPYKTYPUPOBAHUs, HHTEPIIPETALIUN
U TPEICTaBICHNs y4eOHOW U HAay4HO-NOMYJSIPHON MH(pOpMaLMK, MOIYYEHHON U3

pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;
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MPUBOIUTH MPUMEPHI BKJIAJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIEro MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JU1s obecnieueHrst 6€30MacHOCTH MPU O0pallieHUur ¢ MpudopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHMSI 3[I0POBbSI U COOJIIOICHUS] HOPM 3KOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTath B TpyNIe C BBIMOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PAMOHAIBHO PACIPEAETATh OOS3aHHOCTH U
IUTAHUPOBATh JESATENIbHOCTh B HECTAaHAAPTHBIX CUTYalUsIX, OLEHUBATh BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHUE PACCMATPUBAEMON MTPOOIEMBI.

IIpeomemnule pe3ynomamsi OCBOCHHS MporpaMmbl 1o (usuke. B mporecce
u3y4yeHus Kypca puznku 6a30Boro ypoBHs B 11 kiiacceoOyyaromuicssHayYUTCs:

JEMOHCTPUPOBATh HA MpUMEPaX poJib U MEeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBbHOCTH JOJIeH, IEIOCTHOCTh M €IMHCTBO
(du3nYeCKOil KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl MPUMEHEHUS M3YYCHHBIX (PUINYECKUX MOJENeH:
TOYEYHBIN 3JIEKTPUUECKUIN 3apsifl, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIEJb aTOMHOTO siipa MPH PEIIeHUU (PU3NIECKUX
3aj1ay;

pacrno3HaBaTh (U3NYECKUE SBJICHUS (IPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DPU3UKH: AJEKTpUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, OJJIEKTPOMAarHUTHas MHIYKIUS, JACMCTBHE MAarHUTHOTO TIOJiA Ha
IMPOBOJHUK C TOKOM W JIBIKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, NPSIMOJIMHEWHOE pPacHpOCTPAHEHUE CBETa, OTPaXEHHUE, IMPEJIOMIICHHUE,
uHTepdepenus, audpakuus W TOMAPHU3ALMUS  CBETa, JUCIEPCUS CBETa,

dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHNE
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JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaaOaKTUBHOCTD;

ONMCHIBATh HM3YYEHHBIE CBOWMCTBA BEIIECTBA (JIEKTPUYECKHE, MAarHUTHBIE,
ONTHUYECKUE,  DIEKTPHUYECKYID  IPOBOJUMOCTh  Pa3jgU4HBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), MCMONb3ysd (U3NYECKUE BEJINYHUHBI:
UIEKTPUYECKUHN 3apsill, CWJIa TOKA, IEKTPUUECKOE HANPSDKEHHE, DIEKTPHUYECKOE
COMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAs cuja, paboTa TOKa,
UHIYKIUS MarHATHOIO MOJsA, cuina Amrepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOIO IMOJEH, NepUoJ M YacToTa
KoieOaHui B KoJeOaTenbHOM KOHTYpe, 3apsi M Ccujla TOKa B Mpollecce
TFAPMOHMUYECKUX DJIEKTPOMATHUTHBIX KOJEOAHMH, (OKYCHOE pACCTOSIHUE U
ONTHYECKAas CHUJa JIMH3bI, NPU ONUCAHUHU MPaBUIBHO TPAKTOBATh (HU3HMUECKUN
CMBICII MCHOJb3YEMBIX BEJIWYMH, KX OOO3HAUYEHHUS W EAMHMIIBI, YKa3bIBaTb
(GopMyJibl, CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIpPYIMMH
BEJIMYMHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS M IIPOLECCHI, MCIOJb3Ys
¢usznyecKkue BEIUYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHS U UMITYJIbC (POTOHA, IEPUO TOJIypacnana, SHEPTus CBsI3U
aTOMHBIX sJ€p, INpPU OINUCAHUU NPABUIBHO TPAKTOBaTh (U3MUYECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYHMH, MX OOO3HAUYEHUs M EAUHMIIBI, yKa3bIBaThb (POPMYIIHI,
CBA3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMHU BEJIUYMHAMHU,
BBIUUCIISATH 3HAUCHUE (PU3HUECKOIN BEIUYUHBI;

aHAJIM3UPOBATh (PUINYECKUE TPOLECCH U SBICHUS, UCTONB3Ys PU3NUECKUE
3aKOHBI U NMPUHLHUIBL: 3aK0OH OMa, 3aKOHBI ITOCJIEI0OBATEIBHOIO U MapaAJIIEIBHOIO
COEAUHEHHs] TNPOBOJHUKOB, 3aKOH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHWTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEWHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI INPEJIOMIICHHS CBETA, ypaBHEHUE ODWHINTEHHA 11 (oTorddekra,
3aKOH COXPAaHEHWsl DHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3aps]ia, 3aKOH COXPAHEHMsS MACCOBOIO YMCIIA, IMOCTYyJaThl bopa,

3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inuydaTh CIOBECHYIO (POPMYITUPOBKY
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3aKOHA, €ro MaTeMaTU4YeCKOE BbIpAKEHHWE M YCJIOBHUS (TpaHUIlbl, 00JIacTH)
PUMEHUMOCTH;

ONpENENATh  HAalpaBJICHUE BEKTOpPA MHAYKIMM  MAarHUTHOTO  ITOJIA
ITPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuibl JIopeHia;

CTPOUTb M OIUCHIBATH H300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajoM,
TOHKOU JTUH30H;

BBITIOJHATh SKCIEPUMEHTHI IO MCCIEAOBAHUI0 (U3MUYECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSAMBIX, U KOCBEHHBIX HM3MEPEHHUH: NPU 3TOM
dbopmynupoBath mpoOsieMy/3amady ¥ TUINOTE3Y Yy4eOHOTO DKCIIEPUMEHTA,
co0upaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYyAOBaHUSA, MPOBOAUTH OMBIT U
(opMyIIMpOBaTh BHIBOBI;

OCYILIECTBISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS GU3NUECKUX BEIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIE
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHNH;

HCCIIEIOBaTh 3aBUCUMOCTH (DUM3MUECKUX BEJIMYUH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHMM: TpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (U3UYECKUX BEJIMYMH B BHJAE TaOIUIl U
rpa(uKoB, AeNaTh BbIBOJBI IO PE3YJIbTaTaM UCCIIECIOBAHHUS;

co0roaTh IpaBuiia OE30MACHOTO TPyla IPU MPOBEIECHUU UCCIEA0OBAaHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOU
JESATEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJaud C SBHO 3aJaHHONW (PU3UYECKOW MOJEIbIO,
UCHOJB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJauu
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIHL,
HEoOXOouMble NIl €€ pelleHus, MPOBOAUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
HOJIyYEHHOTI'0 3Ha4€HUs (PU3UUECKON BEIUYUHBI;

pemarb KayeCTBEHHbIE 3aJ1auu: BBICTPAUBATh JIOTUYECKH
HEIIPOTUBOPEUYMBYIO LETNOYKY pACCYKICHUM C MCIOJIb30BAHUEM H3YUYEHHBIX

3aKOHOB, 3aKOHOMEPHOCTEH U (PM3HUECKUX SBICHHI;
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UCTOJNB30BaTh  MpPH  pElIeHuH  y4eOHBIX  3a7ad  COBpPEMCHHEIC
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIHH
U TpE/ICTaBJICHUs y4eOHOM W HAYYHO-TIOMYJISIpHONW MH(OpPMAIUY, TTOTYYeHHOH U3
Pa3INYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTy4aeMYI0 HH(POPMAIIHIO;

OOBSICHATh TNPUHIMIIBI JCHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPONCTB, pa3nuyarh yCIOBUs MX 0E30IaCHOTO HUCIOIb30BaHMS B TIOBCEAHEBHOM
KHU3HU;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKW, B OOBSCHEHHE MPOIECCOB OKPYXKAIOMIETO MHUpPA, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETHUECKUEe 3HAHMUA MO (M3MKE B TMOBCEAHEBHOM KU3HU
i obecrieueHus: 6€30MacCHOCTU MPH OO0paIeHUH ¢ MPUOOpPAMH U TEXHHUYECKUMU
YCTPONCTBaMH, U COXPAHEHUS 3[0POBbS U COOJIOACHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY>KaloLIeH cpene;

paboTath B TpyIIle C BBIIOJHEHHEM pA3JIMYHBIX COIMAIBHBIX POJICH,
IUITAHUPOBaTh pPadOTy TPYNIbl, PAlMOHAIBHO paclpeneisaTh OOS3aHHOCTH U
IUTAHUPOBATh JACSTEIBHOCTh B HECTAHJAPTHBIX CHTYallUsX, OLCHUBATh BKJIAJ

KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHUE PACCMATPUBAEMON MTPOOTIEMBI.
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COAEPXKXAHUE JIEKTUBHOI'O KYPCA «®PU3UKA»

Cooeporcanue 0byuenus 6 11 knacce.

Pazoen 4. Snexmpoounamuxa.

Tema 3. MarnuTtHoe noJie. DNeKTPOMarHuTHasE HHAYKIUS.

[ToctostHHbIE ~ MarHuThl.  B3auMonmencTBME  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKIMU. [IpuHOuUND cynepno3unuu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIMU. KapTMHa NMHHUN MarHUTHOU
WHIYKIWH T0JIA OCTOSHHBIX MarHUTOB.

MarHutHOe T1OJie MPOBOAHMKA C TOKOM. KapTuHa mnuHUNA HMHAYKIUU
MAarHUTHOIO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJ-HUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumozaencTere npoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ Moayiab W HampabiieHuE. JIBHKeHUE 3apsKeHHOU
YaCTHUIIHI B OJJHOPOJTHOM MarHUTHOM TioJie. PaGota cumsl Jlopenta.

SlBneHne JNEKTPOMArHUTHOM WHIAYKUMH. [IOTOK BEKTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYIAs Cujla HWHIAYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHayKkuuu Papanest.

BuxpeBoe »snekTpuueckoe Moje. DIEKTPOABWKYyIIas cuila HHAYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenna.

NHaykTMBHOCTh. SIBIIEHME CaMOMHIAYKLUMH. OJEKTPOABIKYLIAs CHIIA
CaMOUHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DEeKTPOMAarHuTHOE IOJIE.

TexHuyeckne ycTpoHCTBa W NPAKTHUYECKOE IPUMEHEHHUE: ITOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTaTENlb, YCKOPUTEINU SJIEMEHTAPHBIX
YaCcTULl, UHIYKIWOHHAS [1€Yb.

JlemoHcTpanuu.
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OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MArHUTHBIM TOJIEM.

JIuHuY MHAYKIUMY MarHUTHOTO ITOJIS.

B3anmoneiicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABUKYILIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHS
MAarHuTHOIO MOTOKA.

SIBneHNE CaMOMHIYKIIMH.

Y4yeHn4ecKuii SKCIIEPUMEHT, JIA00paTOpHBIE PAOOTHI.

M3yyeHne MarHuTHOTO IOJISl KATYIIKH C TOKOM.

HccenenoBanue 1elCTBUS IOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOU UHAYKIIAH.

Pa3zoen 5. Konebanus u 6onnul.

Tema 1. Mexanunueckue u 3JIeKTPOMAarHUTHbIEC KOJIEOaHUSI.

KonebGarenbHas cucrema. CBOOOAHBIE  MEXaHMYECKHUE  KOJEOaHUS.
["apmonnueckue xonebanus. Ilepuon, yacrora, ammumtyaa u Qaza KoJeOaHUM.
[Ipy>kMHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
konebanuil. [IpeBpaliieHue s3Hepruy Npu rapMOHUYECKUX KOJIeOaHUAX.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B
UJCATBHOM KOJeOAaTeIbHOM KOHTYpe. AHANOTUs MEXAYy MEXaHHYECKUMH U
AJIEKTPOMAarHUTHbIMU KosieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYPE.

IIpencraBieHue o 3aTyxamuxX KoueOaHusaX. BeIHYK1€HHbIE MEXaHUUECKHE
KosnebaHus. PezoHanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

Ilepemennbiii TOK. CHHYCOMAAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKA. AMIUIMTYJHOE M JACUCTBYIOIIEE 3HAYCHHE CHUJIBI TOKa U

HaIPSKECHUS.

21



Tpanchopmarop. IIpousBoacTBo, nepenauya u NoTpedICHUE dIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTHH B [IOBCEIHEBHOU KU3HH.

TexHuyeckue ycTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T'€HEpaTOp NEPEMEHHOIO TOKA, JIMHUU IEKTpOIIepeaay.

JlemoHcTpanum.

HccnenoBanne mnapamMeTpoB KojeOaTeabHOW CUCTEMBbl (IPYKUHHBIA WIN
MaTEMaTUYECKUA MASITHUK).

Ha6nronenue 3atyxaromux KojieOaHui.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOaHUH.

Habutoienue pe3oHanca.

CBOOOIHBIC ANMEKTPOMATHUTHBIE KOJICOAHNUS.

OcuusutorpamMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc mnpu 1DOCIENOBATENBHOM COCOUMHEHHM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopens TMHUY NEKTPONEPEAAYH.

VY4eHnueckuil IKCIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI

HccnenoBaHue 3aBUCUMOCTH [EpUOJIa MaJIbIX KOJI€OaHUI rpy3a HA HUTU OT
JUTMHBI HUTU U MacChI Ipy3a.

HccnenoBanue NEPEMEHHOIO TOKA B LEOM U3 IIOCJEN0BATEIIBHO
COEAMHEHHBIX KOHJEHCATOPA, KaTYLIKU U PE3UCTOpA.

Tema 2. MexaHn4eCcKue U JIEKTPOMAarHUTHbIE BOJHBI.

MexaHnudeckue BOJIHBI, YCIOBHUsS pactpoctpaHeHus. Ilepuon. Ckopocts
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepedHble W TPOXOIBHBIE  BOJIHBIL.
WnTepdepenius u quppakuuss MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBHS U3JIyYEHHS 3JIEKTPOMArHUTHBIX BOJIH.

Bzaumuas opuentanus BektopoB E, B, v B anexkrpomarautHoil BosiHe. CBOMCTBA
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3IIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MPEIOMIICHUE, MOsipu3anus, nudpakuus,
unTepdepeniusa. CKOpOCTh 3MEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTPOMarHUTHBIX BOJIH. [I[puMeHeHne 37eKTpPOMarHuTHHIX BOJIH B
TEXHUKE U OBITY.

[TpyHLIMIIBI pagUOCBS3H U TeIeBUACHUA. Paguonokanus.

DJEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOIIeH cpebl.

TexHnueckue yCTpOHMCTBA M NPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas AMATHOCTHKA B TEXHMKE W MEAMILIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

JleMoHCTpauuu.

OOpa3oBaHue ¥ pacIpOCTPAHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneOmtomieecs Te10 Kak HICTOYHUK 3BYKa.

HabutoieHue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habutonenue unrepdepeHny u AMPpakiuy MEXaHM4eCKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGuntoieHue cBsi3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJI0M U
4acTOTOW KoJieOaHuH.

HccnenoBanue  CBOMCTB  3JEKTPOMAarHUTHBIX — BOJH:  OTPaXXECHHE,
peoOMJIEHUE, TTOJSIpU3aLns, AUPPaKLysl, UHTEpPEepeHIus.

Tewma 3. Onruxka.

I'eomerpuueckass onrtuka. IIpsMonuHelHOE pacnpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3akOHBI OTpaxkeHus cBeta. [locTpoenue n3zoOpakeHuil B
IUIOCKOM 3€pKaie.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMJICHHS CBeTa. AOCOIIOTHBIN
nokazarenb npenomiieHus. IlonHoe BHyTpeHHee oTpaxeHnue. llpenenbHblil yrou
HOJIHOTO BHYTPEHHETO OTPAXKEHMSL.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro ceera. LIBerT.

CoOuparouie u pacceuBarolue JuH3bl. ToHKasg nuH3a. DOKYyCHOE

paccTosiHue W ONTHUYECKas cuja TOHKOM auH3bl. [locTpoenne uzoOpakeHuilt B

23



coOuparoImux U paccenBamuX JuH3ax. Dopmyna TOHKOW JHUH3BL. Y BETUYECHHUE,
JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON OITHUKHU.

BonnoBass ontuka. WuTepdepenius cBeta. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakius cBera. JudpakunonHas pemérka. YcioBue HaOMIOACHUSA
INIABHBIX ~MAakKCUMyMOB IIpM NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
Tu(PAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBIA aIapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

JlemoHcTpanum.

IIpssMonVHEHOE pAaCIpPOCTPAHEHHUE, OTPAKEHUE W IIPEIOMIICHUE CBETA.
OnTuyeckue MpuoOpHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mozaens CBETOBOA.

HccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpOocKomna, TEJIECKOIa.

Hab6nronenue natepdepennum cpera.

Habmronenue nudpakiuu ceera.

Ha6nronenue nucnepcun cBera.

[TonyueHnue cnekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonyuenue cekTpa ¢ MOMOIIBI0 AUGPAKITMOHHON PEIIETKH.

Ha6nronenue nonsipu3anuu cBeTa.

VY4yeHnueckuit SKCIIepUMEHT, J1abOpaToOpHbIE PaObOTHI

N3mepeHune nokazaress npeioMJIeHUs CTEKIA.

HccnenoBanue cBOMCTB U300paKeHH B TMH3AX.

Ha6nronenue aucnepcuu cBera.

Paszoen 6. Ocroswi Cl’lel/ﬂta]leOIZ meopuu omrocumellbHocmu.
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I'pannnbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MmexaHukd.  [loctynarsl
CIIELIMAIbHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIEHUE BPEMEHH U COKpaIEHUE
JUTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C PHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIbI. DHEPruUsi
MTOKOS.

Pazoen 7. Keanmosas ¢uzuxka.

Tema 1. DneMeHTBI KBAHTOBOM ONTHUKHU

®dotonnl. Dopmyna I[lmanka cBs3u sHepruu (OTOHA C €ro YacTOTOM.
OHeprus u UMIyJIbC POTOHA.

OtkpsiTue u uccieaopanue Gororddexra. OnbiTel A.I'. CToneroBa. 3aKOHbI
dboroaddexra. YpaBuenue DuHIITEeHA 151 doTodPdexta. «KpacHas rpanuia»
dboTordexra.

JlaBnenue cBera. OnwiTel I1.H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBA M NPAKTUUYECKOE MPUMEHEHHUE: (POTORIEMEHT,
dboToaTYMK, COJIHEUHas: OaTapesi, CBETOUOI.

JleMoHCTpauuu.

®oT03(QHeKT HAa yCTAaHOBKE C ITMHKOBOM IIACTUHOM.

UccnenoBanue 3akoHOB BHemHETo GoTorddexTa.

Ceeroauon.

Conueunas Oarapes.

Tewma 2. Ctpoenue atoma.

Mopens atroma Tomcona. OnwiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue wu morioumieHue
(GOTOHOB TpM TMepexoje aToMa C OHOTO YPOBHSI 3HEPrMM Ha ApYyroil. Bumabl

cnekTpoB. CHeKTp ypOBHEM 3HEprUM aToMa BOJOPO/a.
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Bonnosele cBoiicTBa yactuil. Bosusl 1e bpoinsa. KopnyckynsapHo-BoIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

JlemoHcTpanum.

Mopnens onbita Pesepdopna.

Onpenenenue NIMHBI BOJHBI J1a3epa.

Habmoienue nmHeRvaThIX CeKTPOB U3ITyUEHUSI.

Jlazep.

Y4yeHnueckuit SKCIIepUMEHT, J1abOpaTopHbIe PabOTHI.

Ha6nronenue nmuHeyaToro CexTpa.

Tema 3. ATomMHOE 41pO.

OKCIEPUMEHTBI, JTOKA3bIBAKOLIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa mo  ompenmeneHuio  cocraBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITydCHHUS.
BnusiHue pagnoakTUBHOCTY HA KUBBIE OPTaHU3MBL.

OTtkpbiTHE MpOTOHA U HelTpoHa. HyknonHas monens snapa ['eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacniaf. OIEKTPOHHBIM U TO3UTPOHHBIM Oeta-pacman. [amma-
U3Jly4eHue. 3aKOH PaJuOaKTUBHOIO pacmaa.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt Macchl siapa.

S nepHbie peakuuu. [leneHue u CUHTE3 AA€Ep.

Anepupiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaemMbl M TEPCTIEKTHUBHI
SIIEPHOM SHEPTETUKU. DKOJOTMUYECKUE ACTIEKTHI SIEPHON SHEPTETUKHU.

DneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

Mertonabl HaOJIIOACHUS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHII.

dyHIaMEeHTAIbHBIE B3aUMOACUCTBHUS. EAMHCTBO (DM3MYECKOW KapTHUHBI

MUpa.
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TexHuyeckue yCTpouCTBa U NMPAKTUYECKOE IPUMEHEHHE: TO3UMETP, KaMepa
Buuibcona, sinepHblit peakTop, aToMHas 6oMoa.

JleMoHCTpauuu.

CU€TurK MOHU3UPYIOIINX YACTHUL.

VYyeHnueckuit SKCIIepUMEHT, JIabOpaTopHbIe PabOTHI

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (hoTorpadusim).

Pazoen 8. Dnemenmol acmpornomuu u acmpoghusuxu.

Oranbl  pa3BuTus acTpoHomuH. [IpukiagHoe W MUPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMMUMU.

Bun 3Bé3nHoro Heba. Cos3Be3fusi, sipKkue€ 3BE3[bI, IMJIAHEThI, UX BUIUMOE
JIBUKEHUE.

Conneunas cucrtema.

Connue. CosHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHbIA KJacc —
CBETUMOCTb». 3BE3[bl TIJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBb» JUIsl 3BE3J TJIABHOM ITOCIENOBATEIBHOCTU. BHyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKIAECHUN U 3BoMonuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii [Iyte — Hama [Manaktuka. Ilonoxxenune u aBumxenue CoiHua B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B sSapax
TaJIAKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xab66ma. Paz0eranue ranakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3nydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunpie npo6ieMbl aCTPOHOMUU.

Yyennveckne HaOIIOICHHUS.

Habmtoenust HeBOOPYKEHHBIM TJ1a30M C MCITIONIB30BAHHEM KOMITbIOTEPHBIX
NPWIOKEHUHN JJI ONpE/eNIeHUs MOJI0KEeHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31sA CEBEpHOIro MOJyIIApHs U IPKHUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

Obobwarouee noemoperue.
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Ponp ¢u3uku u acTpoHOMHM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbHOM M 3TUYECKOM chepax AesITeIbHOCTH YeJIOBEKA, pOJib U MECTO (DHU3UKU
¥ aCTPOHOMMHU B COBPEMEHHOW HayYHOU KapTHHE MUPA, pOJib PU3NUECKON TeopUuu
B (GOpPMHUPOBAHUM TIPEACTABICHUA O (PHU3NYECKON KapTHHE MHPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O IPUPOJIE.

Meorcnpeomemmnule cesa3u.

N3yuenune kypca ¢pusuku 6a30Boro ypoBHs B 11 Kimacce oCyImIeCTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMM MAaTeMaTHKH,
OHOJOTKK, XUMUH, reorpaduu U TEXHOJIOTUH.

MexXnpeaMeTHbIE TOHSTHUS, CBSI3aHHBIE C U3YYECHHUEM METOJ0B HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (pakT, TUMOTE3a, (Pu3nyeckas BEIMYHMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

MaremaTuka: pelIeHUE CHUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHUE
GyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJECTBO, BEKTOPbI M MX IMPOCKIHH HA OCH KOOPJHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMH, MPU3HAKK MOAOOUS TPEyroJbHUKOB,
onpeeseHue TIONaAH MITOCKUX GUryp u o0bEMa Tel.

buonorusi: snekTpuueckue SBICHUS B KUBOM MpUpoJie, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

XuMHS: CTPOCHHME aTOMOB UM MOJIEKYJ, KPUCTAUIMYECKAS CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl  OOpa3OBaHMS  KPUCTALIMYCCKON  PEmETKH,
CIIEKTPaJIbHBIN aHAIU3.

['eorpadusi: MarHuTHble TONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
dhoToChEMKA 36eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

TexHonorusi: JWMHUM DJIEKTPONEpeaay, TEHEPATOP NEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLIMOHHAsS I€4Yb, paaap, PaaAHONPUEMHUK, TEJIEBHU30D,
anteHHa, TenedoH, CBYU-meub, NMpOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA,

coJiHeuHas OaTapes.
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE
IQJIEKTUBHOI'O KYPCA «®PU3UKA»

TemaTuuyeckoe NJIAHUPOBAHUE

11 knacc
No HaunmenoBanue pa3zienoB U TeM IporpaMMbl KonnuecTBo yacon
n/n
BCETO KonTposibHbie
paboThl
1 OnekTpoarHaMuKa. MarHuTHOE 1noJje. JJIeKTpOMarHuTHas | 9
WUHIYKIIHSL.
2 | KonebGaHus u BOJHBL. 13
Konebanus u BOJIHBI. MexaHu4deckue u 8
ANEKTPOMAarHUTHbIE KOJeOaHusl.
Konebanus u BonHbel. Mexanuueckue u 5
ANEKTPOMAarHUTHBIE BOJIHBI.
3 OnTuka. 10 1
4 OCHOBBI crielIMaIbHOW TEOPUU OTHOCUTEIBHOCTH. 3
5 KBanroBas dusuka. 19 1
KBanToBas pusuka. D1eMEHTHl KBAHTOBOM O THKH. 7
KsanToBas ¢pusuka. CTpoeHue aToma. 5
KBanToBas ¢usuka. ATOMHOE s171poO. 7
6 | DieMeHThI aCTPOHOMHUH U aCTPO(PU3HKH. 12
7 Pe3epBHbIE YpOKH. 2
Hroro 68 2
No | Tema ypoka Kon-Bo | DnexkrpoHHBIE IMPPOBHIE
n/m 4acoB o0pa3oBaTeNbHbIE PECYPCHI
JueKTpoaMHAMKHKa. MarHuTHoe moJie. 9
DJIEKTPOMATHUTHAs1 MHAYKIHS.
1 ITocTossHHEIE MAaTrHUTEL BzaumoneiictBue | 1 bu6mmoreka [IOK
MOCTOSIHHBIX ~ MAarHuToB. MarHutHoe Tode. "
. https://m.edsoo.ru/ff0c9778
Bexrop MarnutHOW uHAYKIUU. [IpuHIMO I 2
CYNEPNO3UIIMM MArHUTHBIX TMoJjed. JIuHumu
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MAarHUTHOH WHIYKLWH. Kaptuna  nunwmii

MarauTHOMN HHAYKIIUHU IoJIA IIOCTOAHHBIX

MAarHuToOB.

MarsuTHO€ 1oJie IPOBOJHUKA C TOKOM.
KapTuna nuH#Mil THAYKIUY MAarHUTHOTO MOJIS
JUTHHHOTO TMPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHKKA, KATYIIKH C TOKOM.
OmnsIT OpcTena. BzanmopeiicTBre NpoBOJHUKOB
C TOKOM.

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c98fe

Cuna Amnepa, €€ MOyJIb U HAalIpaBJICHUE.

bubmuoreka [{OK
https://m.edsoo.ru/ff0c9acO

Cuna JlopeHma, €€ MOIyJib W HampaBJICHHE.
JIBr>keHUE 3apsSyKEHHOM YacTUIBI B OJTHOPOJHOM
MarHuTHoM noJie. PaGota cunel Jloperria.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

SIBrieHnE 3JIEKTPOMArHUTHOW MHAYKIUU. [1oToK

WHTYKIIAH.
DJIEKTPOABMKYIAs CHUJAa MHIYKUHHU. 3aKOH

BEKTOpa MarHUTHOM

AJIEKTPOMArHUTHON MHAYKIMK Papazes.

Pemenne 3amau « Marautaeii motok. OJIC
WHITYKITAW. ».

Buxpesoe 3IIEKTPUYECKOE
UHAYKIUU B

MPOBOJIHHUKE, JIBIDKYIIEMCS TIOCTYINATeIbHO B

I10JIC.

DIIEKTPOABUKYIIIAS cuiia

oHOpoHOM MarHUTHOM noJie.IIpaBuio Jlenna.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcal 50

NHaykTuBHOCTH.  SIBIIEHME  CaMOMHIYKIIMU.
DNEKTPOABUKYINAS CHJIa CAMOMHIYKITUH.
DHeprusi MAarHUTHOTO TIOJISI KATYIIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHUYecKre yCTpOMCTBA U IPAKTHYECKOE
MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, HIEKTPOIBUTaTENb,
YCKOPUTENH 3JI€MEHTAPHBIX YaCTHIl,
MHIYKIIMOHHAS TIeYb.

KoJie0aHua 1 BOJIHBI.

13

KoJsie0anua u BoJiHbI. MexaHu4ecKue u
JIEKTPOMATHUTHBIE KOJIeOaHMS.

10

Koneobarensaas cUcCTEMA. CBoOoHBIE

MexaHuueckue kojebanus. [apmoHMUeckue

koneOanus. Ilepwon, wacroTa, aMIuIUTyaa W

daza  koneOanwii. [Ipy)KMHHBIH  MasTHUK.
MaremaTuueckui MasITHUK. YpaBHeHue
rapMoHHYecknx  kosnebOanmii. IIpeBpamenue

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06
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SHEPTUU MPU TAPMOHUUYECKUX KOJICOAHUSIX.

11

JIP MccnenoBanue 3aBUCUMOCTH MEPHOIA
MaJIbIX KOJIeOaHUH Tpy3a Ha HUTHU OT JIJTMHBI
HUTHU U MaccChl rpysa.

12

KoneobarensHbIi KOHTYP. CBoOogubIe
AJICKTPOMArHUTHBIC KOJeOaHUsS B UACAITBLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXITY
MEXaHUYECKHUMU u AJIEKTPOMAarHUTHBIMH

KOJICOaHUSIMU.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

13

®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU
B UJCAJIbHOM K0JIeOaTeTbHOM KOHTYpE.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

14

[IpencraBienue o 3aTyxaoUMX KOJeOaHUAX.
BrinykaeHHbIe MEXaHUYEeCKUE KOJIeOaHusl.
Pe3onanc. BeiHyX1€HHBIE 3JIEKTPOMAarHUTHBIE
KoJe0aHusl.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

15

[TepemenHbIi TOK. CunyconaaibHbIN
MEPEMEHHBI TOK. MOIIHOCTE TEPEMEHHOTO
TOKa. AMIUIUTYJHOE U ACHCTBYIONIEE 3HAUCHUE

CHJIBI TOKA W HaIIPSIXKCHUA.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

16

Tpancdopmarop. [IponsBoacTso, nepeaayua u
noTpebIieHne 3IeKTPUIECKON IHEPTHH.
DKOJOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE
anekTposHepruu. KynbTypa ucnonap3oBanus
AJIEKTPOIHEPTHH B MOBCEIHEBHOMN KU3HHU.

17

TexHudeckue ycTpoucTBa U NPaKTUYECKOe
IIPUMEHEHHUE: DJIEKTPUUECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, TUHUU

ANIEKTpoIepeaad.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcc324

Koaeoanusa v BoiHbI. MexaHu4ecKHue u
3JIEKTPOMATHUTHbIE BOJIHBI.

18

MexaHnuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocthb
pacipocTpaHeHus U JUIMHa BOJIHEL. [lonepeynsie
U TIPOJIONIbHBIE BOJHBI. HTepdepenius u

T PaKIUsT MEXaHUIECKUX BOJH.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcca54

19

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa.

bubnunoreka LIOK
https://m.edsoo.ru/ffOcccOc

20

DNeKTpOMarHUTHBIE BOJIHBL. Y CJIOBUS
W3JIyYEHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTauus BekTopos E, B, v B
3JEeKTpOMarHuTHOU BosiHe. CBOMCTBA
3JIEKTPOMATHUTHBIX BOJIH: OTPAKECHHUE,

npeJIoMIICHHUE, ONApU3aLus, TQpaKIys,

bubmunoreka LIOK
https://m.edsoo.ru/ffOccfeQ
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uatepdepeniys. CKOpOCTh AIEKTPOMArHUTHBIX
BoJiH.[IIkana 3neKTpoMarHMTHHIX BOJIH.

21

[IpumeHeHne  3IIEKTPOMATHUTHBIX  BOJH B
TexHUKe U ObITy. [lpuHIMIBI paguocBs3u U
TeneBuaeHud. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaroIen

Cpe/Ibl.

22

TexHuueckne yCTpOWCTBA M  MPAKTUYECKOE

MPUMEHEHHE:  MY3bIKaJbHbIE  MHCTPYMEHTHI,
yIbTPa3ByKOBasi JHAarHOCTHMKa B TEXHUKE U
MEAUIINHE, pajgap, paiuonpuéMHUK, TEIEBU30D,

anTeHHa, Tenedon, CBY-neus.

Onrtuka.

10

23

l'eomerpuueckas  ontuka. I[IpsMonuHeitHOe
pacrnpocTpaHEHHE CBETa B OJHOPOIHON Cpene.

Jlyd cBera. Toue4yHBIN UICTOYHUK CBETA.

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

24

OTtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoeHnue n3o0paxxeHU# B IIIIOCKOM 3€pKaje.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

25

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
cBeTa. AOCOJTIOTHBIN MTOKa3aTeNb MPEIOMIICHHUS.
[TonHnoe BHyTpeHHee oTpakeHue. [IpenenbHbii
YTOJI [TOJIHOTO BHYTPEHHETO OTPaKEHUSI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

26

JIP  U3mepenue mokazarenss MOPEIOMIICHUS

CTCKJIa.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

27

Cobwuparonue U paccerBarOIINe JUH3BL. TOHKas
nuH3a. DOKyCHOE pPACCTOSHHE M OINTHYECKas
cuia ToOHKOW JinH3bI. [locTpoeHne n3o0pakeHmit
B COOMpAMIINX W PACCEHBAIOIIUX JIMH3AX.
TOHKOU VBennuenue,

dopmyna JIMH3BI.

naBaemoe JuH30W.IIpenensr  mpUMEHUMOCTH

F€OMETPUUYECKON ONTUKH.

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

28

Jucnepcus ceera. CIoXHBIA COCTaB OEII0TO
cgera. [[Ber. JIP HaGmroneHnue aucnepcun cBeTa.

29

Konrponsnas pabora 1.

30

Bomnosas ontuka. UHTepdepeHius cBera.
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0JI0/IeHNsI MAKCHMYMOB I MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT IBYX
cUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

but6mmoreka [IOK
https://m.edsoo.ru/ffOced22

31

Hudpakuus cera. JudpaxkmmonHas pemérka.
YcnoBue HaOMIOACHUST TJIABHBIX MaKCHMYMOB
OpH TaJEHUH MOHOXPOMATHYECKOTO CBETa Ha

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

32




Tu(PaKIMOHHYIO PEIIETKY.
[Tonspuzanus ceera.

32

TexHnYecKre yCTpOMCTBAa U MPAKTHYECKOE
MPUMEHEHHE: OUKH, Jyma, poToanmnapar,
MPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAS ONTUKA, AUPPAKIIMOHHAS PEIIETKA,
MOJIIPOU L.

OcHOBBI ClIEIUATBHON TEOPHUHU
OTHOCUTEJIbHOCTH.

33

['paHu1IBl TPUMEHMMOCTH KJIACCUYECKOU
MexaHuku. [locTynaTel crienuanbHON TEOpUr
OTHOCHUTENIbHOCTH: HHBAPUAHTHOCTh MOJTYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIUII
OTHOCHUTEIBHOCTH DUHINTEHHA.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf862

34

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
3ameJieHre BpeMEHH M COKPAIIICHUE JTHHBI.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

35

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBsI3b MacCChI C SHEPTUEH U UMITYJILCOM
PENATUBUCTCKON YaCTHULIbl. DHEPTUS TTOKOS.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

KBanroBasi pusuka.

19

KBanroBast ¢usuka. dJIeMeHTbI

KBAHTOBOM ONTHUKH.

36

®otonbl. ®opmyia [1nanka cBsA3u SHEPrun
($oTOHA C ero YacTOTOU. DHEPTHS U UMITYIILC
¢doToHa.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcfel6

37

dororddexra.

OTkpblTHE U  HCCIEIOBAaHUE

Omsitel A.I'. Cronerosa.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcffc4

38

3akonbl porodddekra. YpaBHenue DiHIITEIIHA

s porosdpdexra.  «KpacHas — rpanunar

dororddekra.

bubmuoreka [{OK
https://m.edsoo.ru/ff0d015¢e

39

Pemrenue 3anau «DoTodphexT».

40

HNasnenne cBera. Omnbitel  [1.H. JIeGenena.

XUMHYECKOe IEHCTBUE CBETA.

bubmuoreka [{OK
https://m.edsoo.ru/ff0d04a6

41

TexHuueckue ycTpoucTBa U NPaKTUYECKOe
npuMeHeHue: (HoTodIeMeHT, GOTOAATUHK,
COJIHEYHas Oatapes, CBETOAHO.

42

Pemenue  3amau «DJIEeMEHTLl  KBaHTOBOU

OIITUKH».

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0302

KBanToBas ¢pusuka. CtpoeHue atoma.

43

Mopens atroma Tomcona. OmbiTel Pesepdopma
M0 paccesiHuio o -yacTull. [ImaneTapHas Moaenb

bubnunoreka LIOK
https://m.edsoo.ru/ff0d091a

33




aToMma.

44

ITocTtynats! bopa.

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

45

W3ny4yenue u noriomieHrne GOTOHOB MPH
Mepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU HA
npyroi. Buasl ciektpoB. CHIEKTp ypOBHEM
SHEPTUH aToMa BOJOPO/a.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

46

BonHoBbie cBolicTBa yacTull. Bonnsl ae bpoiins.
KopnyckynspHo-BOIHOBOMH
nyanu3m.CrioHTaHHOE H BBIHYXKJICHHOE

U3IIyYEHHUE.

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0ca8

47

TexHudeckue yCTpOHMCTBA U INPAKTHUYECKOE
MIPUMEHEHHUE: CIEKTPaIbHBIN aHaIu3
(cekTpockon), Jia3ep, KBAHTOBBIA KOMITBIOTED.

KBanToBas pusuka. ATomHOe SApO.

48

DKCIEpUMEHTHI,  JIOKa3bIBAIOLIUE  CIOXKHOCTh
cTpoeHust siapa. OTKpbITHE PaJUOaKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeneneHuio cocraBa
PaZAMOaKTUBHOIO U3IYYECHHUS.

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

49

CoiicTBa anb(da-, 6era-, raMmMa-U3ITyICHHUS.
Brnusinue paagmnoakTHBHOCTH HA KUBBIC
OpPTaHHU3MBI.

50

OtkpeITHE NpPOTOHA W HEWTpoHa. HykioHHas
Mozenb siapa ['eiizenOepra—lBanenko. 3apsina
snpa. MaccoBoe uucio siapa. M3otomnsl. Anbda-
pacriag. DJEKTPOHHBIM W TMO3UTPOHHBIN Oerta-
pacnaz. I'amma-u3nyuenue. 3aKoH
pPaZvoaKTUBHOIO pacnaja.

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

51

DOHeprusi CBSI3U HYKJIOHOB B dAnpe. SnepHbie
cunbl. Jlebext maccel siapa.SlnepHbie peakiuu.
Jenenue u cuHTE3 SAAEP.

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

52

SAnepHslil peakTop. TepMOsSIIEpHBIN CUHTES.
[Tpo6nembl 1 EPCIEKTUBHI SACPHOM
SHEPreTUKU. JKOJIOIMUECKUE aCIEKThI IAEPHON
JHEPIeTUKHU.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

53

DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Metoael  HaOMIOAEHUST W pErHCTpaluu
AJIEMEHTaPHBIX YaCTHII.

dyHAaMEHTAIbHBIE B3auMoaecTBUs. EqUHCTBO
¢bu3nvecKkoil KapTHHBI MUpA.

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

54

TexHudeckue ycTpoucTBa U NPaKTUYECKOe
IIPUMEHEHHE: JO3UMETp, kKamepa BunbcoHa,
SIIEPHBIN peakTop, aToMHas 6oMoa.
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JIeMeHTBbI ACTPOHOMMH U ACTPO(PHU3NKH.

12

55

Oranel pa3BuTHs acTpoHomuu. llpukiagHoe n
MHUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMMHU.

56

Bun 3Bé3mnoro veba. Co3Be3ausi, sspkue 3BE3HI,
IUTAHETHI, UX BUAUMOE JBUKEHHUE.
ComnHeuHast cucTema.

57

Comnnaue. ConHeuHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJHIIa U 3BE3.

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma «CIeKTpajabHbIN KJIacc —
CBETUMOCTbE». 3BE3BI ITIaBHOMI
IMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JJIs 3BE3] TITaBHOM
MOCJIeI0BaTeIbHOCTH. BHYyTpeHHee cTpoeHne
3B&31. COBpEMEHHBIE TPEACTABICHHUS O
MPOUCXOXKACHUU U 3BOIIOIMK COJIHIIA U 3BE3I.
OTanel )KU3HU 3BE3.

59

Muneunsiii I1yts — Hama ['anaktuka. I[lonoxenue
u neuxenne Comana B ["amaktuke. TUOEI
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIe
JBIPBI B SIAPAX TAIAKTHK.

60

Bcenennas. Pacmupenne Beenennoil. 3akoH
Xa06uma. Pa3zoeranue ranaktuk. Teopus
Bosnbioro B3peiBa. PenukToBoe n3iydeHue.

61

MacmraGHas cTpykTypa Beenennoii.
MeraranakTuka.

62

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

63

Kontposnbnas pabora 2.

64

Oo6o06maromuii ypok. Pois ¢usuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITMANBLHOM 1 dTUYSCKOM
cdepax AeITeTbHOCTH YeIIOBEKA.

65

Oo6o06maromuii ypok. Pois u mecto pusuku u
aCTPOHOMUU B COBPEMEHHO! HAy4YHON KapTUHE
MUpa.

66

O6oOmaromuii  ypok. Mecto  Quznueckon
KapTHHBI MHUpa B OOIIEM psaAy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX Hpe,Z[CTaBJIeHI/Iﬁ 0
IPUPOJIE.

Pe3epBHBIE YPOKH.

67

Pe3epBHbIil ypok. MarHuTHOE TIOJIE.
DNeKTpOMarHuTHAs WHIYKIIHS.

68

PesepBHbIit ypok. OnTHKa.
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MeponpusiTust KaJleHIapHOTO MJIaHa BOCTIUTATEIbHON pabOThI

Hesa, coObITHSI, MEPONIPUATHS Knaccnl
Cpoxu
YpouHas 1eiTeJIbHOCTD

Temarudeckue (eIMHbIE, BCEPOCCUNCKUE) YPOKHU 10-11 B Teyenue roga
JleHb OKOHYaHUSI BTOPOH MUPOBOM BOMHBI HH(DOpMAITMOHHAS
MUHYTKa Ha ypOKax UCTOPUH; 1011 04.00.
Jlenb conmmapHoCTH B 60ph0€E ¢ TEPPOPU3MOM
(nHbOpPMAITIOHHAS] MUHYTKA)
Mex1yHapOoaHBIN A€Hb PACIIPOCTPAHEHHS TPAMOTHOCTH 1011 08.09
(nHbOpMAIIMOHHASI MUHYTKA, aKTyaJIM3aIis Ha YpOKax) ) ’
Busyanbabie 00pasbl (IpeIMETHO-ICTETHIECKAs Cpea, 10-11 B Teuenue roma
HarJIsiiHas aruTalus MKOJIbHBIX CTEHJI0B MPEAMETHOMN
HaIpaBJICHHOCTH)
BryTtpukiaccHoe medcTBo 10-11 B Teuenue roma
WuTepakTuBHBbIC GOPMBI YUeOHOH EATEIEHOCTH 10-11 | B reuenue roga
My3selinble ypOKH 10-11 | B reuenue roga
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