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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpamMmma mo ¢Qu3uke 0a30BOT0 YpPOBHS Ha YpOBHE CpPEIHEro OoO0IIero oO0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tporpammsel, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ ydéroMm
denepanbHOil paboueil mporpaMMbl BOCIHTAaHMA M KOHLEMIMH TPENOJaBaHus Y4eOHOTro
npeamera «@Pusznka» B o0Opa3oBareNbHbIX opranm3anusx Poccuiickoir ~ Denepanuu,
pealn3yIoNIMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBL.

Cogepxanue mnporpaMMbl Mo (U3MKE HampaBiIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI MHUpa oOyvaromuxcs 10-11 kmaccoB npu oOyyenun ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Noaxoaa. [IporpamMma no (hu3nke cOOTBETCTBYET
tpeboBanusiMm OI'OC COO K TIaHUPYEeMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaK)K€ YYUTHIBAET HEOOXOIMMOCTh peaju3aluu MEXKIPEIMETHBIX
CBsi3el (PM3MKH C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaIMeTamMH. B Heil ompenemsroTcs
OCHOBHbBIE LI M3Y4YeHUs (DU3MKU HAa YPOBHE CpellHEro oOIiero oOpa3zoBaHUs, MJIaHUPYEMbIE
pe3ysbTaThl OCBOCHHS Kypca (GHU3UKH: JIMYHOCTHBIC, METalpeiAMETHbIe, MpeAMETHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma 1o ¢u3uKe BKIIOYACT:

® I[UIAaHUpPYEMbIE pe3ybTaThl OCBOCHUS Kypca (PU3UKH HAa 0A30BOM YPOBHE, B TOM UHUCIE

IpeMETHBIC PE3YJIbTAThI IO TOAaM O0yUYCHHS;

e cojepxaHue yuyeOHoro npeamera «Pu3uKa» Mo rojgam o0yueHHs.

®du3nka Kak Hayka 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BRICTYIIAsl B KAU€CTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUN 00 OKpY’KalolleM MHpE.
IkonbHBI Kypc (HU3MKH — CHCTEMOOOPa3yIOLMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
xumuel, ouonoruen, pusmdeckoi reorpadueit u actpoHoMmuei. Vcnonb30BaHWE U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUM OIpelesieT XapakTep W pa3BUTHE Ppa3HOOOpa3HBIX
TEXHOJIOTUIl B c¢epe DHEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYe€HHs HOBBIX
MaTepUajoB C 3aJJaHHBIMU CBOWCTBAMU U JIpyruXx. M3yueHue (u3MKu BHOCUT OCHOBHOM BKIIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTHUHBI MUpPa 00ydaromuxcs, B popMUpOBaHUE YMEHUN
MPUMEHSTh HayYHbIH METO/1 MO3HAHUS MPU BBITIOJHEHUH UMU Y4EOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca (u3MKH A7 YPOBHS CpeIHEro o0IIero o0pa3oBaHusl MOJI0KEH P HIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHLHUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepHall U3 BCEX pa3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ Hel MaTepuall Kypca (GU3UKH 00beTUHEH BOKPYT
¢uznueckux Tteopuil. Benymum B kypce sBnsercss (GOpMHUPOBAHHME MPEICTaBICHUM O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszaius npeanosaraeT UCIob30BaHUE T'yMaHUTapHOTO
noTeHIMaza GU3NYeCKOl HayKH, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3HKH C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITPOoOIIeMaMHu.

Hoes npuxnaonotl nanpasnennocmu. Kypc Gu3nku rnpeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHNN N3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs TMOCPEICTBOM BBEIEHHS JIIEMEHTOB COJEP)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKXKe 00CyKAEeHUs Mpo0IeM pallnOHaIbHOTO PUPOIONIOIB30BAHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAMH Kypca (M3WKHM Ha ypOBHE CpenHero oOmero oOpa3oBaHUs
SBISIIOTCS  u3ndeckue Teopuu (popMHpOBaHME NPEICTABICHUH O CTPYKTYpe IOCTPOCHHUS
¢usndeckoil Teopuu, poiau (yHIAMEHTANbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
IPEJICTaBICHUSX O IPUPOJIE, TpaHUIAX MPUMEHUMOCTU TEOpHUH, A ONMCAHUSA E€CTECTBEHHO-
HAY4YHBIX SIBJICHUI U IPOIIECCOB).

CucTeMHO-1eTeTbHOCTHBIN 1OX0/ B Kypce (PM3UKU pean3yeTcs MPexJe BCEro 3a Cuér
OpraHu3alUK SKCIEPUMEHTAIBHON JIeATeNbHOCTH o0ydarommxcs. s 6a30Boro ypoBHs Kypca
($U3UKH — 3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B mporpamMme Mo (GU3MKe OOBEIUHEHBI B OONIUI CIHCOK
YUYEHHUYECKUX MPAaKTUYECKUX paldoT. BwlieneHue B ykazaHHOM IepeuyHe J1a0opaTOpHBIX padoT,
IOPOBOJUMBIX JJIsI KOHTPOJSI M OLEHKH, OCYIIECTBISETCS Y4YacCTHUKaMH 0Opa30BaTEIbHOTO
npoIiecca UCXOos U3 0COOCHHOCTEH TUTAaHMPOBAHMS U OcHameHus kabuuera gusuku. [Ipu sTom
oOecrieunBaeTcs OBJIaZIeHHE OOYyYarOLUMMUCS YMEHHUSIMH IPOBOJAUTH KOCBEHHBIE HM3MEpPEHUH,
UCCIICIOBAaHMsI 3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEeJI0KEHHBIX THIIOTE3.

bonbluioe BHUMaHKE YAENSETCS PELIEHUIO0 Pacu€THBIX M Ka4eCTBEHHbIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIFOTCS 33/1a4H C SIBHO 3a/IaHHON (PU3MUYECKOW MOJETIBIO,
MO3BOJISIOIIME HPUMEHATh HM3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0o pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zesoB. /i KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3a/laHusl Ha OOBSCHEHUE MNPOTEKaHUS (QUINYECKUX SBICHUM M MPOLECCOB B
OKpY’KaloIIeH XKU3HH, TpeOyromue BbIOOpa (Qu3Mueckod MOAENU MJisi CUTYallMH TPaAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
oOecrieyeHni0 y4eOHOro mnpoiiecca 0a30BbIM ypOBEHb Kypca (U3MKM Ha YPOBHE CPEIHErO
o0miero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCIOBMSIX IMPEIMETHOro kabuHera (DU3MKH WIN B
YCIOBHUAX MHTETPUPOBAHHOTO KaOMHETa MPEJAMETOB €CTECTBEHHO-HAYYHOro LuKia. B xabunere
(GU3UKN T0JKHO OBITH HE00X0AUMOE JTabopaTopHOEe 000y I0OBaHKE /JIS BHIIOJHEHUS YKa3aHHbBIX
B IporpamMme 1o (U3MKE YYEHHUUYECKHX MPAKTHUYECKUX paboT U JAEMOHCTPAaLlMOHHOE
obopynoBaHue.

JleMoHCTpanMoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHUHLIUIIOM
MHUHHMMaJIbHON JOCTATOYHOCTU U 0OECHeUMBAEeT MOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe Mo
¢u3rKe KIIOYEBBIX JEMOHCTpAlUil AJis HCCIENOBaHHUS H3y4aeMbIX SIBIEHUN M TMPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyJOBaHUE ISl YUYCHHUYECKUX TMPaKTHUECKUX paboT dopmHUpyeTcs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIByX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaDOpaTOPHOrOo OOOpPYIOBaHUS JOJIKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.

OCHOBHBIMH IIETISIMU U3Y4YEHUs (PU3UKU B 00IIEM 00pa30BaHUHU SBIISIOTCS:

e (opMupoBaHME HHTEpPeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAy4YHOMY HW3YYEHHUIO

IPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEJICTABIEHUH O HAayyHOM MeETOJe TO3HaHus U (opMupoBaHHE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHHUSIM;



dbopMUpOBaHKE HAYYHOTO MHUPOBO33PECHHS KaK pe3ybTaTa U3YUCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMupoBaHre YMEHHUI O0BACHATD SBICHUS C UCTIONIb30BAaHUEM (PU3NYECKUX 3HAHUM U
HAYYHBIX JI0Ka3aTeIbCTB,;

dbopMupoBaHUe MpeACTaBICHUN O Poau GUMKH ISl pa3BUTHS APYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJOTUH.

JlocTKeHUE STHX Meledl 00eCreunBaeTcsl PEelICHUEM CICAYIOIMX 3aaad B Ipolecce
U3YYCHUs Kypca (GU3MKU HA YPOBHE CPEIHEro 00IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBbl 3HaHUI 00 O0MmUX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYasi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bu3KKyY U IeMEHTHI acCTPODU3UKH;

dbopMupoBaHHEe YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS I OOBACHEHHUS
busznyecKkux SBICHWM B TPUPOJE U JUIS TNPUHATHS NPAKTHUECKUX pEIICHUN B
MMOBCETHEBHOM KU3HH,

OCBOGHHE CIIOCOOOB pEHICHHS pAa3INyYHBIX 337ad C SBHO 33JaHHON (PU3NYECKOM
MOJIENBIO, 3ajJad, TOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3JaHue (hru3myecKon
MOJIEINN, aIeKBaTHON YCJIOBHUSM 3a/1a4H;

NOHMMaHHE (PU3MYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO Cpeay;

OBJIQJICHUE METOJAMH CAMOCTOSITENIFHOTO TUIAHMPOBAHUS M MPOBEACHUS (DU3HMUYECKUX
HKCIEPUMEHTOB,  aHaJlW3a M  UHTepOpeTanuuu  UHPOpPMaluu,  ONpeAeTeHHUs
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yJbTara,

CO3JIaHUE YCIIOBUH JJIS pa3BUTHsI YMEHUH NMPOEKTHO-UCCIIEA0BATENBCKOM, TBOPUECKON
NeSITETbHOCTH.

Ha wusyuenue ¢usuku (0a30BBI YpOBEHBb) Ha YpPOBHE CpEIHEro 0OIIEero oOpa3oBaHUs
orBoautcst 136 wacoB: B 10 kimacce — 68 wacoB (2 yaca B Heneno), B 11 kimacce — 68 vacos (2
gaca B HEJICITIO).

[Npenaraemplii B mporpamMme 1o GHU3KMKe MepedeHb JabopaTOPHBIX U MPAKTUIECKUX PabOT
SBJISIETCS PEKOMEHIOBAHHBIM, YUYHUTEb JENIAeT BHIOOP IMPOBeAEHHs J1abopaTopHBIX paboT U
OITBITOB C YYETOM MHAMBHAYAIbHBIX 0COOEHHOCTEH 00YYarOIINXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
®usuka — Hayka o npupone. Haydnbeie MeTonsl mO3HaHHs OKpyKaromero mupa. Poib
HKCIIEPUMEHTA M TEOPUH B MIPOIIECCE TIO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue Gu3nMUecKux sBICHUNA M nporeccoB. Hayunsle runoressl. Ousnueckue
3aKOHBI ¥ TeOpHH. [ paHUIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMII COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW Hay4HOHl KapTUHBI MHpa, B
MPaKTUYECKOU JEATETbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBble U MU(POBBIC H3MEPUTEIBHBIC MPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanudeckoe ABWKEeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOro aABwkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemerienne, CKOpPOCTh (CpeIHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl KoopAuHAT. ClIOKEHHE MepeMEenIeHUN U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHENHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEPEMEIICHUSI MaTePUATFHOU TOYKH OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHrne CBOOOTHOTO TaICHUSI.

KpuBonuneiiHoe naBuxeHue. J[[BkeHHEe MarepuanbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJYJIO0 CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEWHas ckopocTh. l[lepuox u
yacToTa oOpaieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHUE. CIHUJIOMETpP, IBUIKEHUE
CHaps/0B, LIEMIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUéTa, UIUTFOCTPAIIHS] KHHEMAaTHUECKIX XapaKTEPUCTHK JBUKCHUS.

[IpeoOpazoBanue NBMXEHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6nronenue ABMXeHUs Tena, OpOIIEHHOTO MO/ YITIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepenne yCKOpeHUs CBOOOTHOTO MaCHHS.

HampaBnenue ckopocTs npu ABMKEHUN TIO OKPYKHOCTH.

Yuenuueckutl sxcnepumenm, nabopamopmsie pabomol

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnegoBanne  COOTHOIIGHMSI ~ MEXAY  OYTSIMH,  NPONHJACHHBIMM  TEJIOM  3a
MOCJICIOBATEbHBIC pPaBHBIC MPOMEXKYTKH BPEMEHH TIPH PABHOYCKOPCHHOM JIBIDKCHHH C
HayaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydeHune NBUKEHUS IapUKa B BI3KOM HKUJIKOCTH.
W3ydenne ABUMKEHUS Tea, OPOIICHHOTO TOPU30HTAIBHO.
Tema 2. lunamuka

[Tpunnun otHocutenbHOCcTH ["anuiies. [lepBoiii 3akoH HetoToHa. MHEpImaabHbIe CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuid. Brtopoit 3akoH HeroToHa st
MaTepHaIbHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA [111 MaTepraibHBIX TOYEK.

3akoH BceMupHoOro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokost, ckoibxeHus, kaucHus). Cuaa Tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJBKEHHUS U cuia TpeHus nokos. Koagduruent tpenus. Crina cOnpoTHBICHUS
MIPU ABUKCHUU TeJla B )KUJKOCTH WM Ta3e.

[ToctynaTenbHoe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTENIBHO OCU BpameHus. Ilnedo cunbl. YcimoBus paBHOBeCHs
TBEPAOrO TeA.

TexHudyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOAIINIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnosxxeHue cuil.

3aBHCHUMOCTB CHJIIBI YIIPYTOCTH OT Je(OpMaLnH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U aJACHUU.

CpaBHeHHME CUII TPEHUS MTOKOs1, KAUE€HHUS U CKOJIbKEHUSI.

VYcnosus paBHOBecHsl TBEpAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Wzydenue aBuxeHHUs Opycka Mo HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTU CHJI YIIPYTOCTH, BO3HUKAIOUIUX B NPYXUHE M PE3NHOBOM
oOpa3le, oT ux aedopMaluu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALLECHHUS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

Wmnynbe MarepuaibHO# TOYKH (Tesa), CUCTEMbI MaTepHaIbHBIX TOUYCK. VIMITYJIbC CHITBI U
M3MEHEHHE UMITyJIbca Tea. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMKEHHUE.

Pabora cuiibl. MOIIHOCTE CHIIBI.

Kunerndeckasi sHeprusi MaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHHMHM KHHETUYECKOM
SHEPTHH.

[ToTentmansHas sHeprus. [loTeHnManbHas SHEPTrHUs ynpyro AehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3€MJIH.

[ToTeHnnanpbHBIE W HEMOTEHIMANbHBIE CUIBL. CBsi3b PabOTHl HEMOTEHIIMAIBHBIX CHI C
M3MEHEHUEM MEXAaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTUYECKOE MPUMEHEHHWE. BOAOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



W3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C TMOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccrnenoBanue cBs3M pabOTHl CHIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPrHH Tella Ha
pUMepe PaCTSIKEHHS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipaasi puznka u TepMOIHHAMHKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI Meopul

OcHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKONW TEOPUH U UX ONBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxenue. Juddys3us. Xapaktep ABMKEHHS U B3aUMOJEWUCTBUS YaCTHUIL
BelecTBa. MoJenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHCHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mozened. Macca u pasmepbl MoseKyn. KoiaudecTBo BelecTsa.
[locTostnHas ABorazapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU
uaealbHOro rasa. AOCOJIIOTHas TeMmIepaTrypa Kak Mepa CpeJHEll KUHETHYECKOH SHepruu
TEIJIOBOrO JIBM>KeHMs 4actul rasza. lllkama temneparyp KenbBuna. ['a30Bble  3aKOHBI.
VYpaBaenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B wacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduyeckoe mpeacTaBieHne U30MPOILECCOB: U30TEpMa,
u30Xopa, u3odapa.

TexHuyeckue ycTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OneIThl, JOKa3bIBAlOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MOJEKyI
OPraHUYEeCKUX COCTUHEHUM.

OnbIThl O AUQPPY3UH KUTKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JTBUKEHUSI.

Mopnens oneita IITepna.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXXMOJIEKYJIIPHOIO B3aUMOJCHCTBUS.

Mopens, HUTFOCTpUPYIOIIAsk IPUPOLY JABJICHU ra3a Ha CTEHKH COCY/a.

OnBITHI, HIUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS NICAIBHOTO Ia3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

OrmpesenieHre Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE H3MEpPEHHH OO0BEMa
KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBaHue 3aBUCMMOCTH MEX]Ty TapaMETPaMU COCTOSTHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepMmoanHaMuyeckas cucreMa. BHYTpeHHss 3HEprusi TePMOJMHAMUYECKOW CHCTEMBI U
croco6b! e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss1 sHEprusi 0JHOATOMHOIO
ujeanbHOro rasa. Bujpl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKLU, U3NTydeHHE. Y IebHas
TEIUIOEMKOCTH BellecTBa. KonMuecTBo TEIUIOTHI IPH TEILIoNEpeiade.

[Tonsstue 00 anmabatHoM mnporecce. IlepBbiii 3akoH TepmoauHamuku. [IpumeHenue
MEPBOI0 3aKOHA TEPMOJAMHAMUKY K H3ompoleccaM. I'paduyeckas uHTepnperanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeobpaTuMocTs mpoieccoB B IpUpPOJIE.

TennoBbie MamuHbl. [IpuHIUIBL 1eHCTBUS TeMTOBBIX MamuH. [IpeoOpazoBanus sHEprun B
TerIoBeIX MamuHax. Koaddumuent monesnoro meiictBust teruioBod mammebl. [ukn Kapao u
ero Kod(hPUIMEHT MOJIE3HOTO AEUCTBHUS. DKOJOTHUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpoMCTBA M MPAKTUYECKOE NPUMEHEHUE. JBUTaTellb BHYTPEHHETO
cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEPrUM Tella MPU COBEPIICHHUH DPAOOTHI: BBUIET MPOOKH M3
OyTBUIKH TOJl JICHCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue »(upa B JATYHHOH TpyOKe MyTéM
TpeHus (BHACOICMOHCTPALIHS).

M3meHeHre BHYTPEHHEH SHEpIUH (TeMIepaTyphl) Tejla IpH TeIuionepeaaye.

OmnbIT 0 aMabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTelIsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOT'O JIBUraTEIs.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpecamnyvie cocmoanus eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanne wu KoHJeHcanus. Mcmapenwe wu  KkumeHue. AOCONIOTHAS |
OTHOCHUTEIIbHAs BIAKHOCTh BO31yXa. HachlmeHHbIi map. Y aenbHas TerioTa mapoodpa3oBaHuUs.
3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnmueckue n aMmopHbIe Tena. AHU3OTPOIHUS CBOMCTB KPUCTAILIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuanbl. [lnaBneHune m kpucramuzauus. Y JenbHas
Teru1oTa riaBiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OaJlaHca.

TexHUYECKHME YCTPOWCTBA W MPAKTUYECKOE MPUMCHEHHE. TUTPOMETP U TICHXPOMETP,
KaJIOpDUMETP, TEXHOJOTHUU  IIOJIYYCHUS COBPEMEHHBIX MaTEepHWajoB, B TOM  4YHCIC
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIIIICHHBIX ITAPOB.

KurieHre npu MOHM>KEHHOM JIaBJICHUH.

CniocoObl U3MepeHus: BIaXKHOCTH.

Habmroienue HarpeBaHus ¥ MIaBICHUS KPUCTAILTHIYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

H3mepeHne OTHOCUTETHHON BIQXKHOCTH BO3/yXa.

Pazgen 4. DnekTpoAnHaAMHKa

Tema 1. nexkmpocmamuxa

ONeKTpu3anusa Tel. OJEeKTpUYECKU 3apsa. JlBa Buaa SIEKTPUYECKUX  3apsIOB.
ITpoBOAHMKH, TUAIEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

Bzaumopneiicteue 3apspoB.  3akoH  Kynona. TodeuHbli  2n€KTpUYecKHHd — 3apsif.
Onektprueckoe mnoiae. HampsokéHHoOCTh anexkTpudeckoro mnois. [lpuHnumm cynepno3nnuu
ANEKTPUUECKUX NOJeH. JINHNM HANpssKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PaGora cun oanektpoctatmueckoro mois. [loTeHuuman. Pa3HOCTH  MOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B MIEKTPOCTATUYECKOM IToJIe. JIudseKkTprudecKkast IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpAa.

TexHudeckne yCTpOMCTBAa M IMPAKTHUECKOE IPUMEHEHHE. JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAIBHBIN
arnmapar, CTpyWHbIA PUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBre HadIeKTPU30BAHHBIX TEIL



DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEIL.

IIpoBOHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JIM3IIEKTPUKHU B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHACHCATOpa OT IUIOINAAU  IUIACTHH,
PACCTOSIHUS MEXIY HUMU U TUAJIEKTPUIECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHJEHCAaTopA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

H3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. I[Tocmoannsiit 3nekmpuyeckuii mox. Toku 6 paziuunslx cpeoax

DNEKTPUUECKUN TOK. YCJIOBHS CYLIECTBOBAHMSI 3JIEKTPUUYECKOrO TOKA. MICTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma [uist yyacTka LiEHu.

DneKTpuueckoe CONIPOTHBIICHHE. VY nensHOE CONIPOTUBIICHHE BEILECTBA.
ITocnenoBarenpHOE, MAPAIIIEIBHOE, CMELIAHHOE COCMHEHNE ITPOBOIHHUKOB.

Pab6ota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOIHOCTb 3JIEKTPUYECKOTO TOKA.

DNEKTPOABMKYIIAsl CUJIA U BHYTPEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA. 3aKkoH OMa 11
HOJIHOM (3aMKHYTOI) 3J1eKTpryeckoii nenu. KopoTkoe 3aMbIKaHue.

DNeKTpOHHAs IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIOB
oT TeMueparypsl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTh IOJYIPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBbIE TPHOOPHI.

ONEKTpUYECKUH TOK B pacTBOpax M pacIjiaBax dJIEKTPOJIUTOB. OJIEKTPOIUTHUECKAs
JUcconuanus. JIEKTPOIIN3.

DnexkTpruueckuil Tok B razax. CaMOCTOSITENbHBIN 1 HECAMOCTOSITENbHBINA pa3psaa. MoaHus.
ITna3zma.

TexHuueckue yCTpOHCTBA W MPAKTUYECKOE MPUMEHEHHE. aMIEPMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKa, dJEKTpOHarpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTENIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JUOJl, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYTIPOBOJTHUKOBBIH MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HaIIPSHKEHUS.

3aBUCHMOCTh COINPOTHUBIICHHS] LWIMHAPWYECKUX IPOBOJHHMKOB OT JUIMHBI, IIJIOIIAIN
MIONIEPEYHOT 0 CEYEHUSI U MaTepHuana.

CMelaHHOE COETMHEHUE POBOIHUKOB.

ITpsimoe u3MepeHne 3IeKTpoABMKYLIEH cuiibl. KOopoTkoe 3amblkaHHE rajabBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYpHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3ps U IPOBOAUMOCTb BO3AyXa.

OnHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yueHne CMEMaHHOIO COCIMHEHNS PE3UCTOPOB.

W3MmepeHue  HNEKTPOABIKYIIEH CHIBl HMCTOYHMKA TOKA M €ro0  BHYTPEHHEIO
COINPOTHBIICHUS.



HaGmronenue anexTpomusa.

MesxknpeamMeTHble CBS3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce ocymiecTBisieTcss € y4&ToM
COJepXKATEIbHbIX MEXIIPEIMETHbIX CBs3ed C KypcaMu MaTeMaTHKH, OHWOJOrMM, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAay4HbIM (akr, rumoresa, (usnyeckas BENUUMHA, 3aKOH, Teopus, HaOIroaeHUe,
9KCHEPUMEHT, MOJEIMPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHME CHUCTEMbl YypaBHEHMM, JuHelHas ¢QyHkuus, mnapaboua,
runep0oa, ux rpadKy ¥ CBOMCTBA, TPUTOHOMETPHUYECKUE (PYHKIIUH: CHHYC, KOCHHYC, TAaHTEHC,
KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPbl M WX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBM)KEHUE B )KMBOM mpupone, auddysus, ocmoc, TenaoooMeH
KHMBBIX OPraHU3MOB (BHIIbI TEIUIONEPEIauH, TEIDIOBOC PABHOBECHE), MICKTPUUYCCKUE SIBJICHUS B
JKUBOU IIPUPOJE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, >KUIAKOCTEH M TIa30B, 3JEKTPUYECKHE
CBOWCTBA METAJIJIOB, DJIEKTPOJIMTHYECKAS IUCCOLUAIIHS, TallbBAHHUKA.

T'eoepaghus’: BTaxXHOCTH BO31lyXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonocus: npeoOpa3oBaHue JBU)KEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHHUKE, MOJIIUITHUKN, WCIOJB30BaHNE 3aKOHA COXPAaHCHHs HMITYyJIbCa B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUrateilb BHYTPEHHErO CrOpaHus, mapoBas TypOuHa, OBITOBOM
XOJOAMIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTHHU TIOYYEHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCIIE
HaHOMAaTEepHaJioB, W  HAHOTEXHOJOIMH,  DJEKTpOCTaTHUeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpUHTEp, dJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHbBAHHKA.

11 KJIIACC

Pa3nen 4. DnekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazHUMHASL UHOYKUUSA

[TocrossHHbIE MarHuThl. B3auMoaeHCTBHE NOCTOSIHHBIX MAarHWTOB. MarHuTHOE MoOJIE.
Bexrop marauTHONM MHAYKIUH. [IpuHIUI CynIepoO3UIUN MarHUTHBIX 1OJed. JIMHUM MarHuTHON
nHaykuuu. KapTrHa nTuHuN MarHUTHOM MHIYKLIUU TIOJISl TOCTOSIHHBIX MarHUTOB.

MarauTHO€E 1oJ€e MPOBOJHHUKA C TOKOM. KapTwHa TWHWI MHAYKIIMM MAarHUTHOTO TOJS
JUTMHHOTO TIPSIMOTO TMPOBOJHUKA W 3aMKHYTOTO KOJIBIEBOTO MPOBOJHHKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaencTere NpoBOAHUKOB C TOKOM.

Cuia Amniepa, e€ MOJlyJib ¥ HalpaBJICHHE.

Cuna JlopeHma, e€ MoIynb W HampaplieHHE. JI[BM)KEHHE 3apsyKeHHOM YacTUIbBI B
OJIHOPOJTHOM MarHuTHOM moJjie. Paborta cumel Jlopenma.

SlBiieHME DIEKTPOMArHUTHOM WHAYKUMHM. IIOTOK BeKkTOpa MarHUTHOW WHAYKLUH.
DIIEKTPOABUKYILAS CUJIA MHIAYKIUU. 3aKOH 3JIEKTpoMarHuTHo unaykuuu dapajest.

BuxpeBoe anekTpuueckoe Moje. DNEKTPOABMXKYILIas cujia WHAYKIUU B IPOBOJHHKE,
JBHKYIIEMCS IOCTYIIaTEIbHO B OJTHOPOJTHOM MarHUTHOM IOJI€E.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBI€HUE CAMOMHAYKIMH. DIEKTPOJBIKYIIAs CUla CAMOUHTYKLIUH.



ODHeprusi MarHUTHOTO TOJISL KATYIIKH C TOKOM.

DNIeKTPOMArHuTHOE TOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE. TOCTOSHHBICE MAarHHTHI,
3JIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHYY MHIYKIMYA MarHUTHOTO TOJIS.

B3aunMozeiicTBre AByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 31eKTpOMarHuTHOM MHIAYKIUU.

[TpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3yuenre MarHuTHOTO TOJIS KATYIIKH C TOKOM.

WccnenoBanue neicTBUSI TOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHON MHIYKIUU.

Pa3nen 5. Kosiedanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Ko1e0anus

KonebartenbHas cucrema. CBoOOgHBIE MexaHMueckue Kkojebanusa. [‘apMoHHueckue
konebanus. Ilepwon, dacrora, ammoutyga u (aza konebanuil. I[lpyXUHHBI MasTHUK.
Marematnueckuil MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojebanuid. IIpeBpaiieHnue sHepruu
MIPU TAPMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HUJICAJTHLHOM
KOJeOaTeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMU M DIIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna TomcoHna. 3akOH COXpaHEHHS SHEPTrUU B UACATLHOM KojeOaTeIbHOM
KOHTYDE.

[IpeacraBnenne 0 3aTyxaromux KoJjieOaHUsAX. BBIHYX/ICHHBIE MEXaHUUECKUE KOJIeOaHUsI.
Pe3onanc. BeiHyX/I€HHBIE 2IEKTPOMArHUTHBIE KOJIEOaHNSI.

[lepemennbIii Tok. CUHYCOUATBHBIN MMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA M HATIPSDKCHHSL.

Tpanchopmarop. IlpomsBomactBo, mepegada W MOTPEOICHUE SIECKTPUUCCKON IHEPTHUU.
DKOJIOTUYECKUE PHUCKH TIPU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa uUCHosib30BaHUA
AJIEKTPOIHEPIUU B MIOBCEHEBHOM KU3HH.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE. JIIEKTPUYECKHI 3BOHOK,
TeHepaTop NEPEMEHHOT0 TOKA, IMHHUM JICKTpoNepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojieOaTeabHON CUCTEMBI (MPYKUHHBIA WK MAaTeMAaTHUCCKUN
MAasITHHK).

HaGnronenue 3aryxarmomnux KoJieO0aHu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmionenue pesonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwutorpaMMbl  (3aBUCMMOCTH  CWJIBI TOKA W HAMpPsDKEHHsT OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJIEOAHUM.

Pe3onanc mpu mociegoBaTEIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKM UHAYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb TUHUU 3JEKTPOnepe1adun.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaJIbIX KOJICOaHMI Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpy3a.

HccnenoBanue NEpeMEHHOTO TOKa B IENM M3 IOCJIEAOBATENIBHO COCAMHEHHBIX
KOHJIEHCATOPA, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60IHbL

Mexanuueckue BOJIHBI, yclioBus pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W jJuuHa BoOJHBL. [lomepedHple W TPOAONBHBIE BOJHBL MWHTepdepeHmus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIy4Y€HHUs SJIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHranusi BekTopoB E, B, V B snexkrpomarnuTHOi BosiHe. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpaXXCHHE, MPEJIOMIICHUE, Mosipu3anus, audpakmus, wuaTepdepennus. CKopocTh
3JIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE >JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUUIIBI paIMOCBS3U U TENIEBUACHHS. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHu4eckne ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE. MY3bIKAJIbHbIE MHCTPYMEHTHI,
YIBTPa3BYKOBasl IMAaTHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap, PaauoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHUE TONIEPEUHBIX U MPOJI0IbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUHUK 3BYyKa.

HaGnronenue otpakeHUs U IPEIOMIICHUST MEXaHUYECKUX BOJTH.

Hab6mronenue unatepdepeHnm u qudpakiimi MEXaHUIeCKUX BOJH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUTUTYIOH W YacTOTOM
KOJIeOaHMil.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJsipu3anus, nudpakuus, HTephepeHIIHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpssmonrHelHOE pacnpoCTpaHEHUE CBETA B OTHOPOIHOM cpee.
Jlyd cBera. ToUEUHBII UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUS cBeTa. llocTpoeHue H300pakeHUH B ILIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblli yroja IOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBeta. CrioxkHbIN cocTaB Oenoro ceta. [IBerT.



ColOuparonue W paccewBamoIIe JIUH3BI. ToHKas uH3a. DOKYyCHOE pacCTOSHHE |
ONTHYECKasl CHJia TOHKOW JIMH3BL. [locTpoeHne n300pakeHnii B COOMPAIOLINX U PACCEHBAIOIINX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass onrtuka. HMurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHHUKOB.

Hudpakmus csera. [udpakuuonnas pemérka. YciaoBue HaOMIOAEHHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHudeckne YCTpOWCTBA M TMPAKTHUYECKOE IMPHUMEHEHHE. OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, AU(PPaKIHOHHAS
peméTka, moaspous.

Jlemoncmpayuu

[TpsimonuHeiHOE pacnpoCTpaHEHUE, OTpaKEHHWE M IperoMiieHHe cBeTa. OnTudeckue
PUOOPHI.

[TonHoe BHyTpeHHee oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanue CBOMCTB N300payKEHH B JIMH3AX.

Moenu MUKpPOCKOIIA, TEIECKOTA.

Hab6nronenue naTepdepeHIium cBera.

Habmtonenue nudpakuuu cera.

HaGnronenue aucnepcun cBera.

[TosrydyeHune ciekTpa ¢ TOMOIIBIO MPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKH.

Habmroienue nomisipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue cBOMCTB N300paykeHH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI CIeHAJIBLHOM TEOPHH OTHOCHTEIHHOCTH
I'paHubl NPUMEHUMOCTH KIIACCHYECKOM MeXxaHWKH. [locTynaTel crnenualibHON TEeOpuu
OTHOCUTEIIBHOCTH. HMHBAapPUAHTHOCTb MOJYJIS CKOPOCTM CBE€Ta B BaKyyMe, IPUHIMI
OTHOCHUTEIBbHOCTH DHUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJIHHBI.
DHEPrus U UMNYJbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOS.

Pa3nen 7. KBantoBas ¢puzuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsA3u 3HEpruu (HOTOHA C €r0 YAaCTOTON. DHEPTUsl U UMITYJIbC
doroHa.
OtkpeiTne u wucciaenaoanue Qorordpdexra. Ombitet A. I. CromeroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekxra. «KKpacHas rpanuma» Gorodddexra.
JlaBnenue ceeta. Onbitel [1. H. JIeOenena.
XUMHYECKOE IEUCTBUE CBETA.



TexHuYeckue yCTPOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTOIATUHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotordeKT Ha yCTaHOBKE C IMHKOBOM IIJIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETO GoTtodddexra.
Cserouo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -vyactui. [lmanerapHas
monenb atoMa. [locrymarel bopa. 3nydenue u mornomenrne (GOTOHOB MPH MEPEeXoje aToMa ¢
OJIHOTO YpOBHS BSHEpPruuM Ha aApyroil. Buael cnektpoB. CHEKTp YpOBHEW 3HEPruM aToMa
BOZOpPO/A.

Bonnossie cBoiicTBa yactull. Bonnbl ne bpoiinsa. KopnycKyisspHO-BOJHOBOM Ayau3M.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyYeHHE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE. CIEKTPaJIbHBIA aHAJINU3
(ciexTpockort), J1a3ep, KBAHTOBBIN KOMITBIOTEP.
Jlemoncmpayuu
Mopuens onbita Pesepdopna.
Omnpenenenye JUIMHBI BOJHBI J1a3epa.
HaGnroneHnue nuHeHyaTbIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
Halnronenue nuHeYaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, JOKa3plBalOIIME  CIIOKHOCTb ~ CTPOEHHUS  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pe3epdopaa mo onpeneneHuo cocTaBa pafuoaKTUBHOTO U3ITyUYESHHUS.
CsaoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue paqnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. HyxionHas monens siapa [eitsenOepra—lBaneHko.
3apsn sapa. MaccoBoe uuciio sapa. M30tonsl.
Anbga-pacniag. DNEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnan. ['amma-usnydenue. 3aKoH
PaaMOAKTUBHOIO pacnaja.
OHeprust cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl spa.
SAnepHele peakuun. [lenenne u cCUHTE3 szep.
Anepusiii  peakrop. Tepmosiaepubiii cunTte3. [IpoOnemMbl U TEpCHEKTUBBI  SAEPHOMN
DHEPTreTUKHU. DKOJOTUYECKHE ACTIEKTHI SIEPHON SHEPTETUKH.
OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHS U PETHCTPALIMHU 3JIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIE B3auMOJIeHCTBUS. ENMMHCTBO pr3nuecKkoi KapTHHBI MUDA.

TexHUYECKHE yCTPOWCTBA W TMPAKTHUYECKOE MPUMEHEHHUE. JO3MMETp, kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOMINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (GoTorpadusim).

Pazgen 8. DineMeHTHI ACTPOHOMMU U ACTPOPUIUKH



Ortansl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe W MHPOBO33PEHUECKOE  3HAUCHHUE
aCTPOHOMUHU.

Bun 3Bé3aroro Heba. Co3Be3ausi, SpKue 3BE3/bI, INTAHETHI, UX BUTUMOE JBUKCHHE.

Conneynas cuctema.

Counnie. ConneuHast akTMBHOCTh. Mctounuk sHeprun ConHUA W 3BE3A. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpamma «CHEKTpaJbHBIA KJIACC — CBETUMOCTH». 3BE3/bI
IJIaBHOM MOCHE0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3/ TJIaBHOM
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KACHUH U 3BOJroLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [TyTs — Hama ['anaktuka. [lonoxenue u npmkenue Connua B ['anaktuke. Tumnsl
rajakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06ma. PazOeranue ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmoienust HEeBOOPY>KEHHBIM IJ1a30M C UCIOIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKECHHIMA
JUTSL OTIPEJICIICHUS TIOJIOKEHUST HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/IUS
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro [ytu.

O0o0marniee noBTOPEeHHE

Pone ¢u3nku M acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTMYECKOM, COIMAIBHOU U
ATUYECKON cdepax [IeATeTbHOCTH 4YeNOBeKa, poJib W MeCTO (U3MKH W acCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTHMHE MHpa, poOJb (u3Hueckoir Teopuu B (HOPMUPOBAHUU
Mpe/ICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpPA B 00ILIEM PsIIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IPUPOJIE.

MexnpeamMeTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 kiacce ocymiecTBisieTcsl € y4&ToM
COJIepIKaTeNbHBIX MEXKIIPEJAMETHBIX CBA3€l C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHMHHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO MO3HAHUS!
sBIICHUE, Hay4yHBIH (pakT, rumores3a, (Qu3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pemieHUE CUCTEMBbl ypaBHEHHWH, TPUTOHOMETpHUYECKHE (DYHKIIMH. CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMXKIECTBO, BEKTOPHI M WX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIC SJIEMEHTAPHBIX (PYHKIIUH,
MpU3HAKK TI0I00MsI TPEYTOIBHUKOB, ONPEIEICHNE TUIONIAIU TUIOCKUX QUryp U 00BhEMa Te.

buonoeus: »nekTpuueckue SIBICHUS B JKUBOW MpHUpOJE, KoyieOaTenbHbIE IBIKCHUS B
XKUBOW TPHUPOJAE, ONTUYECKUE SIBICHHUS B KUBOW MNPUPOAE, NEUCTBUE paJHAIMM Ha >KUBBIE
OpTaHU3MBI.

Xumua: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTAUIMYECKasi CTPYKTypa TBEPIABIX TeEI,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIETKH, CIIEKTPaIbHbBIN aHAU3.

l'eocpaghus’. MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKU MATrHUTHBIX PyH, (poTochEMKA 3eMHOM
MOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSACCHU.



Texnonocus: TUHUM BJEKTPOIIEpeiad, T€HEPATOP MEPEMEHHOI0 TOKA, AJIEKTPOIBUIaTElb,
WHAYKIIMOHHAS TI€4Yb, pajap, paauoNpuUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-mneus,
MPOSKIIMOHHBIN anmapar, BOJIOKOHHAs OTITHKA, COJTHEYHAs OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpeamera «@Pu3MKa» Ha YPOBHE CpeIHEro 00wEro o0pa3oBaHUsS
(0a30BBIii  ypOBEHb)  JODKHO  OOECIEUUTH  JOCTHXKCHHE  CJCAYIOIMX  JIMYHOCTHBIX,
MeTampeJMETHBIX U IPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yJbTaThl OCBOCHUA YyueOHOro mpeamera «Pu3MKa» JOHKHBI OTPaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3HIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMii, TO3UTUBHBIX BHYTPEHHUX
yOeXeH, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paciivpeHre >KU3HEHHOTO OIbITa U OMNbITA ACSITENLHOCTH B MPOIIECCE pean3allid OCHOBHBIX
HAINpaBJICHU BOCITUTATEIBHON NESTETLHOCTH, B TOM YHCIIC B YACTH:

1) rpa:KIaHCKOr0 BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMLMK OOyYaromierocss Kak AaKTUBHOTO H
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA,;

NPUHATHE TPAAUIMOHHBIX OOIIEYETOBEYECKUX TYMAHHCTUYECKUX W JIEMOKPATHYECKHX
IIEHHOCTEMN,

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIBHOCTh B MHTEpECax TIPa’KIaHCKOTO OOIECTBa,
y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliH;

YMEHHE B3aWMOJICHCTBOBAaTh C COLMAJbHBIMH HHCTUTYTaMH B COOTBETCTBUH C UX
(GYHKIMSIMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOM JIEATEIILHOCTH,

2) NIATPHOTHYECKOTO BOCTIMTAHHUS :

c(OPMHPOBAHHOCTb POCCUIMCKOM IpaXk1aHCKOM HASHTUYHOCTH, MATPUOTU3MA,

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHSM POCCHUHCKUX
YU€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS .

c(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO IOBEJICHUS;

CHOCOOHOCTh OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHPYSICH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOHUNBOTO Oy IyIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA .

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIFOUYAs CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznyeckoil Hayke;

5) Tpy10BOro BOCHUTAHUS:

UHTEpEC K pPAa3IU4HbIM cdepaM NpodecCHOHATBHON JeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oymaymie
npodeccuu 1 peanr3oBbIBATh COOCTBEHHBIE KU3HEHHBIE TIIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHHUIO B 00jacTu (hU3MKM Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0OrH4ecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAHHME TJIO0AILHOTO XapakTepa
HKOJIOTHYECKUX TIPOOIIEM;



MJIJAHUPOBAHUE M OCYLIECTBJIICHUE JACHCTBUI B OKPY’KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYUBOTO Pa3BUTHSI YEJIOBEYECTBA,

pacllUpeHHe OIbITa JEATEIbHOCTU SKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUU 10 (pU3uKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (pU3HYECKON HAYKH,

OCO3HaHHE IIEHHOCTU HAYYHOI J1eATeIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUEHUS (PU3UKU
OCYUIECTBIISITH IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh HHAUBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAIbHbIE YUeOHbIE NelicCTBUS
Ba3oBble Jloruyeckue aeiicTBHUS

CaMOCTOSITENTbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LU NeSTEIbHOCTH, 331aBaTh apaMeTPbl M KPUTEPUH UX JOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PUZUUYECKUX SBIICHUSX;

pa3pabaTbIBaTh IUIAH PELIEHUS MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHbIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLICHHBATh COOTBETCTBUE PE3YJbTATOB LEJSM,
OLIEHUBATh PUCKH MOCIEACTBUN 1A TENbHOCTH;

KOOPAMHHUPOBATh M BBIMOJHATH pPabOTy B YCJIOBHUSX pPEATbHOrO, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

ba3oBble uccienoBare/bCKue 1eHCTBHA!

BJIaJIETh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBHIMH TOHSATHSIMH W METOJIaMH (HU3NIECKON
HaYKH,

BJIaJIeTh HAaBBIKAMM y4EOHO-MCCIIEOBATENbCKON U MPOEKTHOH NeATeNbHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJIOB pEIlIeHUs 3aja4
bu3nYecKoro cofepx aHusl, IPUMEHEHHUIO Pa3InYHBIX METOI0B MTO3HAHMS,

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HMHTEpIpeTaru,
npeoOpa3oBaHMI0 M TPHUMEHEHHUIO B Pa3jMYHBIX YYEOHBIX CHUTyalMsiX, B TOM 4YHCIE TpHU
CO3/1aHUM YUYEOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M WM aKTyaJHM3UpOBATh 3aJady, BBIIBUTATH
rUnoTe’y €€ peluleHus, HaxXOJIUTh apryMeHThl HJs JO0Ka3aTelIbCTBa CBOMX YTBEPKIACHHIH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEUICHMUS;

AHAM3MPOBATh TIONYyYEHHBIE B XOJI€ PpEIICHUS 3aJadyd pe3yabTaThl, KPUTHUUYECKH
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4ud B OOpa30BaTEIBHOM IEATEIHHOCTH, B
TOM YHCJIEe IPU U3YUYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

YMETb NePEHOCUTh 3HaHUS MO (PU3UKE B MPAKTHUECKYIO 00JaCTh KU3HEIEATEIbHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHATBHBIE TIOJXOAbl U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a9H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.



PabGora ¢ unopmanmei:

BJIaJICTh HaBBIKAMU MOJy4YeHHUs MH(pOpMAIUN (HU3NYECKOTO COJEPKAHUA M3 MCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITENBHO OCYIIECTBIATH IOMCK, AaHajdh3, CHCTEMAaTH3alUI0 H
UHTEPIIPETANNIO HHHOPMALIUH Pa3INYHBIX BUIOB U (OPM IPEICTABICHUS,

OLICHUBATH JIOCTOBEPHOCTH HH(POPMAIHH,

UCTIONB30BaTh CPEACTBAa HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3ALMOHHBIX 3a1ad4 C COOIIOEHUEM
TpeOOBaHMI SPrOHOMHUKH, TEXHUKN O€30MIaCHOCTH, TUTHEHBI, PECypCcOCOepEKEHH S, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COAEPIKAaHUS B pa3IMYHBIX (opMmarax c ydEToMm
Ha3HaueHUs WHPOpPMALMKM W LEJIEBOM ayJuTOpWH, BBIOMpas ONTUMAIbHYIO (GopMy
NPE/ICTaBICHUS ¥ BU3YaIH3alIUH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOU JESITEIHLHOCTH;

pacmno3HaBaTh MPEANOCHUIKYA KOH(MDIUKTHBIX CUTYaIlMi U CMATYaTh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3pPEHHUS C HCHOJb30BAHUEM S3bIKOBBIX
CPEACTB;

[IOHMMATh U UCHOJIb30BaTh NPEUMYILECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI,

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUH C y4€éTOM OOIIMX HHTEPECOB H
BO3MOXHOCTEN Ka)XJ0ro WieHa KOJUIEKTUBA;

IIPUHUMATh LE€JIU COBMECTHOM JEATENBHOCTH, OPraHMW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ JOCTHMKEHHIO: COCTAaBIIATh IUIAH JEWCTBUM, PACHPEACNSATh POJIU C YYETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXKIOTO YYaCTHHKA KOMaHJbl B OOIIMI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM,;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WAECH C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEAEHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITHATHBHBIM.

PeryasiTuBHbIe yHUBepCaJIbHbIC YUeOHbIE 1efiCTBUSA
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBJIATh IMO3HABATEIbHYIO IESTEIbHOCTh B 00JacTh (DU3HMKHU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IUIAaH DPELIEHUS Pacu€THBIX M KAaueCTBEHHBIX 3a/ady, IUIaH
BBIMIOJIHEHUSI MPAKTUYECKOH paboThl € y4&TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEAINIOYTECHHH;
JTaBaTh OLIEHKY HOBBIM CUTYallUsIM,;
paciupsTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUH;
JienaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha cebs OTBETCTBEHHOCTH 3a
pelleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAWIIMH B 00JacTH  (HU3UKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBI YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAJIBHBIN HHTEJICKT:



JlaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTUBBI B JIESATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIHHON pedeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICJIUTEIIbHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI peIeKCUU IS OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHHXKCHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX [PU AHAIU3E PE3YJIBTATOB JACATEIBHOCTH;

MPUHUMATH ce0sl, MOHNUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MIPU aHAJIU3€E PE3yIbTAaTOB JIESITEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B nmporiecce nocTHKEHUS JIMYHOCTHBIX PE3yJILTATOB OCBOCHHS MPOTPAMMBI IO (PU3UKE TS
YPOBHSI CpefHero o0miero oopa3oBaHus y oOydaroIIUXCsl COBEPIICHCTBYETCS 3MOIMOHAILHBIM
UHTEIJIEKT, MpeArnoaraiui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIEr0 CIIOCOOHOCTh NOHUMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BUJICTh HANIPABJICHHSI PA3BUTHSI COOCTBEHHOM SMOIMOHAIBHON C(epbl, OBITh YBEPCHHBIM B ceOe;

CaMOpETyJIMPOBAHUS, BKJIFOYAIOLIET O CaMOKOHTpOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIIOCOOHOCTh AaJalTUPOBATHCA K SMOIMOHATHHBIM
W3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEN MOTHUBAILIMM, BKIIOYAIOIIECH CTPEMJICHHE K JIOCTHKEHHUIO LEIU M YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEM;

SMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE IpPYTHUX,
YYUTHIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CHOCOOHOCTh K COUYBCTBUIO M COTIEPEIKUBAHMIO,

COITMATbHBIX HABBIKOB, BKJIFOYAIOIIWX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOIIEHUS C JPYTUMHU
JIOJBMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3periaTh KOHQIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K konmy oOyuenust B 10 kiacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb c(HOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (U3UKU B (POPMUPOBAHMU COBPEMEHHOU
Hay4YHOU KAapTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHHKU M TEXHOJIOTMH, B NMPAKTHYECKOU
NEeITeILHOCTH JIFOIEH,

VUUTBHIBATh TPAHUIBl MPUMEHEHUS HW3YYCHHBIX (UINUYECKUX MOJIENeH: MaTepuanbHas
TOYKa, MHEepIUalbHas cucTeMa oTcuéra, abCONIOTHO TBEPAOE TEJO, WIACATIBHBIN Ta3, MOAEIH
CTPOEHHUSI Ta30B, JKUJIKOCTEW M TBEPABIX TEJ, TOYEUHBIA AIEKTPUUECKUN 3apsA] MPU PEIICHUH
(bU3UYECKUX 3a71aY;

pacno3HaBaTh (uU3MUecKHe sBICHHS (MIPOIECCH) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KHHETUYECKOM TEOpUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMHKU!
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSAMOJMHEWHOE MABM)KEHHE, CBOOOJHOE MajeHHe Ted,
JIBIDKCHHE TI0O OKPY)XHOCTH, WHEpPIHsS, B3auMoaeucTBue Tten, auddysus, OpOyHOBCKOE
JBIKEHHUE, CTPOCHHME >KUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell MPH HarpeBaHUU
(oxJaxeHNN), TEIUIOBOE PABHOBECHE, HCIIAPEHHE, KOHJICHCAIHS, TUIABJICHUE, KPHUCTAJUIA3AINS,
KHUIIEHUE, BIAXXHOCTh BO3/YyXa, MOBBIIIECHUE JABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyJlle, CBA3b MEXIYy IMapaMeTpaMH COCTOSIHMSI Ta3a B H30MPOLECcCax, JJIEKTpU3auus Tel,
B3aMMO/JICVCTBUE 3aPAI0B;



OTHMCHIBATh MEXAaHWYECKOE IBIKECHUE, MCIOb3Yysd (PU3MUECKHE BEIWYUMHBI. KOOPJMHATA,
MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHEe, Macca Tela, CHIa, UMIYIbC Tela, KHHETUYeCKas
SHEprus, TOTCHIMATbHAS JHEPIHs, MeXaHW4eckas padoTa, MexXaHWYecKas MOIIHOCTH; TpHU
ONHMCAaHUU TIPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICI HCIOJIB3yeMBIX BEJIHMYWH, WX
0003HaYCHHS W €IUHUIIBI, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUIHMHY
C IPYTUMU BEIIMYUHAMY,

OMHCHIBATh HW3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBHIC SIBJICHHS, HCIOJIB3Ys
(bu3MYeCKue BEIMYMHBL. JaBJICHWE Ta3za, TeMIepaTypa, CpEeaHss KHHETHYEeCKas DSHEpPrus
XAO0THYECKOTO JBMKCHHUS MOJICKYJ, CpEAHEKBaJApaTU4YHAs CKOPOCTh MOJICKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, padora rasza, Ko3((UIUEHT IMOJIE3HOTO JIEHCTBHS TEIIIOBOTO
JBUTATEIS; IPH OMMCAHUY MPABUIBLHO TPAKTOBATH PUBNUYECKUN CMBICI HCIIOIh3YEMbBIX BEIIMYUH,
uX O00O03HAYEHUS M EIUHUIIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JaHHYIO (DHU3HUYECKYIO
BEJIMUMHY C JPYTUMU BETUYHHAM;

OIHMCHIBATh M3yYCHHBIC SJICKTPHUSCKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(mporiecchl), MCIOMB3Ys (PU3HMUECKUE BEIHUMHBI JICKTPUYCCKHNA 3apsisi, SJICKTPUUECKOE IOJIE,
HaNpsOKEHHOCTh  TMOJIS, IMOTEHIHA, Pa3HOCTh ITOTCHIMAJOB, MPU ONHCAHUU TPABHIBHO
TPAKTOBAaTh (PU3WYECKUI CMBICT HCIONb3YEMbIX BEJIMYUH, MX OOO3HAUEHHUS W EIUHUIBI;
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BETUYHHY C JPYTHMH BEITUIHHAMH;

AHATM3UPOBATh (U3WUYECKUE TIPOICCCHI M SIBJICHUS, WCIOJB3YS (DU3MUECKHE 3aKOHBI H
MPUHIUIIBL. 3aKOH BceMupHoro taroteHus, |, Il u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHHUS
MEXaHMYECKOM SHEPruu, 3aKOH COXpaHEHUS! UMITYJIbCa, MPUHIIUI CYTEPHO3UIMH CUJI, TTPUHIIUIL
PaBHOTIPABHS WHEPIIHATHHBIX CHCTEM OTCYETA, MOJICKYISIPHO-KUHETHIECKYIO TEOPHIO CTPOCHUS
BEIIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEAHECH KHHETUYCCKOW HSHEPTHH TEIUIOBOTO JIBFKCHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, TepBhIil 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO (GOPMYITHUPOBKY
3aKOHA, €r0 MaTeMaTHUYECKOE BhIpaKEHUE U yCIIoBHs (TPaHUIlbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB,;
pa3ianyaTth yCIOBHS UX OE30MAaCHOTO HCIOIb30BAHMS B IIOBCETHEBHOM KU3HHU,

BBITIOJHATh JKCIEPUMEHTHI 10 HUCCIEIOBAHHIO (PU3NYECKUX SIBICHUN M MPOIECCOB C
UCTIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHU, TIpU ITOM  (POPMYIUPOBATH
npobaemy/3agadyy ©  TUIOTE3y Y4eOHOro  OKCIEpUMEHTa, COOMpaTh yCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHMUS, TPOBOAUTD OMBIT U (POPMYTUPOBATEH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpeHHs] (DU3MUECKHX BEIMYUH, MPH STOM
BBIOMpaATh ONTUMAIBHBIA CHOCOO WM3MEpPEHUS W WCIOJIh30BaTh HM3BECTHBIC METOJBI OIECHKU
MOTPENTHOCTEN U3MEPEHUN;

UCCIICIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMU BETUYMHAMU C HCIIOJIB30BAHHEM
OpSIMBIX U3MEPEHHH, MPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHpPOBATH pe3yabTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PU3WYCCKUX BEIIMYUH B BHJE TAOIUI U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM MCCIICI0BAHNUS;

coOmrofath mpaBuia Oe30macHOro Tpyda MPU TPOBEACHHHM HCCICIOBAaHUH B paMKax
y4eOHOTO0 OJKCIEPUMEHTa, Y4eOHO-HUCCIIEeNOBATENILCKOH U TPOCKTHOM  JIEATENBHOCTH C
WCITOJIb30BAHUEM U3MEPHUTENBHBIX YCTPONCTB U JTabOPaTOPHOTO 000PYIOBAHUS;

pemarh pacu€THBIE 3aJayd C SIBHO 3aJlaHHONW (PU3MYECKOW MOJIEIbI0, HCIIOIb3Ys
dusznyecKkre 3aKOHBI ¥ MIPUHIIUITE], HA OCHOBE aHAJIM3a YCIIOBUS 33/a4d BHIOMPATh (PU3UUECKYIO
MOJIeJIb, BBIICTATh (U3WYECKUE BEIMUMHBI M (OPMYIbI, HEOOXOAMMBIE Ml €€ pelleHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATHBHOCTD MOTYYEHHOTO 3HAUYCHUS (PU3NUECKON BETUUUHBI,



pelath KayecTBEHHBbIE 3aJayM. BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUYMBYIO ILIETIOUKY
paccyXJIeHUI ¢ ONOPO HAa N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS,

UCTIONB30BaTh MPH PElIeHHH Yy4eOHBIX 3aJad COBPEMEHHBbIE HH(OpMAIMOHHBIC
TEXHOJIOTUM [UIsl TIOUCKA, CTPYKTYpHUpPOBAHUS, MHTEPIPETAlUU U MPEACTaBICHUS Y4eOHOU U
HAY4YHO-TIOMYJISIpHOW HMH(OpPMAaLMyY, MOJYYEHHON W3 pPAa3JIMYHbIX HMCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTydaeMylo HHPOPMALHIO;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PH3HKOB B Pa3BUTHE
HayKH, 00bSCHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAaHUA 1O (U3MKE B IIOBCEIHEBHOW JKM3HM IS
obecrieueHns O€30MACHOCTH MPH 0OpAIICHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHHS 3/I0POBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOILEeH cpesie;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PAa3IMYHbIX COLUANIBHBIX POJIeH, JIaHUPOBATh paboOTy
IpyNIbl, palMOHAIBHO paclpeieisiTh O00S3aHHOCTH U IUIAHUPOBATh JAEATENbHOCTH B
HECTaHJApPTHBIX CUTYyallUsX, aJ€KBATHO OLCHUBATh BKJaJ] KaXKIOrO0 M3 YYaCTHHUKOB IpYIIbI B
pelIeHrne paccMaTpUBaeMON POOIEMBI.

K xoHnny oOyuenus B 11 kiacce npeamerHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTb Y OOYUYAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MPUMEpax poiib U MecTO (GU3MKHA B (HOPMUPOBAHHM COBPEMEHHOU
Hay4YHOU KApTHUHBI MHUPA, B PA3BUTHM COBPEMEHHOM TEXHHKU M TEXHOJIOTMH, B IPAKTHYECKOU
NeSTeIbHOCTH JIF0/IEH, LIEJOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUDA;

YUUTBIBATh TPAHMUIBI TPUMEHEHHS M3YYEHHBIX (U3NYECKUX MOJeNIel: TOYeuHBIH
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEYHBIH MCTOYHUK CBETA, fJEpHas MOJENIb aToMa,
HYKJIOHHas1 MOJIEJIb @aTOMHOTI'0 Ipa MPH pelieHnH (PU3NYECcKuX 3a1ad;

pacno3HaBaTh (u3MUYECKHe sBICHHS (MPOIecCh]) U OOBICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEeHCTBUS TOKa, B3aUMOJIECHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAs
UHAYKINS, JACWCTBME MAarHUTHOTO IIOJIE HAa MPOBOJHUK C TOKOM W JBIXKYIIMHCS 3apsij,
AJIEKTPOMArHUTHbBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEIHOE pacIpOCTpaHEHUE CBETA, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, auppakiuus M NOAApU3aLus CBeTa, JHUCIEpPCHUs CBeTa,
doroanekrpuueckuii 3pdext (GoroaddexT), cBeToBOE TaBlICHHE, BOSHUKHOBEHHE JIMHEHUATOTO
CIIEKTpa aToMa BOJI0pPO/Ia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaJIMOaKTUBHOCTb;

OIMCHIBATh HM3YYCHHBIC CBOIMCTBA BEIIECTBA (DIICKTPUYECKUE, MAarHUTHBIC, ONTHUYECKUE,
ANIEKTPUYECKYIO MPOBOJMMOCTh PAa3JIMUHBIX CpPEN) M DICKTPOMArHUTHBIC SBJICHUS (IPOIECCHI),
UCHIONB3YS (U3MYECKHE BEIMYMHBI. DSJICKTPUUECKUH 3apsl], cujla TOKa, OJIJIEKTPUUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIICHUE, Pa3HOCTh MOTEHIANIOB, JIEKTPOIBKYIIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mouis, cuwia Ammepa, cuia JlopeHna, MHIyKTHUBHOCTb
KaTYIIKH, SHEPrHs JIEKTPHUUECKOr0 M MarHUTHOTO MOJeH, MepHuoJ M 4YacToTa KojeOaHWH B
KoJie0aTeIbHOM KOHTYpE, 3apsj U CHUjla TOKa B MPOLECCe TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (OKycHOE pacCTOSIHHME M ONTHYeCKas CHJIa JIMH3bI, MPH OMHCAHWU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEJIMYMH, HUX OO0O3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUNHY C IPYTUMHU BEIMUUHAMY,

ONHUCBHIBATh M3Y4YEHHBbIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI, HUCHONb3Yys (QHU3NUECKUE
BEJIMYMHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, BHEPrusl U
uMIynbc (OTOHA, TMEPUOJ TMOJypaclaga, SHEprst CBA3M ATOMHBIX sIep, MPH OMHCAHUH
NPaBUWIbHO TPAKTOBaTh (PU3MUYECKUN CMBICT HCIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS H



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIIME JAaHHYI (DPU3MUYECKYIO BEIMUYUHY C JAPYTHMH
BEJIMYMHAMH, BBIYHUCIIATH 3HAUCHUE (PU3UUECKON BETMYUHBI,

aHaATM3UPOBaTh (PU3MUECKUE MPOIECCHl U SBJICHUS, HMCIONB3Ys (pU3MUECKue 3aKOHBI U
OPUHLOMNGL. 3akoH OMa, 3aKOHBI IOCIEAOBAaTEIbHOIO M  IAPAJLIEIBHOIO  COEIMHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JleHna, 3akoH DJIEKTPOMAarHWTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUsl CBETA, 3aKOHBbl OTPa)KEHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa 11 Qorodddexra, 3aKOH COXpPAaHEHUS DHEPTUH, 3aKOH
COXPAaHEHHs HMIIYJIbCA, 3aKOH COXpPaHEHMs DSJIEKTPUYECKOro 3apsja, 3aKOH COXPAaHEHUs
MaccoOBOI0 4Mcia, MOCTyJaTsl bopa, 3aKOH pajiMOaKTUBHOIO pacnajaa, IpU dTOM pa3iudarhb
CIIOBECHYIO0 (DOpMYITMPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BBIPAKEHHE M YCIIOBHUs (IpaHUIbI,
00J1aCTH) MPUMEHUMOCTH;

OIpPECIIATh HAIPaBJICHUE BEKTOpAa MHAYKLIUU MarHUTHOIO IIOJIA IPOBOJHHUKA C TOKOM,
cuibl Amnepa u cuiel Jlopenna,

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3AABAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI 10 HCCICOBAHUIO (PH3MUECKUX SIBICHHH M TPOIECCOB C
UCMOJIb30BAHUEM  HPAMBIX M KOCBEHHBIX HW3MEPEHUH: TMpu 3TOM  (HOpMYJIUPOBATH
npobneMy/3agady W THUIOTE3y Y4eOHOro OIKCIEPUMEHTa, coOMpaTh YCTAaHOBKY W3
IIPEJJI0KEHHOTO0 000PYAOBaHHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE HM3MEpPEHHS (UINYECKUX BEIMYUH, TPU STOM
BbIOMpPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M MCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
MOTPELIHOCTEN U3MEPEHUN,

HCCJIEIOBATh 3aBUCUMOCTH (PU3NUECKHUX BEJTMUMH C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUI:
IpU A3TOM KOHCTPYHUPOBATHh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTaThl MOJYYEHHON 3aBUCUMOCTU
¢u3nUeckux BEIMYMH B BHJE TaOMUIl W TpauKOB, JAedaTh BBIBOABI 10 pe3yiabTaTaM
UCCJIEIOBaHMS,

coOnroaarh mpaBuia Oe30MacHOro TpyAa MPU NPOBEACHUM MCCIEIOBaHUM B paMKax
y4eOHOro JKCIEpUMEHTa, Y4eOHO-UCCIIEOBATENbCKOM UM TMPOEKTHOM  JEATENbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBbHBIX YCTPOMCTB U JIAOOpaTOpHOro 000pyJ0BaHNUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (HU3MUECKOM MOEeNblo, HCHOIb3Ys
¢uznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BHIOMPATh PU3NYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI M (OpPMyJibl, HEOOXOAMMBbIE Al €€ pellleHus,
POBOJIUTH PACUETHI U OLIEHUBATh PEAbHOCTh MOJIyYEHHOTO 3HaUCHUs (PU3HMUECKON BEIUYHMHBI,

pelaTh KayeCTBEHHBIE 3aJjaud. BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUHMBYIO LIENOYKY
pacCy’XJICHUI ¢ ONOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBIICHHUS,

UCIIONIb30BaTh NPU  pElIeHHH Y4YeOHBIX 3aJad COBPEMEHHble MH(OpPMAaIMOHHBIE
TEXHOJIOTUHM ISl TIOUCKA, CTPYKTYpHUPOBAHHWS, MHTEPIPETAMN U TPEACTABICHUS Y4eOHOU U
HAYYHO-TIOMYJISIpHOW MH(OPMALMU, MOJYYEHHON W3 pPAa3IMYHbIX HCTOYHUKOB, KPUTHYECKH
aHAIM3UPOBATh MOJydaeMyro HH(OpMaIHIO;

OOBSACHATH MPUHLIUIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarhb
yCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHM B TIOBCETHEBHOM JKHU3HU,

NPUBOJIUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX Y4EHBIX-(HU3HKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIH;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAaHUA 1O (U3MKE B IIOBCEIHEBHOW JKM3HM IS
oOecrieyeHHs O€30MAaCHOCTH MPH 0OpAIEHUH ¢ TPUOOPAMU U TEXHUUYECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHS 3JI0POBbsI U COOJIIOJICHHUS HOPM 3KOJIOTUYECKOTO TIOBEACHUS B OKpY KaloIIel cpeje;



paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, TUIAaHUPOBATH paboTy
IpyOIbl, palUOHAIBHO paCHpelneisaTh OOA3aHHOCTH U IUIAHUPOBATh JEATENBHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJ€KBAaTHO OLIEHMBATh BKJIaJ Ka)KIOI'O M3 YYaCTHUKOB I'PYIIBI B
peleHne paccMaTpuBaeMon IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM (undpoBbie)
Ne i/ Konrpoubnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUS
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmorexa LIOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa LIOK
' © https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Alunamika https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 1 1 hgp:j;;;iiilm 17§41b72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubmuorexa [IOK

@da30BbIC IIEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
1 eKTpOCTATIRA 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUUYECKUi TOK. TOKHU B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoJsnyecTBO yacoB JJIeKTPOHHBbIE
HaumMeHoBaHue pa3ie/ioB H TeM (undpoBbie)
Ne ni/n Kontposabubie  IIpakTnHueckue
NPOrpaMMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
MaruuTtHoe nose. DJeKTpOMarHUTHAsI bubnnorexa [JOK
1.1 11 1 3
VHTyKIIUS https://m.edsoo0.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKue U 3JIEKTPOMarHUuTHEIE 9 1 bubnnorexka [JOK
' KoneGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U 3JIEKTPOMarHUTHbBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBHI cIEMATIBHON TEOPUHU 4 1 bubnnorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOM ONTUKH 6 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmunoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE SIJJPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Htoro no pazneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
Ne
w/n Tema ypoka

KoanuyecTBO 4acoB

Kontp
ara
0J1bHBI IMpakTun
HU3y4eH
Bcero e YyecKue
usl
padort padoThl

bl

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/bHbIE peCypChl

®u3nka — HayKa O IPUPOJE.

1 HayuHnbie MeTo/1bI TO3HAHUS 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Posb u MmecTo ¢puzuku B
OPMHPOBAHUU COBPEMEHHOM
2 I?a}?qﬂo};l; KapTUHBI hfnpa, B 1 bubmorexa [OK
. https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON IeATEIbHOCTH
Ioaen
MexaHndeckoe JBIKEHHE.

3 OTHOCUTETHHOCTh MEXAHHYECKOTO 1 bubnuoreka [{OK
newkenus. [lepemerenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHUE

4 PaBHOMEpHOE TpsAMONIMHEHOE 1 bu6muoreka [JOK
IBUYKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubmuoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHOe majienne. Y cKopeHue 1 bubnuotexa [JOK
CBOOOTHOTO HaJCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHneiiHoe nBUKEHUE. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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JIBM>KeHHE MaTepUuaIbHOU TOYKH
10 OKPYXKHOCTHU

https://m.edsoo.ru/ff0c3ada

[IpuHIHII OTHOCUTEIBHOCTH

bubnunoreka LIOK

Nmnynbe cunbl. 3aKOH COXpaHEHUs

8 lanunes. HHGpL{fIEUILHBIG CUCTEMBI https://m.edsoo.ru/f0c3be8
orcuera. I1epBsiit 3akoH HproToHa
Macca tena. Cuna. [IpuHuun
9 cynepno3uiuu cui. Bropoii 3akon bubnmnorexa [JOK
HeroToHa 1151 MaTepraIbHOM https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpetuii 3akoH HeroToHA 114 bu6nmoreka LIOK
MaTepHalbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTO TATOTECHHUS.
11 Cuna TSDKCCTEI. [TepBas brbmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMUYECKAsI CKOPOCTh
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuoreka [{OK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappuument
13 TpeHust. Cuiia COpOTUBIIEHUS IPU bubmuoreka [JOK
JIBW)KEHUH TEJIAa B )KUIKOCTU HUIIH https://m.edso0.ru/ff0c3f76
rase
[TocTynaTtenbHOE U BpalaTenbHOe
BIDKEHHUE a0CONIIOTHO TBEPIOTO
14 i[eﬂa. MOMEHT CHUIIBL. Hneqr())ﬂcnnbl. bubmmorexa LIOK
N https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPIOTO
Tena
Nmmynbe MaTepuanbHOM TOUKH, BuGmorexa LOK
15 CUCTEMBI MaTEpUAIbHBIX TOYEK.

https://m.edsoo.ru/ff0c43d6
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HUMITYJIbCA. PeakTuBHOE JABHKCHUC

16

PaboTa 1 MOLTHOCTb CHIIBIL.
Kunernueckas sHeprus
MaTepuaabHON ToukH. Teopema 06
U3MEHEHUU KMHETUYECKON
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHuuanbpHast SHEPTHUS.
[loTenuuanpHas 3HEprust yupyro
ne(OpPMUPOBAHHOM TPYKUHBI.
[TorennmanpHas 3HEPTUS TENA
BOJIM3U MOBEPXHOCTH 3eMIIN

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

IloTeHManbEHEBIC K
HEIOoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThl HEMOTEHITUATBHBIX CHIT C
N3MEHEHHEM MEXaHMIeCKON
SHEPTUU CUCTEMBI TeJI. 3aKOH
COXPAaHEHHUsI MEXaHUYECKOU
JHEPruu

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnemoBanue cBsi3u pabOTHI
CHUJIBI C UBSMCHCHUECM
MEXaHUYECKOM SHEepruu Tena Ha
pUMepe PaCTSKEHHUS] PE3UHOBOTO
KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. J[nHamuka. 3aKOHBI
COXpaHEHHs B MEXaHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KHHETUUECKOU

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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Teopur. BpoyHOBCKOE ABUKEHUE.

Hudpdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHI]
BelecTsa. Mozenu CTpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX TEI

23

24

Macca monekyn. KonuuectBo
BeulectBa. [locrosHnas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
IIIxana remneparyp Llenscus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeHEN KNHETUYECKOU
DHEPTUU JBHKEHHS MOJIEKYJT.
YpaBHenue Menpeneena-
Knaneipona

bubmmoteka IIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH JlambToHa. ["a30BbIC 3aKOHBI

JlaGopatopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y TapaMeTpamMH COCTOSIHUS
pa3peXeHHOTO ra3a»

I/I3OHPOHCCCH B UACAJIbHOM Ia3€ u
nx Fpa(bnqecxoe npeaACTaBJICHUC

bubnunoreka LIOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennsis sneprus
TEPMOJUHAMHYECKON CUCTEMBI U
crocoObI €€ N3MEHEHHSI.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
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KonudecTBo Temnote! u padoTa.
BuyTpeHnHss sHeprus
OJIHOATOMHOTO UJEAIbHOTO raza

31 Bune! rennonepenaun bubamorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTD
32 BellecTBa. KoanuecTBo TEMIOTHI bu6nmoreka LIOK
npH Teruionepeaaye. AauadaTHbiid https://m.edsoo.ru/ff0c5c36
npoiiecc
33 IlepBblii 3aKOH TEPMOAMHAMUKHU U bubnmnorexa [JOK
€ro MpUMEHEHHE K H30IpOoIeccamM https://m.edsoo.ru/ffOc5efc
HeobpaTumocTh poIeccoB B
34 npnpgz[e. Bropoit I;aII(lOH Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 ITpunnun pevictus u KIT/] bubmmoteka IIOK
TEIUTOBOW MallluHBI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapno u ero KIT/{
37 OKojorudeckue npooaemMbl
TEIUIOPHEPTETUKHU
O06o0marommii ypok
38 «MonI:KansIIIpHas}[,p ¢u3uka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHKH»
KonTpomnpHas padora o Teme
39 «Monilcyns{pHEs{ ¢u3uka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKH»
40 [TapooGpa3zoBaHue U KOHACHCALUS. bu6muoreka [JOK
Wcnapenue u kuneHune https://m.edsoo.ru/ff0c63b6
41 AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS but6mmoreka [IOK
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BIIXKHOCTb BO3yXa. HaceleHHbIi
nap

https://m.edsoo.ru/ff0c64d8

Teépnoe Tteno. Kpucramnmueckue u
amop(HbIe Tena. AHU30TPOIHS

42 CBOICTB KpucTamioB. JKunkue bubamorexa LIOK
https://m.edsoo.ru/ff0c65f0
Kkpuctajibl. CoBpeMEHHbIE
MaTepuabl
[aBnenue u KpUCTaIM3ALIMS.
43 Y nenbHas TGHJII?)Ta HHaBJIeII{II/Iﬂ. Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6708
CyOimMmanust
44 YpaBHeHHe TEIIOBOTO OanaHca bubamorexa [OK
https://m.edsoo.ru/ff0c6820
DnekTpuszanus Ted.
45 SHeKTEquIiKHﬁ 3apsn. [IBa Buna Bubmorexa IOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUUYECKUX 3apsI0B
[TpoBOTHUKH, THAICKTPUKH H
46 MOJIYIPOBOTHUKU. 3aKOH bubnnorexa [JOK
COXpPaHECHHS AJIEKTPHUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsana
B3aumoneiicTBue 3aps10B. 3aKoH
47 Ky.]'IOHa?ITOIIe'—IHBII\/'Ip " bubamoreta LIOK
. https://m.edsoo.ru/ffOc6ce4
IIEKTPUUYECKUH 3apsij
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHOMN cynepno3unuu bu6muoreka [JOK
JNIEKTPUYECKUX Tosel. JInHum https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
49 Pabota cuit 31eKTpoCcTaTHYECKOTO bu6muoreka [JOK

noid. [Torennman. PasHoctb

https://m.edsoo.ru/ff0c6f00
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INOTCHLIMAJIOB

50

51

[TpoBOIHUKY U JUAIEKTPUKHU B
3JIEKTPOCTATUYECKOM I10JIE.
Jusnexrpudeckas IpOHULIAEMOCTD

DnekTpoéMkocTh. KoHnencatop

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

bu6nmoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOTO KOHJICHCATOpa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"N3mepenue aIeKTpOEMKOCTHI
KOHJIeHcaTopa'

54

[IprHIMD nENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO
arapara, CTpyHHOro pHHTEpa.
DeKTpOoCcTaTUYECKas 3allHTa.
3a3eMIIeHHE AIIEKTPONpruOOpPOB

55

SHCKTpI/I‘-IeCKI/Iﬁ TOK, YCJIOBU: €TO

cymiectBoBaHus. [[0CTOSIHHBIN TOK.

Cwiia Toka. Hanpsixenne.
Comnporusnenue. 3akon Oma ist
ydJacTKa [ernu

56

[TocnenoBarensHoOE,
napajielbHOe, CMEIIIaHHOE
COCIMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHnast pabota «M3yueHue
CMEIIaHHOTO COCIUHECHHUSI
PE3UCTOPOB»

but6moreka [{OK
https://m.edsoo.ru/ff0c74f0



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

57

Pabora 1 MmomHoCTh
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenua

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

59

60

3akon Oma aJis MOJTHOM
(3aMKHYTO#) JIEKTPHUUECKOM HIEITH.
Kopotkoe 3ambikanue.
JlaGopaTtopHnas pabota
«M3mepenue DJIC uctouHrka Toka
U €r0 BHYTPEHHETO
COTMPOTUBIICHUS»

DneKTpOHHas IPOBOAUMOCTh
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
CONPOTHUBIICHUS] METAJIIOB OT
TeMIepaTyphbl.
CBepXITpoBOIMMOCTh

DNEeKTPUUECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBoaHuKH, UX
coOCTBEHHAas ¥ IpUMecHast
npoBoaAMMOCTh. CBOIMCTBa p—N-
nepexona. [lomynpoBogHUKOBEIE
npudOpbI

bubmmoteka IIOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUYECKUI TOK B pACTBOPAX U
pacIiaBax 3JIEKTPOJIUTOB.
DIIEKTPONIUTHYECKAS JUCCOLNALIHS.
DIJIEKTPOIU3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUYECKUH TOK B Ta3ax.
CamocTosATenbHbIN U
HECAMOCTOSITEIBLHBIN pa3psi.

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



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

Momuusg. Il1azma

DnekTpuueckue nprudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bu6muoreka [JOK
npuMeHeHue. [IpaBuina TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0maromuii ypok 1 bu6nmoreka LIOK
«DJIEKTPOAMHAMHUKA https://m.edsoo.ru/ff0c88be
Kontponbhas pabota no teme

66 «9nekrpocraruka. [locTosHHBIN 1 bubnmnorexa [JOK
9JIEKTPUUYECKHUIT TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cperax»

PezepBubiil ypok. KonTponbHas

67 paGOI;a o TZflle ’ 1 bubmorexa LIOK

. " https://m.edsoo.ru/ff0c8c56
DNEeKTPOIUHAMHKA

68 PesepsHblil ypok. O6o0maronuii 1 bubnnorexa [IOK

ypok 1o Temam 10 kacca https://m.edsoo.ru/ffOc8f6¢c
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(PPOBbIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnsie  IIpakTHueckue e — o0pa3oBaTe/bHbIC
padoThI padoTbl pecypcsl
ITocTossHHBIE MArHUTHI U UX
B3aUMoJieicTBUE. MarHUTHOE TI0JIE. bu6mmoreka [IOK

1 . 1
BekTop MarHUTHOM UHITYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHAYKUUH
MarnuTHOe 1oJ1e TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [JOK
B3aumo/ieiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas padora «M3ydeHue

3 MaFHETHOII?O noiﬂ I(aTy'IHKI/IyC 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM>»
JlelicTBME MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia Ammepa.

4 JlaGopatopHas pabota 1 1 bubnuoreka [IOK
«HccnenoBanne qercTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM>
JlelicTBMEe MAarHUTHOTO I10JI Ha

5 JBUXKYIIYIOCS 3apsKEHHYTO 1 bubmuoreka [JOK
yactuily. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNEeKTpOMAarHuTHAS WHYKIIHSL.

6 [ToTok BekTOpa MarHUTHOU 1

uHaykuuu. JJ1C uHAyKIUU. 3aKoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlaboparopHnas pabota
«HccnenoBanme sSIBICHUS
ANEKTPOMATHUTHON UHIYKIIUK»

NunykTuBHOCTD. SIBIIeHME
camonnaykuuu. J1C
CaMOMHIYKIUHU. DHEPIrust
MarHUTHOTO TIOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

TexHuueckue ycTpoicTBa U ux
NPUMEHEHHUE . TTIOCTOSTHHBIE MarHUTHI,
AIEKTPOMATrHUTHI,
ANEKTPOJABUIATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAA M1eYb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

Ob6o6maromuit ypok «MarautHoe
noJie. DNeKTpOMarHuTHas
WHTYKITAS»

KonTpoapHas padora o teme
«MarHuTHoe€ 1oje.
DJIEKTPOMArHUTHAST MHIYKIIHSI»

CBOOOTHBIE MEXaHHUECKUE
kosnebanus. 'apmMoHndeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KoleOaHuH.
[IpeBpatienue sHepruu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota
«MccnenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

nepuo/ia MajbIX KoleOaHui rpy3a
HA HUTU OT JUTMHBI HUTH U MaccChl
rpy3a»

14

KonebarenbHblil KOHTYP.
CB0OOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHHUS B MI€ATBHOM
Kosie0aTeIbHOM KOHTYpE. AHAIOTUS
MEK1y MEXaHHYECKHMU U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUAMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHECPIruu B HACAJIbHOM
K0JIeOATEIIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarmux
Kosie0aHusX. BeIHyX1eHHBIE
MeXaHUYeCKre KoueOaHusl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

IlepemeHHBIN TOK.

CuHycouJanbHbII NepPEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTATYIHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HANPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpanchopmarop. [IpoussozacTao,
nepegava u norpedieHue
3JIEKTPUYECKON IHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHUE MIEKTPUYECKOTO
3BOHKQ, F€HEpaTOpa MEPEMEHHOTO
TOKa, JIMHUH 3JIeKTporiepeaad

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKUE PUCKU TIPU
HPOU3BOICTBE AIEKTPOIHEPTHUH.

20 KynwsTypa ncnonp3oBanus
JJIEKTPOIHEPTUH B TOBCEAHEBHON
KU3HU
MexaHnuecKre BOJIHBI, YCIOBUS
acnpocTpanenus. [lepuo.
21 I(D:KOpPOCTLppaCHpOCTpaEICHiH u bubmmorexa LIOK
https://m.edsoo.ru/ffOcca54
JuiHa BoNHEL. [lonepeynsie
MPOJIOTBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 CBOfIC”lI")Ba u ckopocTs. [lkana Bubmiorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsutue cpencts
cBs3u. Paguonokanus
o5 Konrponbnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpamonnHEHOE pacpoOCTpaHEHHE
26 CBETa B OJHOPOJHOM Cpejie. bu6mmoreka [IOK
ToveuHslit ©ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oqf)ameﬁm cgeta. [loctpoenue Bubmiorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
N300paXeHH B IMJIOCKOM 3epKajie
28 [Ipenomnenue cBera. [lomHOE bubnmuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIN yrod MoaHOTo
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ff0cd7f6

29

30

31

JlaboparopHnas pabota «3mepenue
HIOKa3aTesl MPEJIOMIICHHS CTEKIIa»

JIunzel. [TocTpoenune n3o06pakeHMi
B inH3e. DOopMyIa TOHKOM JTMH3BI.
YBenuyeHue JTuH3bI

JlaGopaTtopHnas pabota

«HccnenoBanue CBOMCTB
M300paKeHHI B TUH3AX»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucnepcus ceeta. Cll0)KHBIN COCTaB
6enoro cBera. Llet. JJaboparopHas
pabota «HabmroieHue aucrnepcuu
cBeTa»

33

WNurepdepennus ceera. Judpaxius
cBeta. /ludpaxknuonnas pemeérka

bu6mmoreka [{OK
https://m.edsoo.ru/ffO0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

Ontuyeckue mpuOOPHI U YCTPOHCTBA
U YCJIOBHS UX 0€30IacHOro
OpUMEHEHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

36

['panuiel npuMEHUMOCTH
KJIACCUUECKOM MEXaHUKH.
IToctynatel ciennaIbHON TEOPUU
OTHOCHUTEIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTEIBHOCTE
OJIHOBPEMEHHOCTHU. 3aMeJICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHU U COKpAalllCHUC AJIMHbI

DHeprus U UMITyJIbC
pensTuBUCTCKOM yacTuiibl. CBSI3b

bubmuoreka [JOK

38
Macchl C SHEPTUCH U UMITYIILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
K o O .
3 Ocriom cnewmmol reopin BuGmrorera LIOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH»
40 ®otonbl. Dopmyna [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMIYJbC GOTOHA https://m.edsoo.ru/ffOcfel6
O
p | e
' T https://m.edsoo.ru/ffOcffc4
CrojieToBa
3 Y
o | bty
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroddpdexra
13| Tebonems, Remurmosnon oo BrGmmorera LIOK
AieBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTaa u
MPaKTUYECKOE MPUMEHEHUE!
44
dboToreMeHT, GOTOAATUHK,
coNHe4Has OaTapesi, CBETO IO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bu6mmoreka [JOK
KBAaHTOBOM ONTHUKU» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTIBITE BuGmorexa LIOK
46 Peszepdopna o paccesauro a-

yactull. [Imanerapnast Mmojensr aToma

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynartser bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

Wznyyenue u noriomienne GOTOHOB
IIPU IIEPEXO0/e aTOMa C OJJHOrO
YPOBHsI 3HEPIUHU Ha Apyrou. Buasl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

BosHoBbIe cBoiicTBa yacTHll. BosHbl
ne bpoiura. Kopryckynsipao-
BOJTHOBOM Jyann3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4eHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEJIENIEHUIO COCTaBa
PaanoOaKTUBHOTO U3TyYEHUS

CgoiicTa anb(a-, 6era-, ramma-
u3ny4yeHus. BiusHue
PalMOaKTUBHOCTHU Ha KHUBbIE
OpTaHU3MBI

OTKpeITHE IPOTOHA U HEUTPOHA.
W3otomnel. Anba-pacna.
ONEKTPOHHBIN U MO3UTPOHHBIN
Oeta-pacrnaj. ['aMmma-u3nyueHue

OHeprus CBs3U HYKJIOHOB B SIIpE.
SInepusie peakuuu. S nepHbii
peakrtop. [IpoGiemMbl, nepceKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI A1EPHOMI
JHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpPHITHE
no3uTpoHa. MeToap! HaOMoIeHUS U

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

PErUCTpALIMH DJIEMEHTAPHBIX
yactull. Kpyriblid cton
«DyHnaMeHTaTbHbIE
B3auMoercTBUA. EMUHCTBO
(U3UYECKON KapTHHBI MUPa»

Bup 3Bé3nHoro He6a. Co3sesmus,
SPKUE 3BE3/BI, ITIAHETHI, KX
BUaMMoOe ABrKeHne. CoaHeyHas
cucreMa

56

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sneprun CoiHua u 3B€371

57

3BE3b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHON
MOCJIEA0BATENbHOCTH. BHyTpeHHEE
ctpoenue 38&3/1. COBpeMEHHbBIE
MIPEACTABJICHUS O MPOUCXOKIACHUU U
sposronun CoJIHIIa U 3BE3]

58

Muneunsii [IyTe — Hama
lNanmakTuka. [lonoxxenue n
neuxenne ComHia B [anaktuke.
I"amakTukn. YE€pHbIE BIPHI B AIpax
raJJakKTUK

59

Bcenennas. Pazberanue raiakTHk.
Teopus bonbmoro B3peIBa.
PennkroBoe n3nydyeHue.
Meraranaktuka

60

Hepemennsie mpobaemMbl
ACTPOHOMHUH

61

KonTponpHas padora «I1eMeHTHI




ACTPOHOMHH U acTPOHUZUKI»

62

O6o06maromuii ypok. Ponb pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJOTHYECKOM, COITUATBHON 1
ITHYECKOH cdepax NesaTeTbHOCTH
YyeaoBeKa

63

64

65

66

67

O6o6maromuit ypok. Pois u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(U3UYECKON TEOpUU B
(hOpMUPOBAHUHU TIPEIICTABICHHUH O
¢buznyecKkoil KapTuHe MUpa

Ob6o6maromuit ypok. Mecto
¢u3nueckoil KapTUHBI MHUpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHBII ypok. MarHuTHoOe 1ose.
ONeKTpOMarHuTHasE NHIYKIMS

PesepsHblit ypok. Ontuka. OCHOBBI
CIEUAJIbHON TEOpUH
OTHOCHUTEIIBHOCTH

68

Pesepnbiit ypok. KBantoBas ¢usuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopu3uKu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIEYEHME OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» ®usuka, 10 knacce/ Msxkurues I'.5., Byxosues b.b., Corckuit H.H. mox penakiueit

ITapdentbeBoii H.A., AkimonepHoe obmiectBo «M3aatenberBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI JJI5S1 YYUTEJIS
O®usuka. [Toypounoe manuposanue. 10-11 knaccel. bazoBsiii u npodunbHblil ypoBHU [10
MskumeBy. @uzuka : 10—11 k1. : moypod. IuiaHupoBaHUe: TOCOOUe s yuuTeneit

o6rreoopasosar. opranmuzanuii/ B. @. Illunos—M. : IIpocsenienue, 2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka [{OK
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