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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo @u3uke 0a30BOro YpOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaMm
OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOM mporpammsbl, npeactaBieHHbx B PI'OC
COO, a Taxxke c¢ yuéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
OpraHMu3alusIX Poccuiickon denepauny, PEeATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeNibHbIE MPOTPAMMBI.

Conepxanue mporpaMmbl MO (U3MKE HAMpaBiieHO Ha (HOpMUPOBAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxoaa. IIporpamma no ¢usuke coorBeTcTBYyeT Tpeboanusim PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3AlNUA MEXKIPEAMETHBIX
cBsA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mpeaMeramu. B Hel
OTIPECIIAIOTCS OCHOBHBIE LIENU M3yueHUs (U3MKH Ha ypOBHE CPEIHEro OOILero
0o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTarpeMEeTHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma no pusmKe BKIIOYAET:

[Inanupyemble pe3ysbTaTbl OCBOEHUS Kypca GU3MKU Ha 0a30BOM YPOBHE, B
TOM YHCJIE MTPEIMETHBIC PE3yIbTaThI MO roj1aM O0yUEHHUS;

Coneprxanue yaeOHOTo npeameTa «Du3nka» 1mo rojgaM o0ydeHus.

[Iporpamma no usuke MOXKET ObITh UCHOJIB30BaHA YUUTEISIMHU KaK OCHOBA
JUISL  COCTaBJeHUS CBOMX paboumx mnporpamm. I[lpum paspaborke paboueit
pOrpamMMbl B TEMATHYECKOM TJIAHUPOBAHUU JIOJKHBI OBITh YYTEHBI BO3MOKHOCTHU
UCIIONIb30BAaHUSl  3JIEKTPOHHBIX  (IUGPOBBIX) 00pa30BaTENbHBIX  PECYPCOB,
ABIIAIOIIMXCS  y4EeOHO-METOAMYECKMMH  MarepuajiaMud  (MyJIbTHMEIUNHbIC
POrpaMMbl, JIEKTPOHHBbIE YUYEOHUKH U 3aJaYHUKHU, DJIEKTPOHHBbIE OMOIMOTEKH,

BUPTyaJbHbIE JIA0OPATOPHH, UIPOBBIE MPOTPAMMBI, KOJUJICKIUU IHPPOBBIX



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

[IporpaMmma 1o (UMK NPEAOCTaBISIET BO3MOXKHOCTh JJISl pealln3aluu
pPa3IMYHBIX METOJMWYECKUX IOAXOAOB K OpraHu3aluud OOydyeHHs (QU3UKE IpU
YCIIOBUM COXPaHEHUs 00s3aTeIbHON YacTH COIEpP KaHUs Kypca.

®duzuka Kak Hayka O HauOosiee OOUIMX 3aKOHAX MPHUPOJIBI, BBICTyMas B
KayecTBE y4eOHOTo MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkonpHbIN Kype GU3HKH — 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 bskojmoruzauu 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
YYEBHOI'O IPE/IMETA «®PU3UKA»

OcBoenue yuebHoro mnpenmera «®Pu3nka» Ha YPOBHE CPEIHEro OOILEro
obpasoBanus (0a30BBIN YPOBEHB) OJDKHO OOECMEUYUTH MTOCTIDKCHHE CIIETYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

Jluunocmuvle pezynbmamsl OCBO€HMsI ydeOHoro mnpenmera «Duzuka»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOICTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3allii OCHOBHBIX HAlpaBICHUN
BOCHIUTATEIIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxx1aHCKOTrO BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3ULIUKU 00YYaIOIIEerocsi Kak akTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX H
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBJIeHUU B 00pa30BaTEIbHON OpraHu3alluu;

YMEHHUE B3aUMOJICHNCTBOBATh C COUUAIBHBIMA MHCTUTYTaMH B COOTBETCTBUHU
¢ UX QYHKIUSMHU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh pOCCUICKON IPaKIaHCKOMN UIEHTUYHOCTH,
MaTPUOTU3MA;

LHEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, IOCTHKEHUSIM
POCCUICKUX YYEHBIX B 001acTU (PU3UKK U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

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 AMOILIMOHAILHBIN UHTEJIEKT, npeanoararonmi

c(hOopMUPOBAHHOCTD:



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 JICHCTBHUSIMU:

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.
12



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 kinacce oOydaronuiicss HayqIuTCst:

JEMOHCTPUPOBATh Ha NMPUMEPAX POJIb U MECTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTBHIBaTh TPaAHUILBl NPUMEHEHHMS] HM3YUYEHHBIX (PU3UUECKUX MOJEIIEH:
MaTepuaabHas TOUKa, HHepIUaIbHAas CUCTEMa OTCUYETa, aOCOMIOTHO TBEPAOE TETIO,
UJCAIBHBIN Ta3, MOJEIU CTPOCHUS ra30B, KUIAKOCTEH W 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
NEKTPOAUHAMUKHU:  PABHOMEPHOE W PABHOYCKOPEHHOE  IIPSAMOJIMHEHWHOE
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,
BJI&KHOCTh BO3/lyXd, OBBIIICHUE TABJICHUSA ra3a IIPU €ro HarpeBaHWM B 3aKPbITOM
cocyle, CBfA3b MEXKIy IlapaMeTpaMu COCTOSHHA ra3a B H30IpoLeccax,
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,
HEOOXOouMbIe N7l €€ pEelIeHUs, MPOBOAUTH PacuéThl M OICHMBATHh 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, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIKIO;
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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 TEXHUYECKUMHU
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 pu3nuku 6a3oBoro ypoBHs B 11 kiiacce 00y4aromuicaHayYuTCs:

JEMOHCTPUPOBATh HA MpUMEpPaX poJib U MEeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBbHOCTH JOJIeH, IEIOCTHOCTh M €IMHCTBO
(du3nyeCKOil KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl MPUMEHEHUS M3YYEHHBIX (PUINYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PUINUECKUX
3a/1ay;

pacrno3HaBaTh (U3NYECKUE SIBJICHUS (IPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (PU3UKH: AJEKTpUUECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJIECHCTBUE
MarHuTOB, OJJIEKTPOMAarHUTHas MHIYKIUS, JACMCTBME MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM W JIBIKYIIMICS 3apsiji, 3JE€KTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAHEHUE CBETa, OTPaXEHHUE, IMPEIOMIICHHUE,
unTepdepennus, audpakuus W TOMAPHU3ALMUS  CBETa, JUCIEPCUS CBETa,

dbotoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
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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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COILEP KAHUE YYEBHOTI' O IPE/IMETA «®U3UKA»

Pa3zoen 1. Quzuka u memoost HAY4HO20 NOZHAHUSL.

®u3uka — Hayka o npupoje. HayuHble METONBI MO3HAHUS OKPYXKAKOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpUM B IPOLIECCE NO3HAHUA NPHUPOABL
OKCIIEpUMEHT B (PU3UKE.

MopenvupoBanue (puU3MYECKUX SIBIEHUN W MpolieccoB. HayuHble TMMOTE3bI.
dusnveckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUS.

Ponbs u Mecto pusuku B GOpMUPOBAHUM COBPEMEHHON HAay4YHOW KAPTUHBI
MUpa, B IPAKTUYECKOU 1€ATEIbHOCTH JIFOIEH.

JlemoHcTpanuu.

AHajnoroBsle ¥ LU(POBBIE HU3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3zoen 2. Mexanuxa.

Tema 1. Kunemarnka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

Ilepememienne, CKOpPOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKIMH HA OCH CUCTEMbI KOOpPIHMHAT.
CrnoxxeHue nepeMereHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PABHOYCKOpPEHHOE MNPSIMOJUHENHHOE ABMXeHHue. ['paduku
3aBUCUMOCTH KOOPAHMHAT, CKOpPOCTH, YCKOPEHHsA, MNYTH U NEPEMELICHUS
MaTepUalIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHUs.

KpuBonunennoe nBuxeHune. JIBHKeHME MaTEpUaIbHOM TOYKM IO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAs
ckopocTb. [lepuon u yactora obpameHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHHMuecKrue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: CIHJIOMETD,

JIBH)KCHUE CHAPSIIOB, IIEMTHbIC U PEMEHHBIC MepeIavuu.
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JleMoHCTpauuu.

Mopenb cucteMsl 0TCYETA, UIUTFOCTPALs KHHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[Ipeobpa3oBanue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBuxeHusi Tena, OpOUIEHHOTO IMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepennie yckopeHusi CBOOOTHOTO TaJeHUS.

Hanpasnenue cKopocTy IIpu ABMKEHUU IO OKPYKHOCTH.

Y4eHnueCcKui IKCIEPUMEHT, JIa0opaTOpHBIE PA0OTHI

N3ydenne HEpaBHOMEPHOIO JIBMXKEHUS C LEJbIO ONPENEICHUs] MTHOBEHHOU
CKOpOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, MNPOMAECHHBIMH TEJIOM 32
MOCJIEAOBATENbHBIE PaBHBIE MPOMEXKYTKH BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IIAPUKA B BA3KOM KUIKOCTH.

Nzyuenne nBuxeHus Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /luHaMuKa.

[Ipunuun  otHocutenbHOCTH  ['anmumes.  IlepBeii  3akoH  HbroToHa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeroToHa
JUIS MaTepUAIIbHOM TOYKH. TpeTuid 3akoH HproTOHA J1s1 MaTepUaIbHbBIX TOYEK.

3akoH BceMupHoOro tsiarorenusa. Cuia Tsoxectu. llepBas kocMuueckas
CKOpOCTBb.

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

Tpenue. Bunbl TpeHus (IOKOS, CKOJIbKEHMS, KaudeHus). Cuina TpeHus.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokosi. Koadduuuent
TpeHus. Cuia COnpoTUBIEHUS NPH JIBHKEHUHU TeJa B )KUIKOCTH WJIU Tas3e.

HOCTYH&TCJII)HOC W BpalaTcJIbHOC IBHIXKCHHEC a0COJIFOTHO TBép,Z[OI‘O TCIIA.
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MOMEHT cuibl OTHOCUTEIBHO OCH BpamieHud. llnewo cuibl. YcnoBus
paBHOBECUSA TBEPAOTO TEJA.

TexHuyeckre yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHHUE: MOAIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHcTpanum.

SBnenune nHepUUH.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIIUX TEI.

Bropoiu 3akon HeroToHa.

N3mepenne cuil.

CnoxxeHue CHIL

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTts. Bec Tena npu yCkOpEeHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBecHs.

Y4eHnuecKuil IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI

N3yuenue aBmxkeHus: Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXUHE U
pPE3UHOBOM 00pa3siie, OT uX aedopMaruu.

Hccnenoanne yclnoBUM paBHOBECHS TBEPIAOTO TeJla, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKOHBI COXpAaHEHHS B MEXAHUKE.

NMnynec MatepuanbHOM TOYKHM (Tena), CHCTEMBl MaTEPUAIbHBIX TOYEK.
NMiynbC cuiibl 1 U3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktuBHOE ABUXKEHUE.

PaGoTa cuibl. MOIITHOCTH CHJTBI.

Kunernueckass sHeprus martepuanbHOM TOuku. TeopemMa 00 W3MEHEHHH
KUHETUYECKOU SHEPTUU.

[ToTreHuuanbHas SHEPrusl. [ToTeHuuanbHas SHEPTUS yIpyro
nedopmupoBaHHoi  npyxkuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U

MOBEPXHOCTHU 3€MJIH.
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[loTreHuuanbHple W HEMOTEHUMadbHble  cuibl.  CBs3p  paboThI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIMM CUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnYeCcKre yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOIIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

JleMoHCTpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHME.

[lepexon moTeHUMAIBHON YHEPTUH B KHHETUUECKYIO M OOPaTHO.

YyeHnueckuit SKCIIepUMEHT, J1abOpaTopHbIe PabOTHI

N3ydenne aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIbI ¢ UBMEHEHUEM MEXAHUYECKOW SHEPIUU
TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOTO KTYTa.

Pazoen 3. Monexynapnas gpusuxa u mepmoounamuxa.

Tema 1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKON TEOPHUH.

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPUH U UX OINBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBMKEHHS U
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Mojaenu CTpOeHUs Tras30B, XKUJIKOCTEU H
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkama temneparyp
Lenbcus.

Mopnens  upeampHoro rasa. (OCHOBHOE ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUM HACalbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeaHEld KHWHETHUYECKOM BSHEPruy TEIJIOBOTO JBWXEHMA dvacTull rasza. [llkama
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanernpona.

3aKoH I[aJII)TOHa. HBOHpOI_ICCCBI B NACAJIBHOM Tra3€ C IIOCTOSAHHBIM KOJIMYCCTBOM
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BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0Da,
n3o0apa.

TexHuyeckre yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHUE: TEPMOMETP,
O6apomeTp.

JlemoHcTpanuu.

OnbIThl, JOKa3bIBAIOIIME AHCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHHM.

OnbiThl 10 U HY3UN KUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO TBUKECHHSL.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOILINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIUTFOCTpUpPYIOLIas MPUPOY AABICHHUS I'a3a Ha CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSIHUS HJICAIBHOIO Trasa,
M30IIPOLIECCHI.

VYyeHnueckuit SKCIIepUMEHT, J1abOpaTopHbIe PabOTHI

OmnpeneneHre mMacchl BO3yXa B KJIACCHOM KOMHAaTe€ HA OCHOBE HM3MEPEHMI
00bE€Ma KOMHATBI, ABJICHUS U TEMIEPATYPhl BO3/lyXa B HEH.

HccnenoBanne  3aBUCUMOCTM  MEXAY  [apaMeTpamMud  COCTOSIHUS
Pa3peKEHHOIO Tasa.

Tema 2. OCHOBBI TEPMOJAMHAMUKH.

Tepmoaunamuueckass cucreMa. BHYTpeHHs S3HEPTHUs TEPMOANHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHenus. KoiauuectBo temnotsl U padota. BHyTpenHsis
DHEPrusi  OAHOATOMHOrO  HWJEaJbHOro  rasa. Buael  Temnonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEIoThl Npy TEIIonepeaaye.

[lonsitue 00 anumabatHOM mpoliecce. llepBhlii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHrne mepBOro 3aKOHAa TEPMOAMHAMUKH K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamMuk. HeoOpaTiMOCTh MPOIIECCOB B IPUPOJIE.
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TerutoBele  mamuHbl.  [IpuHOWNBI  OEWCTBHS — TEIUIOBBIX — MAILMH.
[IpeoOpa3zoBanusi SHEPrHUM B TEIUIOBBIX MammHax. KoaddummeHT moae3Horo
nevctBus TemoBod mamuHbl. [ukn KapHo u ero kosd@uimeHT mosie3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.

TexHuyeckue ycTpolWcTBAa M NPAKTHUYECKOE NPUMEHEHHWE: JBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED.

JleMoHCTpauuu.

N3meHeHne BHYTpEHHEW PHEPruu Tejla MpPU COBEPIICHUH PaOOThI: BBLIET
npoOKku W3 OYTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3AyXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

N3MeHeHne BHYTpEHHEN dHEPrUM (TEMIIEPATYpPhI) TEIa IIPU TEIUIONEPEaaye.

OnbIT 1o anuabaTHOMY PAaCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopenn mapoBoi  TypOWHBI, JBUTATelis BHYTPEHHErO  CrOpaHws,
PEaKTUBHOIO JIBUTATESI.

VYyeHnueckuit SKCIIepUMEHT, J1abOpaTopHbIe PabOTHI

N3mepenne yaenbHOoN TENI0EMKOCTH.

Tema 3. Arperatnble cocTOSIHUAS BeniecTBa. Pa3oBbIe NEPEXOIBI.

[Tapoo6pa3oBanue u KoHjeHcauus. Mcnapenue u kuneHue. AOGCOTIOTHAS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HacelleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIIEHUS OT JABJICHUS.

Tsépnoe teno. Kpucrannuueckue u amopdHbie Teiaa. AHU30TPOIUS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUcTayuM3anus. Y AelibHas TerioTa miasiienus. Cyoaumanusi.

VYpaBHeHue TeniaoBoro OamaHca.

TexHuyeckne yCTpOHCTBA M TPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

JlemoHcTpanum.

CBoiiCTBa HACBHIIIEHHBIX MAPOB.
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Kunenue npyu moHWKEHHOM J1aBJICHUH.

Crioco6bI U3MEepeHUs BIAKHOCTH.

HabutoieHue HarpeBaHus U IJIaBJICHNUS KPUCTAITIMYECKOIO BELIECTBA.

JleMOHCTpanust KpUCTaJIoB.

VYyeHnueckuil IKCIEPUMEHT, JIA0OpaTOpHbIE PAOOTHI

M3mepeHre OTHOCUTENIBHOM BIIaKHOCTH BO3/1yXa.

Pazoen 4. dnexkmpoounamuxa.

Tema 1. DnekTpocTaTuka.

OnexTpusanms Tela. OJEKTpUu4YecKuid 3apsn. JlBa BuAa 3IIEKTPHUECKHUX
3apsAn0B. IIpOBOJHUKH, OUANEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodedHbBI 3JIEKTpUYECKHIA
3apan. OuekTpuueckoe noje. Hampsok€HHocTh anekTpudeckoro mnoss. [IpuHnmn
CYNEPIO3UIMH IEKTPUUECKUX NOJICH. JIMHMKA HanpspKEHHOCTH DJIEKTPUYECKOTO
HOJISL.

PaGora cun  anexrpocratnueckoro mosia.  Ilorenuwman.  PasHocThb
NOTEHIHANOB. [IpOBOJHUKM M JUANEKTPUKA B 3JIEKTPOCTATUYECKOM IIOJIE.
JlupnexTpudeckas IpPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIIEKTPOEMKOCTD INIOCKOIO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHHE: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpHOOpOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN annapar, CTpyHHbBINA IPUHTED.

JlemoHcTpanuu.

Y CTpOMCTBO M MPUHLNI IEUCTBUS JIEKTPOMETPA.

B3auMozeiicTBrue HaJIEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

[IpOBOJTHHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DnexTpocTaTudecKas 3aluTa.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.
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3aBUCUMOCTh JJIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHcAaTopa OT IUIOWAAH
IIJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

YueHnuecKuil IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. IIoCTOSIHHBIN 3JIEKTPUUECKHUI TOK. TOKH B pa3jIMUHbBIX Cpeaax.

DNEeKTpUYECKUd TOK. YCIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOrO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s1 y4acTKa LIETIH.

DNEeKTpUYECKOE CONPOTUBIEHUE. Y AEIBHOE CONPOTUBIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

Pabotra osnextpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomrHOCTh
AIEKTPUYECKOTO TOKA.

DIEKTPOJBUKYILIAsl CUJIa U BHYTPEHHEE COINPOTUBIICHHE MCTOYHUKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) AJIeKTpHUecKor enu. KopoTkoe 3ambIKkaHue.

ONEKTpOHHAasT  NPOBOAMMOCTb  TBEPABIX  METAIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYyYKOB.

[TonynpoBonuuku.  CoOCTBEHHass W TMPUMECHasT  MPOBOAUMOCTD
noJynpoBoHUKOB. CBoMCTBaA p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPEI.

ONEKTPUYECKU TOK B  pacTBOpax M  pacIulaBax  dAJIEKTPOJUTOB.
DNEKTPOIUTHYECKAS] TUCCOUUALUSA. DIEKTPOIIN3.

OnekTpudeckuii TOk B Tra3zax. CaMOCTOATENbHBI U HECAMOCTOSTEIbHbBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: aMIIEpMETP,
BOJITMETP, PEOCTaT, HCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JTHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

JlemoHcTpanuu.

I/IBMepeHI/Ie CHJIbI TOKA W HAIIPAXKCHMUA.
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3aBUCUMOCTbH COINPOTHUBJIECHUS LWJIMHIPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMmelaHHOe COeIMHEHHE TPOBOIHUKOB.

IIpsmoe wu3MepeHue JIIEKTPOABMXKYyIIEeW cuibl. KopoTkoe 3aMbIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBo#i pa3psia U IPOBOAUMOCTB BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAUMOCTD THOAA.

Y4eHnueCcKuil IKCIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI

N3yyeHnue cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 31eKTpOABMKYIIEN CUIIbI UCTOYHUKA TOKAa M €r0 BHYTPEHHETO
COIPOTUBIICHUS.

Habutoienue snekrpoinusa.

Mesicnpeomemnule céa3u.

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce oCyliecTBiIseTcs €
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMHM MAaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduy U TEXHOJIOTUH.

MexnpenMeTHbIE MOHATHUSA, CBSI3aHHBIE C HU3YYCHHMEM METOJOB HAYYHOIO
NO3HAHMS: SIBICHUE, HAy4YHbIH (DaKkT, rumores3a, (u3nMyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOJIIOAEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

MartemaTtuka: pelieHHe CHCTeMbl ypaBHEHUHM, JuHEWHas (QyHKUus,
napaboia, runepooia, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOECKLIUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonorus: MmexaHnueckoe IBUKEHUE B KUBOH Npupoze, Auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BH[bI TEIJIONEPENAYH, TEMIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B dKUBOU NIPHUPOJIE.

XUMHSI: TUCKPETHOE CTPOCHME BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYII,

MOJIb B€OICCTBA, MOJEIpHAsA MacCCa, TCIIJIOBBIC CBOMCTBA TBépI[bIX TCII, )KI/II[KOCTCI\/II u
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ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JIHUCCOLIMALIMS,
rajbBaHUKA.

['eorpadusi: BIaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnomnorus: mpeoOpa3oBaHUE TBMIKEHUN C MCTOJIB30BAaHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIUITHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJAOMET W JPYyTHE), ABUTATEIb BHYTPEHHEIO
cropaHus, mapopasi TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEpHUalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3aIlUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puOoPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajJbBaHUKA.

Cooeporcanue 0byuenus 6 11 knacce.

Pazoen 4. Snexmpoounamuxa.

Tema 3. MarauTHoe nosie. DNEKTPOMAarHuTHAsE HHAYKIHS.

[ToctrostHHbIE  MarHuThl.  B3auMomencTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKIMU. [IpuHIOuUND cyneprno3unuu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIMU. KapTMHa NMHHUA MarHUTHOU
WHIYKIWH TO0JIA IOCTOSHHBIX MarHUTOB.

MarnutHoe T1oJie NpPOBOAHMKA C TOKOM. KapTuHa mnuHUNA HMHAYKUUU
MAarHUTHOIO TOJS JJIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJ-HUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaencTere npoBOIHUKOB
C TOKOM.

Cuna Amrnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopenua, €€ Moayiab W HampapiieHHE. JIBrbKeHUE 3apsyKeHHOH
YaCTHUIIHI B OJJHOPOJTHOM MarHUTHOM TioJie. PaGota cumsl Jlopenta.

SlBneHne JNEKTPOMArHUTHOM WHIAYKUMH. [IOTOK BEKTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBHXKYILAs Cujla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe Mmoje. ONEKTPOABWKYyIIas cujila HHAYKIUU B

IMPOBOJHUKE, IBHKYIICMCS IOCTYIIATCIIBHO B OJJTHOPOJHOM MAriMTHOM II0JIC.
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IIpaBuno Jlenna.

NHnykTUBHOCTh. SIBIIEHME CaAMOMHIYKLUMH. OJEKTPOABIKYIIAs CHIIA
CaMOUHYKIIUU.

DHeprusi MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuyeckne yCTpoHCTBA W NPAKTHUYECKOE IPUMEHEHHUE: ITOCTOSHHBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS TIE€Yb.

JleMoHCTpauuu.

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO TyYKa MarHUTHBIM I1OJIEM.

JIuHMM UHAYKIIUA MarHUTHOTO MOJIS.

B3anmoneiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuibl JIopeHia Ha NOHBI AJIEKTPOJINATA.

SIBneHHE 3JIEKTPOMArHUTHON UHAYKINH.

IIpaBuno Jlenna.

3aBUCHUMOCTb AJIEKTPOABUKYIIECH CUIIbI HMHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHre caMOMHIYKIIHH.

VY4yeHnueckuit SKCIIepUMEHT, J1abopaTopHbIe PabOTHI.

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccenenoBanne 1eMCTBHSI HOCTOSIHHOTO MarHWTa HA PaMKy € TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON UHAYKIINAH.

Pa3zoen 5. Konebanus u onnul.

Tema 1. Mexanuueckue u 3JIeKTPOMarHuTHbIE KOJIeOaHUsI.

Konebarenbnast cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnueckue xonebanus. Ilepuon, wacrora, ammumryaa u (aza KojJeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTH4ECKUA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX

kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJIEOaHUX.
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KonebGarenbupiii koHTYp. CBOOOIHBIE S3JEKTPOMArHUTHBIC KOJICOAHHS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
DHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.

[IpeacraBienue o 3aTyxarolUX KojaeOaHusX. BoiHy)IeHHbIE MEXaHUUECKHE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

[lepemennbiii TOk. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepenavya u NoTpedICHUE dIEKTPUUECKON
DHEPIUM. DKOJIOTHYECKHE PUCKU IMPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
MCIIOJIb30BaHUS AJIEKTPOSHEPTIUU B MOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JUHUHU DJIEKTpOIIepeay.

JleMoHCTpauuu.

HccnepoBanne mnapameTpoB KoJieOaTENbHOW CHUCTEMbl (IPY>KUHHBIA WM
MaTeMaTUYECKUM MasTHHK).

HaOmnronenue 3aryxaromux KojieOaHui.

HccnenoBanne CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

Hab6nronenue pe3onanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHHUS.

OcumniorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA M HAIIPSKEHUSI OT BPEMEHHM ) JIJIst
AJIEKTPOMATrHUTHBIX KOJICOaHMH.

Pe3onanc mnpu noOCIENOBAaTENbHOM COEOUHEHHHM PE3UCTOPA, KaTYyIIKU
WHJYKTUBHOCTH U KOHJIEHCATOpa.

Mogens IMHUY ANEKTPONEPEAAUH.

VYyeHnueckuit SKCIIepUMEHT, J1abOpaTopHbIe PabOTHI

HccnenoBanne 3aBUCHUMOCTH TIEPHOJIA MAJIBIX KOJIGOAHUH Tpy3a HA HUTH OT

JJIMHBI HUTU 1 MACChI I'py3a.

31



HccnenoBanne mEepeMEHHON0 TOKAa B LENM U3 IOCJIEIOBATEIBHO
COEAMHEHHBIX KOHJEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexaHUUYECKHUE U DIEKTPOMArHUTHBIE BOJIHBI.

MexaHnuueckue BOJIHBI, YCIOBHsS pactpoctpanenusd. Ilepuon. Ckopoctb
pacnpocTpaHeHusT W JJuMHA BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HUuTtepdepenius u nuppaxkius MeXaHU4eCKUX BOJIH.

3Byk. CxopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIYYEHHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3anmHuas opuentanusa BektopoB E, B, v B anekTpomarHutHoi BonHe. CBOMCTBA
3IIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MPENIOMIICHUE, MOJsipyu3anus, nudpakuus,
uHTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHLIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguOCBsI3U U TeNeBUACHUSA. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY Karolel Cpe/ibl.

TexHuyeckne ycCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas IUAarHOCTUKA B TEXHUKE M MEAMIMHE, paaap,
paguonpuéMHHUK, TEJIEBU30D, aHTeHHA, TenedoH, CBY-neusb.

JlemoHcTpanuu.

OObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Kone6mromieecs Teno kak UCTOYHUK 3BYKa.

Habmonenue oTpaskeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennmu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmtonenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJION U
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOMCTB ~ BJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAXKEHHUE,
peoMIIeHUE, MOJSIpU3aLns, AUPPaKIKsl, UHTEpPEepeHIus.

Tema 3. OnTuka.
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I'eomerpruueckas ontuka. IIpsMonmHENHOE pacnpoOCTpaHEHHE CBETA B
ogHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHbBI OTpakeHus ceTa. [locTpoeHne n3oopaxkeHuii B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHbI TMpelOMJIEHUS cBeTa. AOCOMIOTHBIM
nokaszarenp npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroi
IIOJTHOTO BHYTPEHHETO OTPAKEHHUS.

HNucniepcust cBera. ClI0XKHBIN cocTaB 0eoro ceeta. LIger.

Cobuparone u pacceuBarolue JUH3bL. ToHkas muH3a. DOKYyCHOE
paccTosiHME U ONTHUYECKas cuja TOHKOM auH3bl. [locTpoenune uzoOpakeHuil B
coOMparolMX U paccerBaOIUX JiMH3aX. DopMylia TOHKON JTUH3BI. Y BEJIMYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON OITHUKHU.

BonnoBass ontuka. Wutepdepenuus cera. KorepeHTHblE HCTOYHUKHU.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknus cBera. JudpakunonHas pemérka. YciaoBue HaOMIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOIIPOU.

JlemoHcTpanum.

[IpsAMoOnMHENHOE pACIpPOCTPAHEHHUE, OTPAKEHUE W IIPEIOMIICHHE CBETA.
OnTuyeckue MpudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Mopenn MUKpocKomna, TEJIECKOIa.

Hab6nronenue natepdepennnm cpera.
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Ha6nronenue nudpaxium ceera.

HaGnronenue aucnepcun cBera.

[TonyuyeHnne cnekTpa ¢ MOMOLIBIO IPU3MBI.

[Tomydyenue cnexkTpa ¢ MOMONILI0 TUGPAKITMOHHON PETIETKHA.

Hab6nronenue nonsipuzanuu cBeTa.

VYyeHnueckuit SKCIIepUMEHT, JIabOpaTopHbIe PabOTHI

N3mepenue nokazaress npeioMIeHUs CTeKIa.

HccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Ha6nronenue nucnepcun cBera.

Pa3zoen 6. Ocnogvl cneyuanvHou meopuu OmHOCUMENTbHOCTU.

I'pannpl MPUMEHMMOCTH  KJIACCMYECKOW  MexaHuku.  [locTynarsl
CIIEIMAIbHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBbHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHH U COKpAEHUE
JTUHBI.

DHeprust U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

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

Pazoen 7. Keanmosas ¢puzuka.

Tema 1. DneMeHTBI KBAHTOBOM ONTHUKHU

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

Otkpeitre u uccienoBanue Goroddpdexra. OmpiTel A.I'. CToneroBa. 3aKOHBI
dbororddexra. YpaBuenue ODiuHITeHA 11 doTodPdexra. «KpacHas rpanuia»
dboTtorddexra.

JlaBnenue cBera. OnwiTel I1.H. JleGenena.

XUMHYECKO€e JeHCTBUE CBETA.

Texauueckue ycTpONCTBA M TPAKTHYECKOE MPUMEHEHHE: (POTOAIEeMEHT,
dboToIaTYMK, COJIHEUHas: OaTapesi, CBETOUOI.

JleMoHCTpauuu.
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®otorh(PexT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexTa.

CBeToauno.

Conneuynas Garapes.

Tema 2. CtpoeHue aTomMa.

Mopens atroma Tomcona. OnwiTel Pesepdopna mo paccessHUIO o -4acTHIIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nydenune u moryiomieHue
(GOTOHOB MpU MEpexojie aToMa C OJAHOrO0 YpPOBHSA JHEPruu Ha Apyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

Bonnosele cBoiicTBa yactuil. Bosusl 1e bpoinsa. KopnyckynsapHo-BoiHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3JIy4EHHE.

TexHuyeckue yCcTpoHCTBa M MNPAKTUYECKOE MNPHUMEHEHHE: CHEKTPAIbHbBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

JleMoHCTpauuu.

Mopens onbita Pezepdopa.

Onpenenenre JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Y4yeHn4ecKuii SKCIIEPUMEHT, JIA00paTOPHBIC PAOOTHI.

HaOmronenue nuHeHyaToro crekTpa.

Tema 3. AToMHOE SpO.

DKCHEPUMEHTBI, JOKAa3bIBAIOIINE CIOXKHOCTh CTpoeHus dAnpa. OTKpeiTHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocTaBa
panuoakTuBHOTrO wu3nMydeHus. CBoiictBa anb(a-, Oera-, ramMma-u3IydCHHS.
BnusiHre paguoakTUBHOCTU Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE MpOTOHA U HelTpoHa. HyknonHas monens snapa ['eiizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.

Anbda-pacnaa. OJIEKTpPOHHBIM M TO3UTPOHHBIM Oera-pacnaa. [amma-

U3Iy4eHue. 3aKOH paJuoaKTHBHOIO paclaja.
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DOHeprus CBA3M HYKJIOHOB B sifpe. Snepublie cuibl. JlegekT Macchl sapa.

SInepueie peakunu. /leneHne u cUHTES AI€p.

Anepnsiii peaktop. TepmosinepHblii cuHTe3. [IpoOiemMbl M MEPCHEKTUBBI
SJIEPHOMN SHEPTeTUKU. DKOJIOTHUECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.

DneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

Metonabl HAOJIIOACHUS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHII.

dyHIaMEeHTAbHBIE B3aUMOACUCTBHUS. EAMHCTBO (DM3MYECKOW KapTHUHBI
MUpa.

TexHuyeckue yCTpouCTBa U NMPAKTUYECKOE IPUMEHEHHE: TO3UMETP, KaMepa
Bunbscona, simepHblil peakTop, aToMHasi 6omoa.

JlemoHcTpanum.

CU€TurK MOHU3UPYIOIINX YACTHUL.

YyeHnueckuit SKCIIepUMEHT, J1abOpaTopHbIe PabOTHI

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (hoTorpadusim).

Pa3zoen 8. Dnemenmol acmpornomuu u acmpoghusuxu.

Ortanbel pa3BuUTUA acTpoHOMUHU. [IpuKiiamHOE W MHPOBO33PEHYECKOE
3HA4YEHUE aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Cos3Be3fusi, sipKkue 3BE3MbI, IMIAHEThI, UX BUIUMOE
JIBHKECHUE.

Conneunas cucrtema.

Connue. CosHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. [[narpamma «CHeKTpanbHBIA KJacc —
CBETUMOCTb». 3BE3[bl TIJABHOM IIOCJIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» ISl 3BE3J TJIABHOM IOCJIENOBATEIBbHOCTU. BHYTpeHHEee cTpoeHue
3B€31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKACHUU U 3BoMronnu ConaHua u
3BE31. DTanbl )KU3HU 3BE3I.

Muineunsiii [Tyt — Hama I'anmaktuka. Ilonoxkenue u nBuxenne CoiHua B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sSApax

raJJakTHuK.
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Bcenennas. Paciupenue Beenennoii. 3akon Xab606ma. Paz0eranue ranakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yyennueckue HaOIIOACHHUS.

HaGnronenus: HeBOOPYKEHHBIM TJIA30M C MCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUIIOKEHUH ISl OTPEeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31sA CEBEpHOro MOJyIIApHs U IPKHUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

Obobwarouee noemoperue.

Ponb ¢u3uku uU acTpOHOMHM B HSKOHOMHUYECKOH, TEXHOJIOTHYECKOMH,
COLIMATIBHOW M 3THYECKON cepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMUHU B COBPEMEHHOI HAay4YHOW KapTHUHE MUPA, poib (PU3UUECKON Teopun
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
du3nyecKoil KapTUHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABICHUN O MIPUPOJIE.

Meorcnpeomemnuie cesazu.

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBIsIETCs C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMM MAaTeMaTUKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIE TOHATHUS, CBSI3aHHBIE C M3YYEHHEM METOJ0B HAYYHOIO
NO3HAHMS: SIBICHUE, HAay4YHbIH (DakT, rumores3a, (u3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

MaremaTuka: pelIeHUE CHUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKIHMH HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJIHBIE DBJIEMEHTAPHBIX (DYHKIMH, MPU3HAKK MOAOOUS TPEyroJbHUKOB,

oTpe/ieJICHUE TUIOIAIN TOCKUX GUTYp U 00BEMA Tel.
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buonorusi: snekTpuueckue SBICHUS B KUBOM MpuUpoJie, KoJjieOaTelbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBbI.

XuUMHS: CTPOCHHME aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAS CTPYKTypa
TBEPABIX  TEJl, MEXaHW3Mbl  OOpa3oBaHUA  KPUCTAUIMYECKOW  PEIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

['eorpadusi: MarHuTHBIE TIONIOCAa 3€MJIM, 3QJICKA MATrHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

TexHonorusi: JMHUM DHIEKTPONEpeaady, TEHEPATOP MNEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHOHHAS II€4b, pajgap, PaauoONpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,

coJiHeuHas OaTapes.
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE
YUYEBHOI'O HPEIMETA «®U3UKA»

TemaTHuyeckoe NJIAHUPOBAHUE

10 kaace

No HaunmenoBanue pa3zenoB U TeM IpOrpaMMbl KonnuecTBo yacon

n/n

BCETO KoHnTponbHbIe
paboThl

1 ®u3Kka ¥ METObI HAYYHOT O ITIO3HAHMUSL. 2

2 Mexanuka. 22
Mexanuka. Kunematuka. 7
Mexanuka. /lunamuka. 8
Mexanuka. 3aKOHbBI COXpaHEHHS B MEXAHUKE. 7

3 MonexynspHas pu3nuka ¥ TepMOINHAMHUKA. 25 1
MKT. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPHH. 10
MKT. OcHOBBI TEpMOIMHAMUKH. 10
MKT. Arperarnblie cocTosiHus BeniecTBa. Pa3zoBbie 5
IIEPEXO/IbI.

4 DneKTpoAMHAMHUKA. 19 1
DneKTpoAMHAMUKA. DJIEKTPOCTATUKA. 10
OnexTpoauHamuka. [IoCTOAHHBIN 27EKTPUUECKUIN TOK. 9
Toxu B pa3iIMYHBIX Cpeaax.

Hroro 68 2

11 knacc

No HaunmenoBanue pa3zienoB U TéM IpOrpaMMbl KonnuecTBo yacon

n/n

BCETO KoHnTponbHbie
paboThl

1 OnexTpoauHamuka. MarHuTHoe noje. DJIeKTpoMarHuTHas | 9
WHIYKIIHSL.
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2 Konebanus u BOJIHBI.

13

Konebauns Hu BOJIHBI. Mexanuueckue

SJICKTPOMArHMTHBIC KoJIeOaHMSI.

n

Konebanus u Boaubl. MexaHu4ueckue u
SJICKTPOMArHUTHBIC BOJIHBIL.

3 OnTuka.

10 1

4 OcHOBBI CIENIMATIBHOM TEOPUH OTHOCUTEIBHOCTH.

5 | KBanroBas ¢usuka.

19 1

KBanToBas (hu3uka. 1eMeHTHl KBaHTOBOM ONTHUKH.

KBanToBas ¢uzuka. CTpoeHue aroma.

KBanToBas pusnka. AToMHOE SAPO.

6 DNeMEHTHI aCTPOHOMHH U aCTPO(DU3UKH.

12

7 Pe3epBHBIE YpOKH.

Hroro

68 2

10 kaace

Ne
o/a

Tema ypoxka

qaCcoB

Koma-Bo

DJEeKTpOHHBIEC TU(PPOBBIC
o0pa3oBaTeNbHbIE PECyPChI

du3uKa 1 MeTOAbI HAYYHOI'O ITO3HAHMSA.

1 ®usuka — Hayka o npupoae. Hayunsie merons! | 1

OKPYXKaIOILIETO
AKCIIEPUMEHTA U TEOPHH B MPOLECCE MO3HAHUS

[IO3HAHHUS MHpA. Ponp
NPUPOJBL. DKCIEPUMEHT B (PU3HUKE.

MogaenupoBanue  (QU3HMUECKUX  SIBICHUH |
npoueccoB. Hayunbie runoressl. DPuzndeckue
3aKOHBI M TEOpPUM. ['paHULIBI TPUMEHUMOCTH

¢bu3nueckux 3akoHOB. [IpHHIMI COOTBETCTBUS.

but6mmoreka [IOK

https://m.edsoo.ru/ff0c32e2

2 | Pomb 1 MecTo ¢usuku B HOPMUPOBAHUHT 1
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, B
IIPAKTUYECKON AESITEIbHOCTHU JIIOACH.

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc33e6

Mexanuka.

22

Mexanuka.Knnematuka.

3 Mexaunueckoe aBmxenue. OTHOCUTEIBLHOCTD | 1

MEXaHUYECKOTO ABMKeHus. CucremMa OTCYETA.

bubmunoreka LIOK
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Tpaexropus. [lepemenienue, CKOpOCTh (CpeaHss
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOpPEHHUE
MaTepUaJbHOM TOYKH, HUX IPOEKIUU HA OCH
cucteMbl koopauHaT. ClokeHHe MnepeMeneHui
U clokeHue ckopocteil. Crnuaomerp.

https://m.edsoo.ru/ff0c3508

4 PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE. bubnuotexa [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE TPSAMOJIMHENHOE IBHUKCHUE. bubmmoreka [JOK
I'paduku 3aBUCMMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOPCHHA, oyTH " MepeMeIIeHHS https://m.edsoo.ru/ff0c372e
MaTepUaIbHOM TOUKH OT BPEMEHHU.
6 CBoOoaHoe mazeHHE. YCKOpPEeHHE CBOOOJIHOTO but6mmoreka [IOK
MMaJCHUs. TexHuueckue YCTpOMCTBA u
https://m.edsoo.ru/ff0c39¢cc
MPaKTHUYECKOE pUMEHEHUE (nBMO>XEHUE
CHapSOB).
7 JIBrokeHrue Tei, OpOIICHHBIX TOJ YIJIOM K
TOPU30HTY.
8 Kpuonuneiinoe JIBUKCHUE. JBmkeHue but6mmoreka [IOK
MaTepUaJbHOM TOYKHM TIO OKPYKHOCTH C
. https://m.edsoo.ru/ffOc3ada
IIOCTOSIHHOM 110 MOAYJII0 CKOPOCTBIO. YTIJIOBas
CKOPOCTb, TUHEHHAsE CKOPOCTb.
9 [Tepuon u 4acToTa oOpareHusl.
LlenTpOocTpeMuTeIbHOE YCKOPEHHE.
Mexanuka. /Ilunamuka.
10 | I[Ipunmun otHocuTenbHOCTH ['anmunes. IlepBerit bubnuoteka [JOK
3akoH Hprotona. HHepruanbHble CHCTEMBI
" https://m.edsoo.ru/ffOc3bed
oTcuéTa.
11 | Macca tena. Cuna. IlpuHnmn cynepno3uuuu bubmmoreka [JOK
cuin.Bropont 3akoH HeloTOHA 111 MaTepuaibHOU
TOYKH. https://m.edsoo.ru/ffOc3be8
12 | Tperuii 3akoH HbproTOHa U1 MaTepuanbHBIX bu6nuoreka [IOK
TOYEK.
https://m.edsoo.ru/ffOc3bed
13 | 3akoH BcemHpHOro TAroteHus. Cuia TSKECTH. bubnuoreka [JOK
[lepBasi kocMuueckas CKOpOCTh. JIBUKeHHE
HWCKYCCTBEHHBIX CITyTHUKOB. https://m.edsoo.ru/ff0c3d00
14 | Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bu6muotexa [JOK
https://m.edsoo.ru/ffOc3e18
15 | Tpenue. Buabl TpeHus (MOKOS, CKOJIbKEHUS, but6mmoreka [IOK

kaueHus). Cuna tpenus. Cyxoe Ttpenue. Cuna
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TPEHHSI CKOJIBKEHUS W CUJa TPEHUs TIOKOS.
Kosddunment tpenus. Cuna cOnpOTHUBICHHUS
NpU JBWKCHUM Tella B JKUJIKOCTH WM Tase.
IHogmmnHuky.

https://m.edsoo.ru/ff0c3f76

16

JIP 3y4yeHue NBMKEHUS OpycCKa M0 HAKJIOHHOM
MJIOCKOCTH.

17

ITocTynaTenbHOE U BpaIlaTEIbHOE JBUKCHHE
a0comoTHO TBEPAOTO Tena. MOMEHT CHIIBI
OTHOCHUTEIIBHO OCH BpaieHus. [1nedo cumsl.
YcnoBus paBHOBeCHUs TBEPAOIO TeEA.

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc41a6

Mexanuka. 3aKOHbI COXPAHEHHSI B MeXaHHKe.

18

HMnynbc MatepranbHON TOUKH (T€a), CUCTEMBI
MaTepUaIbHBIX Hmmynsc
U3MEHEHHE HMITYJbCa TENA. 3aKOH COXPAaHCHHUS
uMIyibca. PeakTuBHOE IBUKCHHE.

TOYCK. CHUJIBI U

bubmunoreka LIOK

https://m.edsoo.ru/ff0c43d6

19

Pemenue 3agau «3akOH COXpaHEHUS UMITYJIbCA».

20

Pabota crisl. MOIIHOCTE CHIBL.

Kunernueckas sHeprusi MarepuaibHOM TOUKH.
Teopema 00 H3MEHEHNN KUHETHYECKON YHEPTHH.
Bonowmér, konép.

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c4502

21

IlorenumanpHas  sHeprus.  [loreHnmanbHas
SHEprus ynpyro Ae(pOpMHUPOBAHHOW NPYXKHHBI.
IToTennuansHas SHEprus

noBepxHocTH 3emiid. [IpyKUHHBIN TUCTOJET.

TeIa BOIN3H

bubmunoreka LIOK

https://m.edsoo.ru/ff0c461a

22

IToreHIManbHBIE ¥ HEMOTEHIMAIBHBIE CHIIBL.
CBsi3b pabOTHI HEMOTEHITMAIBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI
TeN. 3aKOH COXpaHEHUS MEXaHUYECKOW YHEPTHUH.

but6mmoreka [IOK

https://m.edsoo.ru/ff0c478¢c

23

Yopyrue u Heynpyrue CTOIKHOBEHHUS.

24

Pemenwue 3amay «Pabora, MOITHOCTh, YHEPTHSL. ».

bubmunoreka LIOK

https://m.edsoo.ru/ff0c4b74

MouexyasipHas (pu3HNKa ¥ TEPMOAUHAMUKA.

25

MKT. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOM
TeOpHH.

10

25

OCHOBHBIE NOJIOKEHUSA MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU U UX OINBITHOE
obocHoBaHMe. BpoyHOBCKOE IBIKEHHE.

Hudbdyzus.

bubmunoreka LIOK

https://m.edsoo.ru/ff0c4dc2

26

XapakTep ABUKEHHS U B3aWMOJICUCTBUS YaCTHI]
BellecTBa. Mojenu CTpOCHUs Ta30B, KUJIKOCTEN
U TBEPMBIX TET M OOBSICHEHHE CBOMCTB BEIIECTBA
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Ha OCHOBE DTUX MOJIEJIEN.

27

Konrponsnas pabora 1.

28

Macca u pazmepst Mmosekyn. KonuuectBo
BeniecTBa. [locrosinHas ABoraapo. JIP
Omnpenenenre Maccsl BO3yXa B KJIaCCHON
KOMHATe Ha OCHOBE M3MepeHui o0bEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B
HEH.

29

TemnoBoe paBHOBecue. TemnepaTtypa u eé
n3Mepenue. [kana remneparyp Llenscus.
Tepmomerp.

30

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUHU
MJeaIbHOrO rasa.

bubmunoreka LIOK

https://m.edsoo.ru/ffOc4fde

31

AOcomoTHas TemmepaTypa Kak Mepa cpenHei
KMHETUYECKOM HHEPrHMM TEIUIOBOTO JBH)KECHMUS
gactuny raza. lllkana temmepatyp KenbBuHa.
VYpasaenune Menpeneesa—Knaneiipona.

bubmunoreka LIOK

https://m.edsoo.ru/ffOc511e

32

I"'a3oBble 3akoHbI. 3akoH JlanbTOHA.

33

N3omporieccel B UACaITbHOM ra3e ¢ MOCTOSHHBIM
['padpuaeckoe
u30TepMa,

KOJIN4YECTBOM BCIIIECTBA.

npeaAcCTaBJICHUC H30IIPOIECCOB:

M30X0pa, u3obapa.

bubmunoreka LIOK

https://m.edsoo.ru/ff0c570e

34

Pemennie 3amau  «l'a3oBple  3aKOHBL. 3aKOH

JlanpToHa.».

MKT. OcHOBBI TEpPMOAUHAMHUKH.

10

35

TepmoauHaMuueckas cucrtema. BHyTpeHHsA
SHEPrus TEPMOJANHAMUYECKON CUCTEMBI U
criocoObl €€ m3meHenus. Kolm4ecTBo TEIIOTHL U
pabota. BHyTpeHHsIs SHEpTHUsl 0THOATOMHOTO
HJIeaabHOro rasa.

bubmunoreka LIOK

https://m.edsoo.ru/ff0c5952

36

Buapl Terionepenaun: TemIONpPOBOIHOCTD,
KOHBEKLIUS, U3Ty4eHHE. Y IeTbHas
TEII0EMKOCTh BelecTBa. KommuecTBO TEILIOTHI
IIpU Teruionepeaaye.

but6mmoreka [IOK

https://m.edsoo.ru/ffOc5c¢36

37

JIP U3mepeHue yaeinbHON TEIUNIOEMKOCTH.

38

[Tonsatue 06 agunabatHoMm mnporecce. [lepBoiii
3aKOH TEPMOJMHAMUKHU.

bubmunoreka LIOK

https://m.edsoo.ru/ff0c5c36

39

[TpumeHeHMe NepBOro 3aKOHa TEPMOAMHAMUKHU K
usomnpoieccaM. I'paduueckast ”HTEpIpeTaIys
paboTsl raza.

bubmunoreka LIOK
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https://m.edsoo.ru/ffOc5efc

40

BTopoii 3ak0H TepMOJIMHAMUKH.
Heo6paTuMoCTh MpoLeccoB B MPUPOJIE.

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c6230

41

TermnoBble MamuHb1. [[pyuHIUTIBL AEHCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanus SHEPrUn B
TEIUIOBLIX MAaIllMHAaX.

42

Koad dutimeHT mone3Horo neHCTBUS TETIOBOM
mamuHsbl. Lukn Kapao u ero kosgdurment
IIOJIE3HOTO JCHCTBUA.

43

DKoorndeckre mpoodaeMbl TEIIOHEPTeTHKH.
TexHUYecKrue yCTpOMCTBa U MPAKTHYECKOE
MIPUMEHEHUE: IBUTATEIh BHYTPEHHETO
CropaHus, ObITOBON XOJOJMIbHUK,
KOHIUIIOHED.

44

O6o0maromuit ypok «MonekyisapHas (u3uka.

OCHOBBI TEPMOJUHAMUKH ».

bubmunoreka LIOK

https://m.edsoo.ru/ff0c6938

MKT. ArperaTHblie COCTOSIHUSAI BellleCTBA.
da3oBble Mepexoabl.

45

[Tapoo6pazoBanue u koHaeHcaus. Mcnapenue
U KUIICHUE. Y IeJIbHas TeIIoTa
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATyPhI
KHUIICHHS OT 1aBICHUS.

bubmunoreka LIOK

https://m.edsoo.ru/ff0c63b6

46

AOCOII0THAS 1 OTHOCUTEIbHAS BIIaXXHOCTh
Bo3ayxa. Haceimennsiit nap.JIP M3mepenue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/yXa.
I'urpomerp u nncuxpomerp.

but6mmoreka [IOK

https://m.edsoo.ru/ff0c64d8

47

Tsépnoe teno. Kpucramnmuueckue u amopdHsie
Tena. AHU30TPONUS CBOMCTB KPUCTAJLIIOB.

Kunkue kpucramibl. COBpEMEHHbIE MaTEpUATIbI.

TexHomornu IMOJIYUYCHHA COBPEMECHHBIX
MaT€prajoB, B TOM YUCJIC HAHOMATCpUaaioB, U
HaAHOTCXHOJIOT'HUH.

bubmunoreka LIOK

https://m.edsoo.ru/ff0c65f0

48

[InaBnenue u kpuctam3anus. Y 1eabHast
teruiora miaBneHus. Cyonumanms.

bub6munoreka LIOK

https://m.edsoo.ru/ff0c6708

49

VYpaBHeHue TeroBoro 6ananca. Kamopumerp.

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c6820

DJIeKTPOAMHAMHUKA.

19

DJIEKTPOCTATHKA.

10
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50 | Dnexrpuzauus Ten. DneKTpuyueckuii 3apsia. [[sa bubmmoreka [JOK
BH/JIA SIIEKTPUUYECKUX 3aPSJIO0B.
https://m.edsoo.ru/ffOc6bee
51 | I[IpoBOOHUKH, AUANEKTPUKHU U TTOTYIPOBOTHUKH. but6mmoreka [IOK
3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia.
DEKTPOCKOT, SICKTPOMETD, https://m.edsoo.ru/ffOc6bce
AJIEKTPOCTaTUUECKAas 3alUTa.
52 | BzaumopeiictBue 3apsiaoB. 3akoH Kynona. bubmmoreka [JOK
TodeuHbIl IEKTPUUECKHUM 3aPsI.
https://m.edsoo.ru/ff0c6ced
53 | DnekTpuueckoe noiie. Hanpsxk€HHOCTH bubnuoteka [JOK
aneKTpudeckoro nois. [Ipunuun cyneprno3uiumn
. N https://m.edsoo.ru/ff0c6df2
ANEKTpUYECKUX noJiel. JInHUKM Hanps>KEHHOCTH
AIEKTPUYECKOTO TOJIA.
54 | Pabora cui 3JIeKTpOCTaTUHIECKOTO TOJIA. bubnuorexa [JOK
ITorennuan. PasHOCTE TOTEHITNAIOB.
https://m.edsoo.ru/ff0c6f00
55 | IIpoBogHUKHN u JUDJIEKTPUKH B Bubmuotexa [JOK
3MEKTPOCTATUUECKOM ToJe. JludnexkTpuyeckas
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb.
56 | DnekrpoémrocTh. Konaencarop. bubnuoreka [JOK
https://m.edsoo.ru/ff0c7126
57 | OnexkTpo€MKOCTh  IJIOCKOTO  KOHJEHcaTopa. Bubmuotexa [JOK
DHeprus 3apsKEHHOTO KOHJICHCATOopa. N q .
3a3zeMiieHre AIEKTPOPUOOPOB. ftps://m.edsoo.m/itlc72c0
58 | Pemmenne 3aa4 « DIEKTPOCTATHKA.
59 | TexHuueCKHE YCTPONCTBA U MPAKTUYECKOE
MIPUMEHEHHUE: IIEKTPOCKOI, IEKTPOMETD,
AJIEKTPOCTaTUUECKAas 3alUTa, 3a3EMJICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOD,
KOIIMPOBAJIBHBIN anmnapar, CTpyHHbBINA IPUHTED.
duekTpoanHamMuka. [locTossHHBII
3JIeKTpU4YecKkuil TOK. TOKU B pa3in4HbIX
cpenax.
60 | DIeKTpUYECKUi TOK. Y CIIOBUSI CYIIICCTBOBAHUS

AJIEKTPUYECKOro Toka. Mctounuku Toka. Cuna
toka. [Tocrostauslil Tok. HanpsbkeHnune. 3akoH
OmMa 1t yyacTka Lenu. DJIEKTPUIECKOoe
COMPOTHUBIIEHUE. Y ACIBHOE COMPOTUBIICHUE
BCIIECTBA.
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61 | IlocnengoBarenbHOE, MapajljiebHOE, cMelIaHHoe | 1 bubmunoreka LIOK
COEMHEHHE NTPOBOJHUKOB.
https://m.edsoo.ru/ff0c74f0
62 | Pabora snekTpudeckoro Toka. 3akoH J[xoymsa— 1 bubnuoteka [JOK
Jlenna. MoIHOCTH MEKTPUUYECKOTO TOKA.
https://m.edsoo.ru/ff0c7838
63 | DnexTpoaBMKYIIas CUla U BHYTPEHHEE 1 Bubmuotexa [JOK
CONPOTHUBJICHUE UCTOYHHMKA TOKa. 3aKOH OMa
JUISL TIOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOM 1ETH. https://m.edsoo.ru/ff0c7ae0
Kopotkoe 3ambikanue.
64 | DnexTpoHHAs TPOBOIUMOCTH TBEPIABIX 1
METaJIJIOB. 3aBUCUMOCTb COTPOTHUBIICHUS
METAJIJIOB OT TEMIIEpaTyphl.
CBepX1IpOBOAMMOCTb.
65 | DnexTpuueckuii TOk B BakyyMme. CBoicTBa 1 Bubmuotexa [JOK
3IEKTPOHHBIX My4YKOB.[loaynpoBOAHUKH.
CoOcTBeHHAs U MPUMECHAs! IPOBOJIMMOCTb https://m.edsoo.ru/ff0c84ac
MOJyNpoBOIHUKOB. CBOMCTBA p—n-Mepexoa.
[TonynpoBOIHUKOBBIE TPUOOPHL.
66 | DIeKTpUYEeCKU TOK B pacTBOpax M paciuiaBax | 1 bubnuoteka [JOK
ANEKTPOJIUTOB. DNEKTPOIUTHYECKAS
IMCCOMMAITHA. DICKTPOIIHS. https://m.edsoo.ru/ffOc82ba
DJIEeKTpUYECKUH TOK B razax. CaMOCTOATENIbHBII https://m.edsoo.ru/ff0c84ae
U HECAMOCTOSATENBHBIM  paspsn.  MouHus.
[Tna3ma.
67 | TexHuueckue ycTpoWcTBa M IpakThyeckoe | 1 Bubmuotexa [JOK
MIPUMEHEHUE: aMIIepMETP, BOJILTMETP, PEOCTar,
HUCTOYHUKHA  TOKa, JJICKTpOHArpeBaTeIbHLIE hitps://m.edsoo.ru/ff0c86ic
MpUOOPHI,  DJIEKTPOOCBETUTENBHBIC MPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH IHO/,
TEPMHUCTOPBI u (bOoTOpE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIM MO/, TalbBaHUKA.
68 | KontponbHas paborta 2. 1
11 knacc
No | Tema ypoka Kon-Bo | DnexkrpoHHBIC IUPPOBHIE
n/m 4acoB o0pa3oBaTeNbHbIE PECYPCHI

JueKkTpoanHaMKHKa. MarHuTHoe moJie.
DJIEKTPOMATHUTHASI HHAYKIHS.
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IlocTostHHEBIE MAarHuThL. BzaumojaerictBue

IIOCTOSAHHBIX MaruuntHoe

Bekrop

MarHuTOB.
WHIYKIWH.
MarduTHBIX  TIOJICH.
WHTYKITUH.
WHIYKITUU

II0JIC.

MarHuTHOH [TpuHIMT

CYIIEPIIO3ULIN Jluauun

MarHUTHOMN Kaptuna  nuHuMi

MarHUTHOM I1O0JIA ITOCTOSHHBIX

Mar"HuToOB.

bubmunoreka LIOK

https://m.edsoo.ru/ff0c9778

MarauTtHoe 1nose NpoBOAHHUKA C TOKOM.
KapTuna nuHuN MHIYKIUY MarHuTHOTO T1OJIS
JUIMHHOTO NMPSMOT0 IPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOTO MPOBOJHUKA, KATYLIKU C TOKOM.
OmnsIT Opcrena. BzanmopeiicTBre NpoBOJHUKOB
C TOKOM.

bubmunoreka LIOK

https://m.edsoo.ru/ffOc98fe

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9acO

Cuna JlopeHua, €€ MoAynab M HalpaBJICHUE.
JIBr>keHUE 3apsyKEHHOW YacTULBI B OJTHOPOJHOM

MarHuTHOM none. Pabora cunel JlopeHia.

bubmunoreka LIOK
https://m.edsoo.ru/ff0c9df4

SIBnenue 3JIeKTpOMarHuTHOM MHAyKUMH. IloTok

WHIYKIIAH.
3akoH

BEKTOpa MarHuTHOMN
ONEeKTpOABMKYIIAasl CHIa HWHAYKLIUU.

JJIEKTPOMArHUTHOM MHAYKIuU Dapanes.

Pemenue 3amau « MaruutHeiid notok. DJIC
WHIYKITAH.».

Buxpesoe JIEKTPUYECKOE
WHOYKIUU B

MMPOBOAHUKE, ABWXKYIICMCI IIOCTYIATCIILHO B

ITOJIC.

DneKTpOoABUKYIIas cuia

O0HOpOoAHOM MarHuTHOM noJie.IIpaBumno Jlenna.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcal S0

NunykTuBHOCTH.  SIBIIECHME  CAaMOMHIYKLIMU.
DNEKTPOABUKYILAs CHUJIA CAMOUHAYKIIUH.
DHeprusi MAarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U NPaKTUYECKOe
IIPUMEHEHHUE: IOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOJBUTATENb,
YCKOPHUTENH DJIEMEHTAPHBIX YaCTHL],

WHAYKIMOHHAS MEYb.

KoJie0anua  BOJIHBI.

13

KoJsie0anua u BosiHbl. Mexann4eckue u
3JIEKTPOMArHUTHbIE KOJIeOaHHU.

10

KoneobarensHas cucTeMa. CBoOOIHBIE

MeXaHW4YecKkue Kkonebanus. [apMoHUYECKHe

bubmunoreka LIOK
https://m.edsoo.ru/ffOcaf06
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koneOanus. Ilepuon, wacTora, aMmIiauTyaa Hu
daza  konebanuwii. [Ipy)KMHHBIH  MasTHUK.
MaremaTuueckui MasITHUK. YpaBHeHue
rapMoHMYecknx  kosnebOanmii. I[IpeBpamenue

SHEPTUU MPU TAPMOHUUYECKUX KOJICOAHUSIX.

11

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

12

KoneobarensHbIi KOHTYP. CBoOogubIe
JJICKTPOMArHUTHBIC KOJeOaHUsS B UACAITBLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXITY
MEXaHUYECKHUMU u AIEKTPOMAarHUTHBIMH

KOJIEOaHUSIMU.

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

13

®opmyna ToMcoHa. 3aKOH COXpAaHEHUS SHEPTUU
B UJCaJIbHOM KoJieOaTeIbHOM KOHTYpE.

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

14

[IpencraBienue o 3aTyxaroUMX KoJeOaHUAX.
BreinykaeHHbIe MEXaHUYeCKUe KoJieOaHusl.
Pe3onanc. BeiHyX1€HHBIE 3JIEKTPOMAarHUTHBIE
Kose0aHusl.

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

15

[TepemennbIi TOK. CunyconaaibHbIN
MEPEMEHHBIH TOK. MOIIHOCT, TEPEMEHHOTO
TOKa. AMIUIUTYJHOE U ACHCTBYIONIEE 3HAYCHUE

CHJIBI TOKA W HaIIPSIXKCHUA.

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

16

Tpancdopmarop. [IponsBoactso, nepeaaua u
noTpebIieHne 3JIeKTPUIECKON IHEPTHH.
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anekTposHepruu. KynbTypa ucnonab3oBanus
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HHU.

17

TexHudeckue ycTporuCTBa U MPAKTUUECKOE
IIPUMEHEHHE: JIEKTPUYECKUIN 3BOHOK,
TEHEpaTOp MEPEMEHHOIO TOKA, JINHAN
JNEKTponepeaay.

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

Koaeoanusa v BoaiHbI. MexaHu4ecKue u
3JIEKTPOMATHUTHbIE BOJIHBI.

18

MexaHnuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocts
pacrpocTpaHeHus U JyIMHa BOJIHEL. [lonepeynsie
U TIPOJIONIbHBIE BOJHBI. HTepdepenius u

T paKIUsS MEXaHUIECKUX BOJH.

bub6munoreka LIOK
https://m.edsoo.ru/ffOcca54

19

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

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

20

QHGKTpOMaFHI/ITHBIe BOJIHBI. Y CIIOBUS

HU3JTyUYCHUS BJICKTPOMArHuTHBIX BOJIH. Biaumnuas

bubmunoreka LIOK
https://m.edsoo.ru/ffOccfeQ
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opueHTauus Bektopos E, B, v B
AJIEKTPOMArHUTHOM BosTHE. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpesioMIIEHUE, MOsIpU3alus, TUPpaKIus,
untepdepenusa. CKOpoCTh 3EKTPOMArHUTHBIX
BouiH.I1Ikana 3eKTpOMarHuTHBIX BOJIH.

21

[IpumeneHue 3IEKTPOMATHUTHBIX  BOJH B
TexHUKe U ObITy. [lpuHIMIBI paguocBs3u U
TeneBuaeHud. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaroIen

Cpe/Ibl.

22

TexHuueckre yCTpOWCTBA M  MPAKTUYECKOE

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

anTeHHa, Tenedon, CBY-neus.

Onrtuka.

10

23

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

Jlyd cBera. ToueyHBIN UCTOYHUK CBETA.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

24

OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHHUS CBETA.
[TocTpoeHnue n3o0paxeHU# B IIIIOCKOM 3€pKaje.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

25

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
cBeTa. AOCOJTIOTHBIN MOKa3aTeNb MPEIOMIICHHS.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii
YTOJI [TOJIHOTO BHYTPEHHETO OTPaKEHUSI.

but6mmoreka [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. DOKyCcHOE pPACCTOSHHE M OINTHYECKas
cuia TOHKOW JiH3bI. [locTpoeHne n3o0pakeHmit
B COOMpAMIINX W PACCEHBAIOIIUX JIMH3AX.
TOHKOM  JUH3BI.

dopmyna VYBenuuenue,

naBaemoe JuH30W.IIpenensl  mpUMEHUMOCTH

F€OMETPUYECKON ONTUKH.

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

28

Hucnepcus ceera. CIoXHBIA COCTaB OEII0TO
cera. [[Ber. JIP HabmroneHnue aucnepcun cBeTa.

29

Kontposnbras pabora 1.

30

Bomnosas ontuka. UHTepdepeHius cBera.
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0JI0/IeHNsI MAKCHMYMOB I MUHUMYMOB B
MHTEpPEPEHIIMOHHON KapTUHE OT JBYX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22
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CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHUKOB.

31

Hudpakuus cera. JudpaxkmmonHas pemeérka.
VYcnoBue HaOMIOIEHUS TJIaBHBIX MaKCHMYMOB
IpU MaJeHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUu(PaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

32

TexHUYecKrue yCTpOMCTBa U MPAKTHYECKOE
MPUMEHEHUE: OUKH, Jyma, poToanmnapar,
MPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHA$ ONTUKA, AUPPAKIIOHHAS PEIIETKA,
MOJIIPOU L.

OcHOBBI ClIEIUATBHON TEOPHUHU
OTHOCUTEJIbHOCTH.

33

['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU
MexaHuku. [locTynaTel crienuanbHON TEOpUN
OTHOCHUTENIbHOCTH: NHBAPHUAHTHOCTh MOJTYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIUII
OTHOCHUTEJIBHOCTH DUHINTEHHA.

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

34

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH.
3amenJieHre BpeMEHHM M COKPAIIICHUE JTHHBI.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfad42

35

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

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

KBanToBasi ¢pusuka.

19

KBanroBast (usuka. JJIeMeHTbI

KBAHTOBOM ONTHUKH.

36

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

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

37

dororddexra.

OTkpblTHE U  HCCIEIOBAaHUE

Omsitel A.I'. Ctonerosa.

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

38

3akonbl porodddekra. YpaBHenue DiHIITEIiHA

s porosdpdexra.  «KpacHas — rpanunar

dotorddekra.

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

39

Pemrenue 3anau «DoTodphexT».

40

HNasnenne cBera. Ombwitel  [1.H. JIeGenena.

XUMHYECKOe IEHCTBUE CBETA.

bubmunoreka LIOK
https://m.edsoo.ru/ff0d04a6

41

TexHudeckue ycTpoucTBa U NPaKTUYECKOe
npuMeHeHue: (HoTorIeMeHT, GOTOAATUHUK,
COJIHEYHas Oatapes, CBETOAHO.

42

Pemenue  3amau «DJIEMEHTLl  KBaHTOBOU

OIITUKH».

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0302
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KBanrtoBas ¢pusuka. Ctpoenne atoma.

43 | Monens atoma Tomcona. OmbiTel Pesepdopna bubmmoreka [JOK
II0 paccesiHUIo o -yacTull. [ImaneTapHas monensb https://m.edsoo.ru/ff0d091a
aToMa.

44 | Iloctynars! bopa. bu6nuorexa [IOK

https://m.edsoo.ru/ff0dOafa

45 | U3nydenue u noryomeHne GoToHOB MpH bu6nuorexa [IOK
Mepexo/ie aTomMa ¢ OJHOTO YPOBHS SYHEPTUH HA https://m.edsoo.ru/ffOdOafa
npyroi. Buasl ciektpoB. CHIEKTp ypOBHEM
SHEPrUH aToMa BOJOPO/a.

46 | BonnoBble cBoiicTBa yactull. BoaHsl ne bpoiins. bu6nuorexa LIOK
KopnyckynspHo-BOIHOBOMH https://m.edsoo.ru/ff0dOca8
nyanu3M.CrioHTaHHOE u BBIHY)KJICHHOE
U3IIyYEHHUE.

47 | TexHu4yecKue YCTPOMCTBA W MPAKTHYECKOE
MIPUMEHEHHE: CHEKTPAJIbHBIN aHaIn3
(cekTpockon), Jia3ep, KBAaHTOBBIA KOMITBIOTED.

KBanToBas ¢pusuka. ATOMHOe sipo.

48 | DKCHEPUMEHTBI, JOKA3bIBAIOIIUE CIOKHOCTh bubmunoreka LIOK
cTpoeHus sapa. OTKpbITHE pPaJMOaKTUBHOCTH. https://m.edsoo.ru/ff0d0fd2
OmnbiTel Pezepdopna mo ompeneneHuo cocraBa
PaMOAKTUBHOTO U3TyYCHHUSI.

49 | CpoiictBa anba-, 6era-, raMMa-u3ITydeHUsI.

Bnusinue paguoakTUBHOCTH Ha KUBBIE
OpraHHU3MBI.

50 | OtkpeiTHE OpOTOHA W HeWTpoHa. HykioHHas bubmmoreka [JOK
Monenb snapa [eiizenOepra—lBanenko. 3apsia https://m.edsoo.ru/ff0d1162
snpa. MaccoBoe uucio siapa. M3otomnbl. Anbda-
pacriaz. DJEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnaz. I'amma-u3nyuenue. 3aKoH
pPaZvoaKTUBHOIO pacnaja.

51 | DHeprusi CBsSI3U HYKJIOHOB B dAnape. SnepHbie bubmmoreka [JOK
cunbl. Jlebext maccwl siapa.SlnepHbie peakiuu. https://m.edsoo.ru/ff0d1356
Jenenue u cuHTE3 SAOEP.

52 | Snepublii peaktop. TepMosiACpHBIN CUHTES. bu6nuoreka [IOK
[TpoGieMbl 1 IepCIEKTUBBI SACPHOMN https://m.edsoo.ru/ff0d1356
SHEPreTUKU. JKOJIOIMUECKUE aCIEKThI IAEPHON
SHEPreTUKU.

53 | DnemeHTapHbIe YacTUllbl. OTKPHITHUE TO3UTPOHA. bubmmorexa [JOK

Mertonsl HaAOJIFOIEHUS u
3JIEMEHTAPHBIX YACTHII.

perucrpamuu

dyHIaMEHTAIbHBIE B3aUMOAEUCTBUS. EQUHCTBO
¢bu3nvecKkoil KapTHHBI MUpA.

https://m.edsoo.ru/ff0d0e38
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54

TexHuueckue ycTpoucTBa U NPaKTUYECKOe
IIPUMEHEHHUE: T03UMETp, KaMepa Buibcona,
SICPHBINA PeaKkTop, aTOMHasi bomoOa.

JIeMeHTbI ACTPOHOMMH U ACTPOPU3UKH.

12

55

Oranel pa3BuTHs acTpoHomuu. llpukiagHoe un
MHUPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMMH.

56

Bun 3Bé3mnoro neba. Co3Be3ausi, sspkue 3BE3HI,
IUTAHETHI, UX BUAUMOE JBHUKEHHUE.
CorHeuHas cucTema.

57

Comnure. ConHeunas akTHBHOCTE. VICTOUHUK
sHepruu CosiHLa U 3BE3 .

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma «CreKTpajabHbIN Kj1acc —
CBETUMOCTb». 3BE3BI ITIaBHOMI
MOCJIEI0BATENHHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIs 3BE3]T TJIaBHOM
MOCJIeI0BAaTeIbHOCTH. BHYyTpeHHee cTpoeHne
3B€37. COBpEMEHHBIE IIPEICTABICHUS O
MPOUCXOXKACHUH U 3BoJoMK COJIHIIA U 3BE3I.
DTarbl )KU3HU 3BE3I.

59

Mueunsbiit [1yTe — Hama [Nanaktuka. [Tonoxenue
u neuxenne Comana B ["amakTuke. TUOEI
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIe
IBIPBI B SIAJpax rajlakTHK.

60

Bcenennas. Pacmupenue Beenennoii. 3akoH
Xab0ma. Paz6eranue ranaktuk. Teopust
bonpmioro B3peiBa. PenukroBoe usinydeHue.

61

Macmrabnas cTpyktypa Beenennoii.
MeraranakTuka.

62

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

63

Kontponbnas pabora 2.

64

Oo6o06mmaromuii ypok. Pois dusuku u
ACTPOHOMHUHU B YIKOHOMUYECKOM,
TEXHOJOTHYECKOH, COIIMAIILHON U DTUYECKOU
cdepax AeITeTbHOCTH YeIIOBEKA.

65

O6o06maromuit ypok. Poib u mecro ¢pusuku n
aCTPOHOMUU B COBPEMEHHOMN HAay4YHON KapTUHE
MUpA.

66

O6oOmaromuii  ypok. Mecto  puzndeckon
KapTHHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NpeCTaBICHUN 0
IPUPOJIE.

52




Pe3epBHBIE YPOKH.

67 | Pe3epBHbIil ypok. MarHuTHoe nose. 1

DneKTpOMarHuTHast UHIYKITUS.

68 | Pe3epBHbIl ypok. OnTuka. 1

MepornpusiTust KaJleHIapHOTO MJIaHa BOCTIUTATEIbHON pabOThI

Hena, codObITUSA, MEPOTIPUATHS Kunaccent
Cpokn
YpouHas 1eTeJbHOCTH

Temaruueckue (e1MHbIE, BCEPOCCUNCKUE) YPOKHU 10-11 B teuenue rona
JleHb OKOHYaHUS BTOPOW MUPOBOI BOHHBI HH(POPMALIMOHHAS
MUHYTKa Ha ypOKax UCTOPHH; 1011 04.00.
JleHb conunapHoCcTH B 60pb0e ¢ TeppOprU3MOM
(uH(pOpMaIIOHHAS MUHYTKA)
MexayHapoaHbli IeHb PaCIIPOCTPaHEHUs TPAMOTHOCTH 10-11 08.09
(uH(pOpMAIIMOHHASsE MUHYTKA, aKTYaJIN3alus Ha YpOKax) ) ’
Busyanbnbie 00pa3sl (IpeIMETHO-3CTeTHYECKas cpea, 10-11 | B reuenue roga
HarjsHasi aruTanus MKOJIbHBIX CTEHJI0B NIPEAMETHON
HaIPaBJIEHHOCTH)
BryTtpuknaccHoe medcTBo 10-11 B Teuenue roma
HNuTtepaktuBHBIE POPMBI YICOHOU MEATETLHOCTH 10-11 B Teuenue roma
My3eitnbie ypoKku 10-11 B Teuenue roma
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