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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpPOBHS Ha YpOBHE CpeAHEro oOiiero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHSI OCHOBHOM
oOpazoBaTenbHOM nporpammel, npenctaBieHHbx B PI'OC COO, a Takxe ¢ yd€ToM peaepaibHO i
paboueil mporpaMMbl BOCIUTAaHUS M KOHUENUUU MTPenojaBanus yueoHoro npeamera «Pusnka» B
oOpa3oBaTeibHBIX oOpranuzauusix Poccuiickoit @expepauuu, peamu3yOIUX OCHOBHbBIE
o0pa3oBaTeIbHbIE IPOTPAMMBI.

Copepsxanue mporpaMMmbl 1o (pU3MKE HAIpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAyYHOU
KapTuHbl Mupa oOyyvaroniuxcst 10—11 knaccoB npu oOydyeHun ux ¢pu3rke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JIEATEIbHOCTHOrO moaxoxa. IIporpamma 1o (Qu3MKe COOTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHUPyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METaNpeIMETHBIM
pe3ynbrataM OOyYeHHMs, a TakXK€ YUYHMTHIBAET HEOOXOJIMMOCTh pealM3alud MEXIPEAMETHBIX
CBs3ell (M3MKM C €CTECTBEHHO-HAyYHbIMU YYEOHBIMU MpeamMeTamMu. B Heil omnpenenstorcs
OCHOBHBIE 1IeJIM U3Y4YeHHs] (PU3UKU HA YPOBHE CPEJHEro OO0IIero oOpa3oBaHUs, MJIAHUPYEMbIE
PE3yNbTAaThl OCBOCHUS Kypca (GU3HUKU: JIMYHOCTHBIE, METaIllpeIMETHbIE, TPEIMETHBIE (Ha 6a30BOM
YpPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IJJAHUPYEMBIE PE3yJbTaThl OCBOCHHUS Kypca (pu3uku Ha 06a30BOM YpOBHE, B TOM YHUCIE
IpeIMETHBIE Pe3yJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamMera «duzuka» mo rogam oOydeHusl.

®du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHaX MPUPOIbI, BHICTyMas B KayeCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUU 00 OKPY’KaIOIIEM MUDE.
HIkoapHBIN Kypc QU3UKHM — CHCTEMOOOpPAa3yIOIIMA [Jii €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOIBKY (PU3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SABJICHHM, H3y4aeMbIX
XUMUeH, Oouonoruelt, gusnueckoil reorpadueri m acrpoHomueit. Vcmonp3oBaHHEe W aKTUBHOE
npuUMeHEeHNE PU3NYECKUX 3HAHUH OMpeeNIeT XapaKkTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA
B cdepe DPHEpreTuKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IMOJYYEHHUS HOBBIX MaTE€pUAIOB C
3aJIaHHBIMU CBOMCTBaMU U pyrux. M3yueHnue Gu3uKu BHOCUT OCHOBHOM BKJIa/ B GOPMUPOBAHHE
€CTECTBEHHO-Hay4YHON KapTHHbI MHpa oOydaroumuxcs, B (opMHpOoBaHME YMEHHH NPUMEHSThH
HAyYHBIA METO]] IO3HAHUS [IPH BBHIIIOJIHEHUH UMHU YYEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3MKu ISl ypOBHS CpeIHEro o0IIero oOpa3oBaHUs MOJOXKEH DS HIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MIPUHLHUIIBI €70 IIOCTPOCHHS.

Hoesa yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH 3aBEPIUEHHBIM, OH
COJEPKUT MaTepuai U3 BCEX Pa3lenoB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOM (hU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM C HEWl MaTepuasl Kypca (U3UKH OOBEAMHEH BOKPYT
busndecknx Teopuwil. Bemymum B Kypce sBisieTcss (OpPMHpPOBAaHWE TMPEACTABICHHA O
CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanusanus NpeAnosjaraeT HCIOIb30BaHUE T'yMaHUTaApHOIO
NOoTeHIHaNIa (PU3UUYECKON HayKH, OCMBICIEHUE CBSA3HM Pa3BUTHUS (PU3HKHU C pa3BUTUEM OOLIECTBA, a
TaK)X€ ¢ MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U IKOJIOTMYECKUMU MPOOIEMaAMHU.

Hoesa npuknaonou nanpasnennocmu. Kypce (usmky mpeamnonaraer 3HAKOMCTBO C IIHPOKUM
KPYTrOM TEXHMYECKHX U TEXHOJOTMYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUIl U 3aKOHOB.



Hoes skonoeuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JEMEHTOB  COJIEpP)KaHUS,
MOCBAIMIEHHBIX AKOJOTHMUYECKUM MpodJieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CYXICHUs MPoOJIeM pallMOHAILHOTO MPUPOOTIOIb30BAHUS U
HKOJIOTMYECKOM 0€30MMacHOCTH.

Crep KHEBBIMU dJIEMEHTaMU Kypca GU3UKHA Ha YPOBHE CPETHETO 0011IeT0 00pa30BaHUs SABIISIIOTCS
¢dbuznyeckue teopuu (GopMUpPOBAHUE MPEJCTABICHUN O CTPYKTYype MOCTPOEHUs (HU3NUECKOi
TEOpUH, POJu (PyHIaMEHTATBHBIX 3aKOHOB W MPHUHIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O
MpUpPoJIe, TPaHUIAX MPUMEHUMOCTH TEOPHUM, JUIsl ONMUCAHUS €CTECTBEHHO-HAYUYHBIX SIBIICHUM U
MIPOIIECCOB).

CHUCTEeMHO-IESITEILHOCTHBIN TMOAX0J B Kypce (PU3MKU peau3yeTcsl MPexIe BCEro 3a CUET
OpraHu3aIy SKCIEPUMEHTAIBHON JeaTebHOCTU oOy4vatonuxcs. Jyis 6a30Boro ypoBHs Kypca
(U3UKH — 9TO HMCIOJIb30BAHHE CHUCTEMBI (DPOHTATBLHBIX KPATKOBPEMEHHBIX JKCIICPUMEHTOB U
1a00paTOpHBIX PabOT, KOTOphIe B Tporpamme Mo (u3uke OObEIMHEHBI B OOIIMM CIHCOK
YUYCHUYECKUX MPaKTUUECKUX paldoT. BrijeneHue B yka3aHHOM MEpedHe J1abopaToOpHBIX padoT,
MPOBOJIUMBIX IS KOHTPOJS M OILICHKH, OCYIIECTBISCTCS Y4YaCTHUKaAMU O0Opa30BaTEIbHOIO
mpoliecca UCXO/Is U3 0COOEHHOCTEH TIJIAaHUPOBAHKS M OCHaIleHUs kKabuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTCs OBJaJeHUE OOYYAIOIUMUCA YMEHUSMU TPOBOJUTH KOCBEHHBIC H3MEpPEHMS,
UCCJICJIOBAHUS 3aBUCHUMOCTEH (U3MYECKUX BEJIWYWH W TIOCTAHOBKY ONBITOB IO MPOBEPKE
PEIJIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yAeNseTcs PElICHUI0 Pacu€THBIX M KauyeCTBEHHBIX 3anay. [Ipu aTtom mns
pacu€THBIX 3a/lady MPUOPUTETOM SIBISIOTCS 3a7aud C SIBHO 33JaHHON (DM3HUECKOW MOJIEINbIO,
MO3BOJIAIONINE PUMEHATh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjielia Kypca,
TaK U WHTETpUpYsS 3HAHUS M3 Pa3HBIX pa3feioB. [l KayecTBEHHBIX 3ajlad MPUOPUTETOM
ABIIAIOTCS 3aJaHusl Ha OOBIACHEHHE TMPOTEKaHUs (U3UYECKUX SIBICHUM M MPOIIECCOB B
OKpY’Karolel >KU3HH, TpeOyromue BbIOOpa (HU3WYECKOW MOJICITH IJIS CUTyalldd IPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu ®I'OC COO k MarepuanbHO-TEXHUYECKOMY OOECIEYEHHUIO
y4eOHOro mporecca 0a30BbIi YPOBEHb Kypca (DM3UKHU Ha YPOBHE CpeHEro oOIero oopa3oBaHus
JOJKEH W3y4aTbCsi B YCIOBHSX TNPEIMETHOTO KaOWHeTa (U3HKKM WM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAy4YHOro Hukia. B kabuHere Qu3uku
JOJKHO OBITh HE0OXoaMMoe J1abopaTopHoe O0OpYIOBAaHWE MJisi BBHIMOJHEHUS YKAa3aHHBIX B
mporpamMme 1mo GU3NKe yUeHUIECKUX MPAKTUIECKUX paboT M IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHcTpanmonHoe o6opyaoBanue GopMUPYyeTCS B COOTBETCTBUM C MPUHITUTIOM MUHUMATHHOU
JIOCTaTOYHOCTH H O00ECTeUrnBaeT TOCTAHOBKY TIEPEUUCICHHBIX B TMporpamMme 1o (Qu3nke
KJIFOUEBBIX JIEMOHCTPALIUM [ UCCIIEIOBAHUS U3YYAEMBbIX SIBIICHUM U MPOLECCOB, SMIUPUUECKUX
1 (yHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHECHHUI.

JlabopaTtopHOe 000pymOBaHME ISl YYCHUYECKUX MPAKTHUECKUX padboT (hopMupyeTcs B BHIE
TEMATHYECKUX KOMIUIEKTOB U oOecrnedyrBaeTcss B pacu€re OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcsa. TeMaTuuyeckue KOMIUIEKThl J1abOpaTOpHOro OOOpPYJOBAaHUS JOJDKHBI OBIThH
MOCTPOCHBI Ha KOMILJIEKCHOM HKCITIOJIB30BAHUH AHAJOTOBBIX W ITU(GPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CUCTEM B BUE MU(PPOBHIX TAOOPATOPHIA.

OCHOBHBIMH 1IEJISIMU U3YUYeHUs HU3UKH B 00111eM 00pa30BaHUU SIBIISIFOTCS:



e (QopMHpOBaHHE MHTEPECA U CTPEMJICHHS OOYYAIOUIMXCS K HAayYHOMY H3YUYEHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

e pa3BUTHE TMPEJCTABICHUM O HAYYHOM  METOJIe TO3HAaHUS U  (POPMHUPOBAHUE
HCCIIEIOBATEIHLCKOTO OTHOILIECHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (popMupOBaHHME HAay4YHOIO MHUPOBO33PEHUS KaK pe3yJbTaTa HM3yYEHUS OCHOB CTPOCHHS
Matepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3HUKH;

e (QopMHUpOBaHHE YMEHHH OOBSCHSATH SIBICHHUS C HCIOJIb30BaHMEM (PU3UUECKUX 3HAHUU U
Hay4YHBIX JJOKA3aTEIbCTB;

e (QopMHUpOBaHUE MPEACTABICHUNA O POJIU (HU3UKU IS Pa3BUTUS JIPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTH.

JlocTrkeHue 3Tux 1esieid o0ecneynBaeTcsl peIeHUEeM CIEeIYIOUUX 3a/1ay B MPOIECCe N3YUEHUS
Kypca (U3MKHU Ha YPOBHE CPETHEro 00111ero o0pa3oBaHus:

e MpuoOpeTeHNEe CHUCTEMBbl 3HAHUU 00 OOUMX (PUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOUAsi MEXAHUKY, MOJICKYJISIPHYIO (PU3HKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPODU3UKH;

e (opMHpOBaHHE YMEHUU MPUMEHSTH TEOPETUUYCCKHUE 3HAHMS ISl OOBACHEHUS (PU3NUECKUX
SIBJICHUH B TIPUPOJIC U IS MPUHSITHUS MIPAKTHUECCKUX PEIICHUI B TTOBCEIHEBHOM )XKU3HH;

e OCBOCHHME CMOCOOOB pEIHICHHUS PA3IMYHBIX 33/1a4 C SIBHO 3aJaHHOU (DU3UYECKOM MOJEIbIO,
3a/lay, MOJIPa3yMEBAIOIIMX CAMOCTOSITENIbHOE CO3/laHue (PU3NYECKOM MOJENH, aJeKBaTHOM
YCJIOBUSIM 33]1a4H;

e TMOHUMaHWE (U3MUECKHMX OCHOB W TIPHUHIIMIIOB JEHCTBUS TEXHMUYECKHX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSIHUS Ha OKPY>KAIOIIYIO CPENy;

e OBJQJICHHE METOJaMU CaMOCTOSITEIbHOTO TIUIAHUPOBAHUS W TMPOBEJEHUs (pu3myeckux
HKCIIEPUMEHTOB, aHalIM3a W HWHTEpHpeTanud HHPOpPMALMU, OMNPENEICHUS JOCTOBEPHOCTH
MOJIYYEHHOT'0 Pe3yibTaTa;

e CO3JAHHME YCIOBUW [JI Pa3BUTHUS YMEHUH NPOEKTHO-UCCIEAOBATEIBCKONW, TBOPUYECKON
JESITEIBHOCTH.

Ha uzyuenune ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHus OTBOIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 knacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemsiii B mporpaMMe 1Mo (QuU3MKe MepedyeHb JaOOPATOPHBIX M MPAKTUYECKHX PadOT
ABIIAETCS PEKOMEHJOBAHHBIM, YUYHUTENb JeliaeT BbIOOp MpOBEACHHs JTabOpaTOpHBIX pabdoOT u
OTIBITOB C YYETOM MHIUBUIYAIBHBIX OCOOCHHOCTEH 00yUYaronuXcsl.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NO3HAHUSA

dusuka — Hayka o npupone. Hayyneie MeTonbl ITO3HAHUs OKpyXkKaroumero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIEPUMEHT B (PU3HUKE.

MonenupoBanue puznyeckux siBjaeHUi u nmporeccos. Hayunsie runore3bl. u3nueckue 3aKOHbI
U Teopuu. ['paHuIbl NIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHLIMI COOTBETCTBUS.

Pounb 1 MecTo puzuku B GopMUpOBaHUH COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B MPAKTUYECKOU
NesITeJILHOCTH JIIOJICH.

Jlemoncmpayuu

AHanoroBsle 1 LII/I(i)pOBBIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMITBROTCPHBIC JATUNUKH.

Paszpnes 2. MexaHuka

Tema 1. Kunemamuxa

Mexanuyeckoe ABHKeHUE. OTHOCUTEIBLHOCTh MEXAaHMYECKOro JBHkKeHUs. CucremMa oTcuéTa.
Tpaekropus.

Ilepemenienne, CKOpOCTh (CpenHsii CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTepUaJbHOM TOUKH, UX MPOEKIMHA HA OCU CUCTEMbl KoopAuHaT. ClOKEHUE MEepPEMEIICHUN U
CJI0’KEHHE CKOPOCTEI.

PaBHOMepHOE W pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BIKeHUE. ['paduku 3aBHCHUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, MyTH U MEPEMEIIECHUSI MATEPUAIBHON TOYKH OT BPEMEHH.

CBobonHoe nazieHue. Y CKopeHrue CBOOOTHOTO MaeHUs.

KpuBonuHeitHoe nBHKEeHUE. J[BHKEHUE MaTEpUATIbHON TOUKH 110 OKPY>KHOCTH € TIOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBhIO. YTJIOBasi CKOPOCTh, JUHEHHAsl CKOpocTh. Ilepron m dacrora oOpalieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuyeckne ycTpoilcTBa M MPAKTHUYECKOE NMPUMEHEHHE: CHUIAOMETp, IBH)KEHHE CHapsIOB,
LETHbIE U PEMEHHBIE MEPEIAUN.

Jlemoncmpayuu

Moenb cuCTEMBI OTCUETA, HIUTIOCTPAITHS KHHEMATHICCKIX XapaKTEPUCTHUK JIBHIKSHUS.
[TpeoOpaszoBaHue ABMKEHUH C HCIIOIB30BAHUEM MPOCTHIX MEXaHNU3MOB.

[Tagenne Tel B BO3yXe U B pa3pekeHHOM IPOCTPAHCTRBE.

HaGmroienue nBmKeHUs Teia, OpOMISHHOTO O] YTIIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenune yckopeHrss CBOOOTHOTO MaCHUS.

HanpapneHue CKOpOCTH TIPH JIBUKCHHUH 110 OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, iabopamoprsie pabomol

W3yveHrne HepaBHOMEPHOTO ABMXKCHHUS C TIEJIBIO ONPE/ICIICHISI MTHOBEHHOW CKOPOCTH.
HccrienoBanne COOTHONICHUS MEXKIY IMyTSIMH, NMPONHICHHBIMH TEJIOM 3a IOCJICI0BATEIIbHBIC

paBHBIE NPOMEKYTKM BPEMEHH NPU PABHOYCKOPEHHOM [IBUKEHUU C HAYAIBHOM CKOPOCTHIO,
PaBHOU HYIIIO.

N3yueHue NBUKEHUS IIAPUKA B BA3KOM KUJIKOCTH.
Nzydenune nBuxeHus Teaa, OpOIIeHHOTO TOPU3OHTAIIBHO.



Tema 2. /lunamuka

ITIpunmun orHocurenbHOCcTU ['anmuies. llepBeiii 3akoH HperoroHa. MHepruanbHbIE CUCTEMBI
OTCYETa.

Macca tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoii 3akon HetoToHa 171 MatepuanbHOU
TOYKM. Tperui 3akoH HbI0TOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHusa. Cuina tsokectu. [lepBast kocMudeckasi CKOpOCTb.

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

Tpenue. Buasl TpeHusi (mokosi, ckoyibxxkeHus, kaueHus). Cuna tpenusa. Cyxoe Tpenue. Cuna
TPEHUS CKOJBXEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia CONpOTUBICHUS MPU
JBH>KEHUHU TEJIa B AKUJKOCTHU WUJIU Tase.

[locTynarenapHOE U BpalaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpauieHus. [lmeuo cuibl. YciioBHUs paBHOBECHsI TBEPAOTO
Tena.

TexHuueckue YCTpPOWCTBA M NPAKTUYECKOE TMPUMEHEHME: TOAUIMIIHUKYN, JIBUKECHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBiIeHUE UHEPLIVH.

CpaBHEHUE Macc B3aUMOJAECHCTBYOIINX TEJ.

Bropoii 3akon HeroToHa.

Nsmepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM noABEME U TTaJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yuenne nBmxeHus OpycKa 1o HaKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM o0paslie,
oT ux nedopMarmm.

HccnenoBanue ycioBUM paBHOBECHS TBEPAOTO TeJa, UMEIOIIEr0 OCh BPAILICHUS.

Tema 3. 3aKoHbL COXpPAHEHUA 6 MEXAHUKE

NMnynbe MaTepHalibHOM TOYKM (Tesla), CUCTEMbl MaTE€pHalbHbIX TOYeK. MMIynbC cuiibl U
M3MEHEHHE UMITyJIbca Tella. 3aKOH COXPaHEHUs UMITyJibca. PEaKTUBHOE JBUKEHHUE.

Pabota cuibl. MOILIHOCTD CUJIBI.

Kunernueckas sHeprust MaTepraibHoil TOuku. Teopema 00 H3MEHEHUN KUHETHYECKON YHEPTUH.

[Totennmanpaast sHeprus. [loTeHIManpHas SHEPrus ymnpyro neGopMUPOBAHHOW MPYKUHBI.
[ToTenmnmanbHast HEPTHUS Tesa BOTU3H MOBEPXHOCTH 3EMIIH.

[loTeHunanbHple W HEMOTEHIMANbHbIE CHIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHJI C
W3MEHEHNEM MEXaHUYECKOU S3HEPTUHU CUCTEMBI TEIl. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA M MPAKTAYECKOE IPUMEHEHHE: BOJOMET, KOIEp, NPYKUHHBIN
MHACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu



3aKOH COXpPAHEHUS UMITYJIbCA.

PeakTuBHOE OBMXKECHUE.

[lepexo MOTEHIIMATIBHON YHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCOMOTHO HEYNIPYTOro yapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX MAsSTHUKOB.

UccnenoBanue cBA3u pabOTHI CHIBI C U3BMEHEHUEM MEXaHWYECKOW PHEPruM Teja Ha MpUMEpe
pacTsHKEHUsI pE3UHOBOTO JKI'YTa.

Paspnen 3. MousiekyisipHasi pUM3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETHUECKONW TEOPUU M HUX OIBITHOE OOOCHOBAaHHE.
BbpoyHnogsckoe nemxenue. Juddysus. Xapakrep ABUKEHUS U B3aUMOJICHUCTBUS YaCTHUIl BEIIECTRA.
Mogenu cTpoeHus Ta30B, XXUJAKOCTEN U TBEPBIX Te U 00bSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojienieil. Macca u pazmepsl Moliekyi. KonnuectBo BemectBa. [loctositnHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usamepenue. [lkana temneparyp Llenscus.

Mogens wupaeanbHoro raza. (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KMHETUUECKOW TEOpUH
ujealbHOTO Ta3a. AOCOJIOTHAs TeMmIepaTypa Kak Mepa CpeIHEeW KHHETHYECKOW DHEpruut
TEIJIOBOTO JIBMKeHUs yacTull raza. [llkana remneparyp KenbBuna. ['a3oBbie 3aKOHBI. Y paBHEHUE
MenpaeneeBa—Kinaneiipona. 3akon [lanerona. M3omnponeccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe MpencTaBleHue H30MPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

Texnuueckue ycTporuCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BELIECTBA, (poTorpaduu MOJIEKyJ OPraHuYECKUX
COEeIMHEHUMH.

OmnbiTel 10 MU PY3UHN )KUIKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKCHHUS.

Mopnens onbita HTepHa.

OnBbIThL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUS.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS ra3a HA CTEHKH COCYAa.

OMnbIThL, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€aTIbHOTO ra3a, U30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

Omnpenenenue mMacchl BO3/lyXxa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEPEHUIl 00bEMa KOMHATHI,
JABJICHUS M TEMIIEPATYPBI BO31yXa B HEU.

HccnenoBanne 3aBUCUMOCTH MEXAY TapaMeTPaMU COCTOSIHUSA PAa3pEKEHHOr0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmoannamuueckas cuctema. BHyTpeHHs S SHEPTHsI TEPMOAUHAMHUYECKON CUCTEMBI U CITIOCOOBI
e€ n3MeHeHus. KoaudyecTBo TemioThl U padbota. BHYTpeHHs s SHEPrusi 0OJJHOATOMHOTO H1€aIbHOTO
raza. Bwuasl Temionepenadyn: TEIIONPOBOAHOCTb, KOHBEKIMUS, HW3Iy4YEeHUE. Y JIeNIbHAs
TEIUIOEMKOCTh BellecTBa. KOIMYecTBO TENMIOTHI IPH TEILIONEpEIaye.

[lonsitue 06 agumabatHOM mporecce. [lepBbiit 3akoH TepmoanHamuku. [IpumMeHenne nepBoro
3aKOHA TEPMOJAMHAMUKH K u3omnpoiieccaM. [ papuyeckas uatepnperaus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTtuMoCTh Mpo1ieccoB B IPUPOJIE.



TennoBeie mamuHbl. [IpuHIMOBL OEWCTBUS TEIJIOBBIX MaliuH. [IpeoOpa3oBanus sHepruu B
TeroBbIX MammnHax. Kosddunuent noneznoro neictsust tenaoBoit mamuuel. [{ukn KapHo u ero
KOA()PUIIUEHT MOJE3HOTO AEHCTBUSI. DKOJIOTHYECKUE MPOOIEMbI TETIIOIHEPTE€TUKH.

TexHuuecKkne yCTpOWCTBA U MPAKTHYECKOE MPUMEHEHHWE: JBUTATENIb BHYTPEHHETO CTOpPaHMS,
OBITOBOM XOJIOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYyTpeHHEH HPHEPTUM Teja IMPU COBEPIICHUU PabOTHI: BBUIET MPOOKU M3 OYTHUIKU
Moj JEMCTBMEM CXKAaTOro BO3AyXa, HarpeBaHue s(dupa B JIATYHHOU TpyOKe MyTEM TpEHUs
(BUICOIEMOHCTpALIHS ).

N3meneHue BHyTpeHHEN SHEPTHUH (TeMIIepaTyphbl) Tea IpH TeIuioneperaye.

OmnbIT 0 aabaTHOMY PACHIUPEHUIO BO3TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsi BHYyTPEHHETO CTOPAHUSs, PEAaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u kumneHue. AOCONIOTHAsS W OTHOCHTENIbHAs
BJIQXKHOCTh BO3Ayxa. HacwlmeHHbl map. YaenbHas TemioTa napooOpa3oBaHUs. 3aBUCUMOCTD
TeMIEpaTypbl KUTIEHUS OT IaBJICHUSI.

Teépnoe Tenmo. Kpucramnmuueckue u amopdHbie Tena. AHU3OTPOMHUS CBOMCTB KPHCTAJJIOB.
Kunkue xpucrtamwisl. CoBpeMeHHble Marepuaibl. [lnaBneHne m Kpucramumzauus. Y JIeJbHas
teruiora riaBiaeHus. Cyonumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KJIOPUMETP, TEXHOJIOTUH MOJTYyUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOT U U.

Ilemoncmpayuu

CBoiicTBa HAaCBIIIEHHBIX MaPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

Ha6nronenune HarpeBaHus U MaBiIeHUs] KPUCTANIMYECKOTO BEIIECTBA.

JIeMOHCTpanus KpUCTAJLIOB.

Yyenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKa

Tema 1. dnekmpocmamuka

OnexTpu3alus Tell. DIeKTpudecKuid 3apsa. JIBa Buma 3JIeKTpuUYecKux 3apsaaoB. [IpoBoaHMKH,
JTUADJICKTPUKH U MOJYTIPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

BzaumonerictBue 3apsanoB. 3akoH Kynona. TodeuHbI 3IE€KTPUUECKUHN 3apsifl. DICKTPUUECKOE
nojie. Hanpsik€HHOCTH 3JIEKTPUUYECKOro 1oJid. [IpuHIun Cynepno3uiuu 3JIeKTPUIECCKUX MOJIEH.
JIvHMY HaNPS>KEHHOCTHU JIEKTPUYECKOTO TOJIS.

Paborta cun snekTpoctatuyeckoro nojs. Ilorennuman. Paznocts moreHuuanon. [IpoBogHuku u
TUADJIEKTPUKH B DJIEKTPOCTATUYECKOM I0JIe. JnaneKkTprudyeckasi IpOHUIIAeMOCTb.



OnekTpoéMKocTh. KoHIeHcatop. OJEKTPOEMKOCTh IIOCKOTO KOHJEHCATopa. JHEPTUs
3apsIKEHHOTO KOHJIEHCATOPa.

TexHuueckne yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: DIJIEKTPOCKOM, SIEKTPOMETD,
ANIEKTPOCTATUUECKAs 3alluTa, 3a3€MJICHHE AJIEKTPONpUOOpPOB, KOHJACHCATOP, KOMUPOBAIbHBIM
arrapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

BzaumonericTBre Ha3JIEKTPU30BAaHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3APSIKEHHBIX TEJL.

[TpoBOHMKH B AIEKTPOCTATUYECKOM ITOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMANEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBHUCUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAU IUIACTUH, PACCTOSIHUS
MEXI1Y HUIMHU U TUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 31eKkTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUUYECKUM TOK. YCJIOBHUS CYILIECTBOBAHUA dJIEKTpUUYECKOro Toka. Mctounuku toka. Cuna
ToKa. [IoCTOSAHHBIN TOK.

Hanpsxenne. 3akon OMa 17151 y4acTKa LIETH.

DNEeKTpUUECKOE CONPOTHUBJIEHUE. YIEJIbHOE CONPOTUBIIEHHE BemlecTBa. [locnmenoBarenbHoe,
napajuieJIbHOe, CMEIIAHHOE COEIMHEHUE ITPOBOIHUKOB.

Pabota snextpuyeckoro Toka. 3akoH Jxoynsa—Jlennia. MOITHOCTh 2JIEKTPUIECKOTO TOKA.

DNEeKTpOABWKYIIAsA CHJIa U BHYTPEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKAa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 3sekTpruecko 1enu. KopoTkoe 3aMblkaHue.

DNEKTPOHHASI TPOBOJAUMOCTD TBEPIBIX METAIJIOB. 3aBUCUMOCTh COIMPOTUBJIECHUS METAIJIOB OT
Temrneparypbl. CBEpXIPOBOANMOCTb.

DneKTpuUecKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U TPUMECHAs! IPOBOJUMOCTD MOIYNPOBOJHUKOB. CBOMCTBA P—
n-nepexona. [ToxynpoBoIHUKOBBIE PUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciuiaBax »JJIEKTPOJIUTOB. IJIEKTPOIUTHYECKAS
JMCCOIMAIUSL. DIESKTPOJIH3.

ONeKTpuueckuii ToK B razax. CaMOCTOSTENbHBIM W HECAMOCTOSTEIbHBIA pa3psa. MomaHus.
[1na3ma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIEPMETP, BOJBTMETP, PEOCTarT,
WCTOYHUKH TOKA, ODJICKTPOHATPEBATEIbHBIE TPUOOPHI, DSIEKTPOOCBETUTEIBHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBJICHUS, BaKyyMHBI  JAMON, TEPMUCTOPI U  (OTOPE3UCTOPHI,
MOJTYIPOBOAHUKOBBIN TUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HAIPSIKEHHUS.

3aBUCUMOCTh  CONPOTUBICHUS UWIMHAPUYECKUX MNPOBOJHUKOB OT JUIMHBI, IUIOUIAAU
MOIIEPEYHOr0 CEYEHUS U MaTepuana.



CMelaHHOe COeIMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHHe JIEKTPOABIKYLIEH Cuibl. KOpPOTKOE 3amMbIKaHHE TIalbBaHHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBHCHMOCTb CONPOTUBIIEHUSI METAIIIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoli paspsia ¥ MPOBOJAUMOCTD BO3AyXa.

OnHOCTOPOHHSSI NPOBOJAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne cMemaHHOro COEIUHEHNS PE3UCTOPOB.

N3Mmepenue 31eKTpoABUKYLIEH CUIIbI ICTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmtonenue anexrponusa.

MesxnpeaMeTHbIe CBA3U

N3yuyenne kypca ¢uszuku 6azoBoro ypoBHs B 10 Kiacce ocyliecTBISETCS € y4ETOM
coJlepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3eM C KypcamMu MaTeMaTHUKHU, OWOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemuvie nonamusi, CBSI3aHHBIE C U3yUYEHUEM METOJIOB HAyUYHOT'O MO3HAHMSL: SIBJICHUE,
Hay4yHbIN (akT, runoresa, pusnyeckas BEJIMYMHA, 3aKOH, TEOPHs, HAOIIOACHUE, IKCIIEPUMEHT,
MOJZEIIMPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl ypaBHEHUH, JIMHEHHas QyHKUMA, napabosa, runepboia, ux
rpaUKu U CBOMCTBA, TPUTOHOMETpUYECKUE (YHKIUH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M MX IPOCKIMM HA OCH KOOPAMHAT,
CJIO’)KEHHE BEKTOPOB.

Buonoeusa: mexaHndyeckoe ABM)KEHUE B )KUBOH Npupoae, AU Qy3usi, 0cMoc, TEIII000MEH )KHUBbBIX
OpraHu3MOB (BHJbI TEIUIONIEPEAAYH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHHS B JKHBOU
IIPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEN, XUAKOCTEH M Ta30B, DJIEKTPUYECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTHYECKAs JUCCOLMALINS, TAIbBAHUKA.

I'eoepagpusa: BIa)XKHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpazoBaHUE ABMXKEHUH C MCIOJIB30BAHUEM MEXaHM3MOB, YYET TPEHHUS B
TEXHUKE, MOAIIWITHUKY, WCIOJIb30BAHUE 3aKOHA COXPAHEHHsS HMMIyJIbca B TEXHHUKE (pakera,
BOJOMET M Jpyrue), JBUTATeb BHYTPEHHETO CropaHus, IMapoBas TypOuHa, OBITOBOM
XOJIOJUJIBHUK, KOHAULIMOHEDP, TEXHOJIOTUH MOJIYYEHHUs] COBPEMEHHBIX MaT€pHUAJIOB, B TOM YUCJIE
HAaHOMAaTEpUaJIOB, W  HAHOTEXHOJOIWHU,  DJIEKTPOCTaTUYeCKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NIPHUHTEp, 3JIEKTPOHArpeBaTelIbHbIE IPHOODPSI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAaHUKA.

11 KVIACC

Pa3nen 4. DinekTpoanHaMHUKAa
Tema 3. Macnummnoe none. INeKMpPOMAZHUMHAA UHOYKYUA



[ToctossHHBIE MarHUTHI. B3anmMoAeNCTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mone. BekTtop
MAarHUTHOM wuHAyKuuU. [IpuHOUN Cynepno3uuuy MAarHUTHBIX I10JIEW. JIMHMM MarHUTHOU
nHaykuuu. KaptrHa nuHU MarHUTHOW MHIYKIIMU TTOJSI IOCTOSHHBIX MarHUTOB.

MarauTtHoe noJie NpoOBOHUKA ¢ TOKOM. KapTrHa TMHUN MHIYKIIMX MAarHUTHOTO MO JJTUHHOTO
MPSMOTO MIPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOT'O MMPOBOJIHUKA, KATYIIKH ¢ TOKOM. OmnbIT Dpcrena.
B3aumopelicTBre NpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ Monylib U HampaBleHUE. [[BHKEHHE 3apsSKEHHOW YaCTUIBI B OJHOPOJIHOM
MarHuTHOM mnoJje. PaGota cunsl Jlopeniia.

SIBiieHMe  DIEKTPOMArHUTHOW  UHAYKUMU. IlOoTOK  BEeKTOpa  MAarHUTHOM  MHIYKLUH.
DIEKTPOABWKYIAS CUJIa UHAYKIHUH. 3aKOH 3JIEKTPOMarHuTHOW nHaykiuu dapanest.

BuxpeBoe anekTpuueckoe Tmosie. OJIEKTPOABMIKYILNAS Cwia HMHAYKIMU B TPOBOJHUKE,
JIBHXKYIIIEMCS MOCTYNaTEIbHO B OTHOPOJTHOM MAarHUTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTD. SIBIIeHUE CAMOMHIYKIIMU. DIEKTPOIBMKYIIAS CUIa CAMOUHYKIIUH.

DHEpPrusi MAarHUTHOTO TMOJIS KaTYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA W  MPAKTUUECKOE TMPUMEHEHHME: TIOCTOSIHHBIE  MArHUTHI,
AJEKTPOMATrHUTHI, AJIEKTPOJIBUTATEb, YCKOPUTEIHN 2JIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS TEYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO MMyYKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMHA MAarHUTHOTO ITOJIS.

BzaumopericTBre AByX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuiio Jlenna.

3aBUCHUMOCTb AJEKTPOABUKYIIEH CUIIBI UHTYKIIUU OT CKOPOCTU U3MEHEHUSI MATHUTHOT'O TTOTOKA.

SIBieHHEe CaMOMHTYKIIHH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl

N3ydyeHne MarHuTHOrO MOJISl KaTYIIKHA C TOKOM.

HccnenoBanne AEUCTBUS MOCTOSTHHOIO MarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHON WHIYKIUU.

Paszgea 5. KoJsieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbLE KOJI€OAHUA

KonebarenpHas cuctema. CBOOOHBIE MEXaHMYECKHE KoeOaHus. ['apMoHYecKre KojieOaHusl.
[lepuon, uvacrora, ammuutyaa u ¢asza koieOanuil. [IpykuHHBIN MagTHUK. MartemaTUyecKuit
MasTHUK. YpaBHEHHE TapMOHUYECKUX KojeOaHui. [IpeBpaiiieHue s3HEprun Ipu rapMOHUYECKUX
KoJIeOaHUSX.

Konebarenpubiii  kOHTYp. CBOOOMHBIE D3JICKTPOMAarHUTHBIE KOJ€OAHUS B  HACATHLHOM
KOJe0aTeIbHOM KOHTYype. AHAJIOTUs MEXAY MEXaHUYECKUMU U  3JIEKTPOMArHUTHBIMU



konebanussmu. @opmyna ToMcoHa. 3aKOH COXpaHEHMsI SHEPTHHM B HACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaloolUx KoieOaHUsIX. BbIHyXJAeHHblE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BoiHyX/I€HHBIE JIEKTPOMArHuTHbIE KoJieOaHusl.

Ilepemennslii TOK. CHHYCOMJANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOrO TOKAa.
AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAUEHHE CUJIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBO, mepeaaya u MOTPEOJICHUE DICKTPUUYECKOW DSHEPrumu.
OKOJIOTUYECKUE PHUCKU TMpPU TMPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HMCHOIb30BaHUSA
AIIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHUE: JIEKTPUUYECKUNM 3BOHOK, I€HEpaTop
NEePEMEHHOT0 TOKa, TUHUU JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTenbHONW cHUCTEMbl (MPYXUHHBIM WIM MaTeMaTUYeCKUu
MasITHHK).

HaOmronenue 3atyxaronux KojaeOaHui.

HccnenoBanue CBOWCTB BBIHYXJACHHBIX KOJIEOaHUIA.

Hab6mnronenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuumiorpaMMsbl (3aBUCUMOCTH CHITBI TOKA M HAITPSDKEHUS OT BPEMEHU ) JJIs DJIEKTPOMArHUTHBIX
KOJIeOaHMUIA.

Pe3oHaHc mnpu mOCIENOBATENIBHOM COEOUHEHHHM PE3UCTOpa, KaTyIIKM HHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb JIMHUM 3JIEKTPOIIEPEIayn.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanue 3aBUCHMOCTH TIEPHOJa MajbIX KOJEOAHHWI rpy3a HA HUTU OT JIJUHBI HUTH H
Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKAa B LIEMHU U3 MOCIEIOBATEIbHO COEAUHEHHBIX KOHJEHCATOPA,
KaTYILIKU U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE GOTIHbL

MexaHudeckue BOJIHBI, yCJIOBHs pacnpocTpaHeHus. llepnoa. CkopocTs pacnpoCTpaHeHHs] U
mnmuHa BoJdHBL  [lomepednble W mpoponibHble BoONHBL MHTepdepenuus wu audpakmms
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. YCIOBUS H3JIYUYEHHUsS DJICKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTalus BekTopoB E, B, V B anekrpomaruutHoi BoiHe. CBOMCTBA AI€KTPOMArHUTHBIX BOJIH:
OTpakeHHWe, TMpejoMIieHHe, moyspusanus, audpaxmus, uHTeppepernus. CKopocTh
AIEKTPOMArHUTHBIX BOJIH.

[IIkana 35eKTpOMarHuTHHIX BOJH. [[puMeHeHne 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUUBI paguOCBA3U U TeNeBUIeHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYIKAIOIIECH CPEIbI.

TexHuyeckue yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yIbTPa3BYKOBasi JIMATHOCTUKA B TEXHHKE M MEIULIUHE, pajap, paguonpuEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neys.



Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJH.

Koneobmromeecs Te10 Kak MCTOUYHUK 3BYKA.

HaOnroienue otpaxxeHus ¥ NpesioMIICHUS MEXaHUYECKUX BOJIH.

HaoOnronenne nuatepdepeHnu u 1uppakiui MeXxaHu4eCKUX BOJH.

3BYKOBOI PE30HAHC.

HaOnroienue cBs3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYJION U 4aCTOTOM KOJIeOaHUH.

UccnenoBanne CBOWCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, MPEJIOMIICHUE, MOJISIPU3AIUs,
nudpakuus, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsisMonuHeitHOe pacipocTpaHEHUE CBETa B OJHOPOAHOM cpere. JIyu
cBeTa. TOUYEUHBbIM HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHU B IMJIOCKOM 3epKalie.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOJIFOTHBIM MOKa3aTeslb MPEIOMIICHUS.
ITonnoe BHyTpeHHEee oTpakeHue. [IpenenbHbIN yroy NoJIHOTO BHYTPEHHETO OTPaKEHUS.

Hucniepcus ceeta. CrioxHBIN cocTaB O6emoro ceera. L[BeT.

Coluparomue 1 pacceuBaroniue JuH3bl. ToHKas JuH3a. DOKYCHOE PACCTOSHUE M OMTHUYECKas
cuia TOHKOM JmH3BL. [locTpoeHne n300pakeHUl B COOMPAIONIUX M PACCEUBAIONIUX JIMH3AX.
dopmysia TOHKOW JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

Bonnoas ontuka. Uutepdepenuus csera. KorepeHTHbIe UCTOYHUKU. Y CIIOBUS HAOIOAEHUS
MaKCUMYMOB 1 MUHUMYMOB B HHTeP()EPEHIIMOHHOM KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX
UCTOYHHUKOB.

HNudpakmus ceta. JudpakuronHas pemérka. YClIoBUE HAOMIOAEHUS TJIaBHBIX MaKCHMYMOB
MIPY MaICHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIITMOHHYIO PEHIETKY.

[Tonmgapuzanus ceera.

Texnuueckne ycTpoiicTBA M TPAKTUYECKOE TMPUMEHEHHUE: O4YKH, Jyma, (oToarmapar,
MIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPaKIIMOHHAS pEHIETKa,
MOJISAPOU.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpoCcTpaHEHUE, OTPAKEHUE U MIpeIOMIIeHHE cBeTa. OnThueckue nprudopsI.

[TomHOE BHYTpEHHEE OTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanne cBOWCTB H300paXeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6nronenune naTepdepeHimm ceera.

Ha6nronenune nudpaxuu ceera.

Habnronenue aucrepcuu cBeTa.

[Tonydyenune cnekTpa ¢ MOMOIIBIO ITPU3MBI.

[TonyueHnue cnexTpa ¢ MOMONIIBIO0 TUPPAKIIMOHHON PEIIETKH.

HaOnronienue nonspusanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

N3Mepenne mokazaTenst NpeoMIICHUS CTEKJIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.



Habnronenne nucrnepcuu cBeTa.

Pa3zges 6. OcHOBBI cieMaJbHOM TEOPHH OTHOCHTEIbHOCTH

I'panunbl NPUMEHUMOCTH KJIACCUYECKOM MeXaHuku. IlocTynarbl crnenuanbHONM TEOpUHU
OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTb MOJIYJISA CKOPOCTH CBE€Ta B BaKyyMme, IIPUHIIUII
OTHOCHUTEJIBHOCTH DUHILITEHHA.

OTHOCUTENBFHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHH U COKPAILICHUE JJIMHBI.

OHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MacChl C DHEPTHEN U UMITYJILCOM PEIIATUBUCTCKON YaCTULbl. DHEPTHS MOKOSI.

Pasznen 7. KBantoBas ¢pusuxa

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBsizu >HEpruu (POTOHA C €ro 4YacTOTONH. DHEPrusi U UMITYJIhC
dboToHa.

OtkpeiTue u uccnegoanue porordpdexra. OnbiTel A. I'. CroneroBa. 3akonsl Gotosddexra.
VYpaBuenune DiinmreitHa 11t potodaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenwne cBera. OnbiTel 1. H. JIeOGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHudyeckne yCTpOWCTBAa W TNpPAKTUUECKOE TMpuUMEHeHue: (orornemMeHT, ¢GOTOAATIHK,
coJiHeYHasi baTapes, CBETOIUO/I.

Jlemoncmpayuu

®dotor(peKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelTHEro ¢poTodddexra.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pezepdopna no paccesnuro o -yactuil. [Inanerapnas monens
atoma. [loctymatel bopa. M3mydenune u morsiomenne GOTOHOB IpH MEPEexojie aToMa ¢ OJHOTO
YPOBHS SHEPTUH Ha Apyroil. Buael cnektpoB. CrieKTp ypoBHEN SHEPTHH aTOMa BOJAOPOAA.

BosHoBrIe cBoOVicTBa yacTull. Bonnsel ae bponnsa. KopnycKyJsspHO-BOJIHOBOM Iyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHUE.

TexHuyeckue ycTporucTBa U MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPAJIbHBIN aHaN3 (CIIEKTPOCKOMN),
Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Omnpenenenue JIUHBI BOJIHBI Ja3epa.

HaOnroienrie TMHENYaThIX CIIEKTPOB U3TyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

HaOnroenue tMHeiuaToro cuekTpa.

Tema 3. Amomnoe a0po



OKCIIEpPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTH CTpOeHHUsA sapa. OTKpPBITHE PATUOAKTUBHOCTH.
OmneiTel Pe3zepdopna mo onpeneneHuto coctaBa paiuoakTUBHOrO u3nydeHus. CBoicTBa anbda-,
Oera-, raMmma-u3nydeHus. BivsgHue paguoakTUBHOCTH Ha JKUBbIE OPTraHU3MBbI.

OTtkpriTHE IPOTOHA M HEeWTpoHa. HykionHas moaens sapa I'elizenoepra—lBanenko. 3apsia sapa.
Maccosoe uucio sapa. M3oTonsl.

Anb(a-pacniaa. ONEKTPOHHBIH W TO3UTPOHHBIM OeTa-pacnaj. ['amma-uznyuyenue. 3aKoH
PaguoaKTUBHOIO pacaza.

DHeprust cBsi3U HYKJIOHOB B siipe. A nepHbie cuibl. [ledexT maccsl sapa.

AnepHble peakuuu. [leneHue u CUHTE3 sA1€p.

SAnepusbiii peakrop. Tepmosiaepubiit cunTe3. [IpoGiemMbl ¥ MEPCEKTUBBI AAEPHONU IHEPTETUKH.
DKOJIOTMYECKHE ACTIEKTHI SIIEPHON IHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtoibl HAaOJIIOIEHNS U PETUCTPALIMN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHble B3auMoaeicTBus. EnuHcTBO hrsnveckoil KapTUHBI MUpAa.

TexHuyeckue ycTpoWcCTBa M MPAKTUYECKOE IPUMEHEHHUE: J03UMETp, Kamepa BubcoHa,
AJIepHBINA peakTop, arToMHasi bomoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YaCTHLL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (II0 TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3BuTUs acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAYEHNE ACTPOHOMUMU.

Bun 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3/1bl, TUIAHETHI, KX BUTUMOE JBH)KCHHE.

CosHeuHasi cucTeMa.

Connne. ConmHeuHasi akTUBHOCTh. VIcTouHuk 3Heprun CoJiHIa 1 3BE37. 3BE3/IbI, UX OCHOBHBIC
XapaKTepUCTUKU. Jlnarpamma «CHEKTpaJIbHBIM KJIACC — CBETUMOCTH». 3BE3/bI TJIaBHOU
MOCJIEI0BATENIBHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Ui  3BE3J  IJIaBHOM
nocjiea0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (COBpeMEHHBIE TMPEJICTABICHUS O
MPOUCXOXKIECHUU U 3BOJIOIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3/I.

Muineunsiii [TyTe — Hama ['anaktuka. [lonoxxenue u aBmwxkenue Comnnna B [amaktuke. Tumsl
rajakTuk. PaguoranakTuku v kBa3apbl. YEpHbIE IBIPHI B sIAPAX ralakTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazoeranue ranakruk. Teopus boibmioro
B3pbIBa. PEIMKTOBOE U3TyUEHHE.

Macurabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaOntonenusi HeBOOPYKEHHBIM TJ1a30M C WCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUHN s
OTpENICNICHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Ms
CeBepHOro noyymapus 1 IpKue 3BE31bl.

HaoOnronenus B Teneckon Jlynsl, mianet, Miieunoro Ilytu.

O0o0uaoIee MOBTOPEHUE



Ponb u3uku u acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHYECKOU, COLUATIBHON U 3TUUECKOMN
cepax IesTeIbHOCTH YeJI0BEKa, pOJib U MECTO (PM3HKU U ACTPOHOMHUHU B COBPEMEHHOU HAYUHOMU
KapTUHE MHUpA, poiib (HU3MYECKON Teopuu B (HOPMHPOBAHUU MPEACTABICHUA O (PU3HUECKOU
KapTUHE MHUpa, MECTO (PU3NYECKON KapTUHBI MUpa B OOILEM psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX ITPEACTABICHUN O IPUPOJIE.

MesxnpeaMeTHbIe CBA3U

Nzyuyenune xypca ¢usuku 0a3oBoro ypoBHA B 11 kimacce ocymiecTBisieTcss ¢ Yy4€TOM
COJlepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHUKW, OWOJIOTMH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnule nonamus, CBI3aHHbIE C U3YYEHHUEM METOJ0B HAy4YHOI'O TIO3HAHUS: SIBJICHHE,
Hay4dHbIl (akT, runoresa, Gpusmveckas BEIMUYMHA, 3aKOH, TEOPHsl, HAOIIOJACHHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuka: pellleHHe CUCTEMbl YPaBHEHUW, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHHYC, TaHIE€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M HX
NPOEKIIMM HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB, MPOHU3BOAHBIC JIEMEHTAPHBIX (DYHKIIMIA,
NpU3HAKU MTOA00MS TPEYTOJIbHUKOB, OMPEIeNICHHE IJIOMIAIU TUIOCKUX (GUryp u oobéma te.

buonozus: snekTpuyeckue sIBICHUS B KUBOM IpHUpoje, KoyieOaTeabHble TBUKEHUS B KUBOU
PUPOJIC, ONTHUYECKHUE SIBJICHUS B )KUBOUM NPHUPOJIE, IEUCTBUE paArallii Ha KUBbIE OpPraHU3MBbI.

Xumus: cTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKasi CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAIIINYECKON PEIIETKHU, CIIEKTPaIbHbIN aHAIIN3.

l'eocpagpusa: MarHUTHBIE TOJIIOCA 3€MJIM, 3aJle)KM MAarHUTHBIX pyJl, (POoTochEMKa 3eMHOM
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIIETPSICEHU.

Texnonoeua: NVHUW BJEKTpoIlepenad, TEHepaTop IEPEMEHHOIO0 TOKa, JJIEKTPOABUIATElb,
UHAYKLIMOHHAs Te4yb, pajnap, paJuoNpuEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKLMOHHBIHN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenue yueOHoro npenmeta «dusnkay Ha ypoBHE CpeiHETo 0011ero oopasoBanus (0a30BbIit
YPOBEHbB) JOHKHO OOECIeUUTh JOCTHIKCHHUE CIEAYIOIIMX JIMYHOCTHBIX, METAIPEIMETHBIX H
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUSI y4eOHOTO mpenmeTa «Du3MKa» JOMKHBI OTPaXKaTh
TOTOBHOCTh U CITOCOOHOCTH OOYYaroOIIUXCS PYKOBOJACTBOBATHCS CHOPMUPOBAHHON BHYTPECHHEH
MO3UIMEN JIMYHOCTHU, CUCTEMOM 1EHHOCTHBIX OpPHUEHTAIMW, TO3UTUBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOUIMX TPAJUIIMOHHBIM  IIEHHOCTSIM  POCCHMCKOrOo  OOIIECTBa,
paclIMpeHue >KU3HEHHOT'O OMbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allid OCHOBHBIX
HaINpaBJICHUU BOCIIUTATEILHON ESITEILHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb TPAKIAHCKON MO3UIIMK 00YyYaIOIIEerocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIEeCTBa;

OPUHITHE TPATUIMOHHBIX OOIEYETOBEUYECKUX T'YMAHUCTUYECKHX U JIEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIHbHOCTh B MHTEpEcax TIPaKJaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbLHON OpraHu3aliy;

yYMEHHUE B3aHMO/JICHCTBOBATH C COIUATBHBIMH MHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKIUSIMU U
Ha3HAYECHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NATPUOTHYECKOTO BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON IPAKTAHCKON WICHTUYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE OTHOLLIECHUE K IOCYJapCTBEHHBIM CUMBOJIaM, TOCTHKEHUAM POCCUMCKUX YUYEHBIX B
007acTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE€ B AEATEIBHOCTHA YUYEHOTO;

OCO3HAHHWE JIMYHOTO BKJIaJa B TOCTPOCHHE YCTOMYUBOrO Oy 1yLIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSI:

ACTETHYECKOE OTHOLICHUE K MHUpPY, BKIIOYAs 3CTETUKY HAy4YHOrO TBOPYECTBA, MPUCYIIETO
(dbuznyeckon HaykKe;

5) TpyA0BOT0 BOCIIUTAHUS:



HMHTEpEC K pa3iMuHbIM cepam mpodecCHoHaTbHON AESATEIbHOCTH, B TOM YHUCJIE CBSI3aHHBIM C
GU3MKON M TEXHHMKOM, YMEHHME COBepUIaThb OCO3HAHHBIA BbIOOp Oyaymieil npodeccun u
peaTu30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpa3oBaHMIO B oOjacth (U3UKU Ha
MPOTSKEHUU BCEU )KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJOTMUECKOW  KYJIbTYpbl, OCO3HaHUE TJ00AIBHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JECHUCTBUM B OKPYXKAIOLIEH CpPElie HA OCHOBE 3HAHUS LEJIEH
YCTOMYMUBOTO Pa3BUTHUS YEITOBEUYECTBA;

pacuIipeHre OmbITa JESITEIHLHOCTH DKOJOTUYECKOW HAMpPaBICHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUM 10 (HU3BUKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3nYecKor HayKH;

OCO3HAHHE IIEHHOCTH HAy4YHOW JESITeJILHOCTH, TOTOBHOCTH B TIpPOIECCE€ H3YUYeHUs] (PUBHKU
OCYIIECTBIITH TPOCKTHYIO M UCCIICA0BATEIBCKYIO ICATEILHOCTh HHINBHUIYAJILHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruuyeckue AeMcCTBUS:

CaMOCTOSITEILHO  (pOPMYJHUPOBATh W aKTyaJU3WpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIATD LEJH ACATCIBHOCTH, 3a7aBaTh NAPAMETPhl U KPUTEPUU UX JOCTUKCHHUS;

BBISIBJIITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPUBAEMBIX (DHU3NUYECKUX SIBJICHUSIX;

pa3pabaTeIBaTh IUIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHaIM3a WMCIOIMIUXCS MAaTePHANIBHBIX U
HEMaTEePUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISAM, OLICHUBATH
PUCKH TIOCIICICTBUH JI€ATEIIBHOCTH;

KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHSIX PEAbHOTO, BUPTYaJIBHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX MPOoOJIeM.

ba3oBble ucciaeaoBaTebCcKHe JeHCTBUSA .

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU IMMOHATHAMHU U METOJIaMH (PU3UIECKON HAYKH;

BJIaJICTh HABBIKAMHU YYEOHO-UCCIIEIOBATEILCKOM M MTPOSKTHOM ACATEIBHOCTH B 00JIaCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY IIOMCKY METOJIOB pEIIeHUs 3ajad
(hU3UUECKOro CoepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB TTO3HAHUS,



BIIQJICTh BHUJAMU JCSATEIBHOCTH [0 TMOJY4YEHUI0O HOBOTO 3HAHMS, €ro HWHTEpIpeTalluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYECOHBIX CUTYAlIUSIX, B TOM YUCJE MPU CO3TaHUU
y4eOHBIX MTPOEKTOB B 0071aCTH (PU3UKHU;

BBISIBJISITh IPUYUHHO-CJICJICTBEHHBIC CBSI3M U aKTYaJIM3UPOBATh 3a7avy, BbIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh apryMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTphl
U KPUTEPHUH PEIICHUS;

aHAJM3UPOBATH MOJYUYCHHBIC B XOJ€ PEIICHUS 3a7a4ll pe3yJIbTaThl, KpUTUYECKHU OLIEHUBATH UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIEC 3aJlaud B OOpa30BaTeNIbHOW JESTEIbHOCTH, B TOM
YHCIIC TIPU U3YYCHUH (PU3HKHU;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHHUBATh PUOOPETEHHBIN OITBIT;

yMETh MEePEHOCUTh 3HAHUSA MO (PU3UKE B MPAKTUIECKYIO 00JIaCTh KU3HEACATETLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJICH, MPE/IaraTh OPUTHHAIBHBIC TTOIXO0/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHNE AIbTCPHATUBHBIE PEIICHUSI.

PabGora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHHS HHGOPMAIUU (GU3NIECKOTO COAEPKaHUS U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOATEIHHO OCYIIECTBIATHh TMOUCK, aHAIW3, CUCTEMAaTH3alMI0 U HUHTEPIPETALHIO
UHGOpPMAIINH PAa3IMYHBIX BUJIOB U (HOPM MpeICTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAIUK;

UCIIOJIb30BaTh CpeACTBa MH(MOPMAIIMOHHBIX W KOMMYHHMKAIMOHHBIX TEXHOJOTUW B PEIICHUH
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPTraHU3AIMOHHBIX 3a7a4 C CcOOMIoAeHHEM TpeOoBaHUM
AOPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TMUTUEHBI, PECYpCOCOEPEKEHUS, TPABOBBIX U ATHUYECKUX
HOPM, HOpM HH(POPMAITMOHHON OE30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOr0 COJEpKAHUS B Pa3IUYHBIX (popmaTax ¢ yu€TOM Ha3zHAUCHUS
uHbOpMAIIMM W 1IE€NIEBOM ayJUTOpUHU, BBHIOWMpas ONTUMalIbHYIO (OpMYy TMpEICTaBlICHUS U
BU3YaITU3AIIH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaX (PU3KUKHU M BO BHE-YPOUHOU IEATEIHHOCTH;

pacIio3HaBaTh MPEAMOCHUIKA KOHPIUKTHBIX CUTYaIlud U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCTIOIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUyaIbHON PabOTHI;

BEIOWpAaTh TEMaTUKy M METOABl COBMECTHBIX JEUCTBHM C Y4YETOM OOIMHUX HMHTEPECOB U
BO3MOKHOCTEM Ka)KJJ0TO WieHa KOJJIEKTUBA;

MPUHUMATH 1I€JIM COBMECTHOM €S TEIbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH ACHCTBUS 110
e€ IOCTHKEHUIO: COCTABJIATD IUIaH JIEUCTBUA, pacpeeIsITh POJIM C YUETOM MHEHUM YYaCTHUKOB,
00CyX1aTh PE3yJbTaThl COBMECTHOMN PaOOTHI;

OLICHUBATh KA4E€CTBO CBOET0 BKJIaJa U Ka)XJOro YYaCTHMKAa KOMaHJbl B OOLIUN pe3yibTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;



npejiaraTb HOBBIE TPOEKTHI, OIEHUBATh HJAEH C TO3UIMH HOBHU3HBI, OPUTHMHAJILHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIITh MO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3TUYHBIX CUTYAIUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIE YHUBepCcaJlbHbIe Y4eOHbIe IeHCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO OCYILIECTBJIATh I103HABATENbHYIO JEATENbHOCTh B 00MacTH (QU3UKUA H
aCTPOHOMMH, BBIABIISITH IPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELIEHHs pPAcYETHBIX M KauyeCTBEHHBIX 3aj4ad, IUIaH
BBITIOJIHEHUS TMPAKTHUECKOW paboThl C Y4ETOM MMEIOLIUXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEU U IIPEAIIOYTEHUM;

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUMH;

JieNaTh OCO3HAHHBIA BBIOOpP, APryMEHTHPOBATh €ro, OpaTb Ha ce0si OTBETCTBEHHOCTh 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO 3PYAUIMU B 001acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJILHBI HHTEJIJICKT:

JaBaTh OLICHKY HOBBIM CHUTyalusiM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJIETh HABBIKAMH IT03HABATEIbHOW pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUM W
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI PEIICKCUU IS OLIEHKH CUTYaIlu, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMAThH PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU aHAJIU3E PE3YJIBTATOB AEATEIBbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIMIHOKH.

B mponecce AOCTHKEHUS! JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOrpamMMbl Mo (U3MKe st
YPOBHSI CpeAHEro o0miero oopa3oBaHusl y 0Oy4arOUIMXCs COBEPIICHCTBYETCS SMOLMOHAIBHBIHI
WHTEJUICKT, MPEATIONArarofi cOPMUPOBAHHOCTD:

CaMOCO3HaHMs, BKJIKYAKOUIEr0 CIOCOOHOCTh NOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHE,
BUJICTh HATIPABJICHUS Pa3BUTHSI COOCTBEHHOM YMOIIMOHAIBHOU c(hephl, OBITh YBEpEHHBIM B Ce0€;

CaMOpETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJCHUE, CIOCOOHOCTh aAanTUPOBATHCS K SMOLUMUOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH
r'MOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIIOYAIOIIEN CTPEMIIEHUE K JTOCTHXKEHHUIO LEU U YCIIEXY, ONTUMHU3M,
VHUIMATUBHOCTb, YMEHHE JI€HMCTBOBATh UCXO/ISI U3 CBOMX BO3MOXHOCTEM;



AMIIATUH, BKJIKOYAIOUIEH CIOCOOHOCTh NOHMMATh SMOLMOHAIBHOE COCTOSIHUE JPYTHX,
YUHUTBIBATh €r0 MPU OCYLIECTBICHUU OOLIEHUS, CIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBaTh OTHOLIEHUSA C JAPYTHUMH
JOJbMU, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obyuenuss B 10 kjacce mnpeaMeTHbIe pe3yjbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpakaTb COPMHUPOBAHHOCTH Y 00YHAIOUIUXCS YMEHUIA:

JEMOHCTPUPOBATH HA MPUMEPaX POJb U MECTO PUHUKHU B (GOPMUPOBAHUH COBPEMEHHONU HAyUHOUH
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOU AEATETbHOCTH
JIIOCH;

YUUTBHIBATh TPaHUIbl NPUMEHEHUS] HM3YUYEHHBIX (U3MUECKUX MOJIeNIeH: MarepuaibHas TOYKa,
MHEpLMANIbHAs cUCTeMa OTCu€Ta, aOCOJIOTHO TBEPAOE TENO, UACAIBbHBIN T'a3, MOJIETU CTPOSHUS
ra3oB, JKUJKOCTEH M TBEPABIX TEJ, TOUCUHBIN DJIEKTPUUECKHUMN 3apsl MPHU PEHICHUH (PU3UIECKUX
3ajay;

pacno3HaBaTh (HPU3NUECKHUE SIBICHUS (IPOIIECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHHUsI BEIECTBA U JJIEKTPOAUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JABUXKEHHME, CBOOOJHOE NaJeHHE TeJ, MABM)KECHHUE 10
OKpY>KHOCTH, MHEpLus, B3auMojeiicTBue Ten, nud¢ys3us, OpOYHOBCKOE ABMKEHUE, CTPOCHHE
KUJIKOCTEH U TBEPABIX Tel, U3MEHEHHE 00bEMA TeJ MPU HarpeBaHUM (OXJIaKJIEHUH), TEIUIOBOE
paBHOBECHUE, HUCIIAPEHUE, KOHICHCALMs, IUIABICHUE, KPUCTAJUIM3ALMs, KHUIICHUE, BIIAXKHOCTH
BO3/lyXa, IOBBIIICHUE NABJICHUA I'a3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEXKIY
rapaMeTpaMy COCTOSIHMS T'a3a B U30IPOLIECCaX, dJICKTPU3aLUs TeJl, B3aUMOECHUCTBUE 3apPs/I0B;

OIKCHIBATh MEXAHUYECKOE IBUKEHHE, UCIIONb3Ysl (PU3NUECKUE BEJINYUHBI: KOOpAHWHATA, MYTh,
[IEpEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIA, UMITYJIbC TeJla, KHHETUYECKasl dHEPIus,
NOTEHIMAIbHAs HYHEPrusi, MeXaHuyeckas paboTa, MeXaHHUYeCKas MOIIHOCTb; NPHU OMNUCAHUU
IPaBUJIBHO TPAaKTOBAaTh (PU3UYECKUII CMBICI HCIOJIB3YEMBIX BEJIWYMH, MX OOO3HAuUCHHUS U
€IMHHULBI, HaXOOUTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3UMYECKYI0 BEIUYUHY C JIPYTHUMHU
BEJINYNHAMU;

OIKCHIBaTh M3YUYECHHBIE TEIUIOBbIE CBOMCTBA TEJN U TEIUIOBbIE SBJICHUS, UCIONB3Ysl (PU3NUECKHUE
BEJIMYMHBL. JIaBIICHUE Tra3a, TeMIIepaTypa, CPEeAHsAs KHUHETUYECKas DJHEpPrus XaoTUYECKOI O
JBIKCHHSI MOJIEKYJ, CpEOHEKBagpaTU4Has CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTpEHHSS dHeprus, padboTa raza, KoO3QQUIMEHT MOJIe3HOr0 ACHCTBUS TEIJIOBOIO JBHUraTels;
OpU OMNHMCAHWW TPABWIBHO TPAKTOBaTh (PU3UUECKHI CMBICT HCHOJIB3YEMBIX BEIWYHH, HX
0003HaYeHUs U €IMHUIIbI, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIINE JAaHHY IO (PU3UUECKYIO BEIUUHHY C
JOPYTMMH BEJIMYHUHAM;

ONMCHIBATh H3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUYECKHUE SBIICHMS
(mporeccel), UCHONIB3Y (PU3NYECKHUE BEJIIMYMHBI: 3JEKTPUUYECKUNA 3apsll, IEKTPHUUECKOE IO0JIe,
HaIpsDKEHHOCTh  TOJISA, ITOTEHUHAN, PA3HOCTh IIOTEHLHMAJIOB; IPHU OIHUCAHUM IPABUIIBHO



TPaKTOBaTh (PU3MYECKHI CMBICI HCIOJIb3YEMbIX BEIMYHMH, WX OOO3HAUeHUS W EIWHMUIIBI;
yKa3bIBaTh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (U3NYECKYIO BEIUYUHY C APYTUMHU BEIMYUHAMY,

aHAM3UPOBaTh (U3MUECKUE TPOIECCHl M SBICHUS, HCIONB3YSd (U3MUECKHE 3aKOHBI U
OPUHIMIBL: 3aKOH BcemupHoro Tsarorenud, |, Il u |1l 3akonsl HeioTOHa, 3akOoH coxpaHeHUs
MEXaHUYECKOW YHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, MPUHIUI CYNEPIIO3UIIUN CHUJI, TIPUHITHI
pPaBHOIIPaBUSI MHEPIIUAIBHBIX CUCTEM OTCUETa, MOJCKYISIPHO-KMHETUIECKYIO TEOPHUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIHEH KUHETHUECKOH HSHEPTrUu TEIJIOBOTO JBUKCHUS
MOJIEKYJI C aOCONIOTHOW TEeMIIepaTypoOid, MEPBbI 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUUYECKOro 3apsa, 3akoH KyioHa, mpu 3TOM pa3ianydaTth CIOBECHYIO (POPMYIMPOBKY 3aKOHA,
€r0 MaTeMaTHYeCKOe BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHIUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIUIBI JCHCTBUS MAalllMH, MPUOOPOB M TEXHUYECKUX YCTPOICTB,;
pa3nuuaTh YCIOBUS WX 0€30MacHOr0 UCIOb30BaHMUs B TOBCETHEBHOM JKU3HH,

BBITIOJIHATh JKCIEPUMEHTHI TI0 WCCIICIOBAaHWIO (PU3UYECKHX SIBICHWA U TPOIECCOB C
UCTIOJB30BAaHMEM TMPSMBIX H  KOCBEHHBIX HW3MEPEHH, TpU ITOM  (OPMYJIHPOBATH
npo0yieMy/3aady ¥ runoTe3y yueOHOTo SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000pyIOBaHUS, POBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBJISATH MPSIMbIE U KOCBCHHBIE M3MEpPEHUS (PU3MUECKUX BEIHYMH, IPH 3TOM BBEIOMpATh
ONTUMAJIBHBIN CITOCO0 M3MEPEHHS] U HUCIIONb30BaTh M3BECTHBIE METO/IbI OLICHKH MOTPEUTHOCTEH
U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIy (U3MUYECKUMHU BEIMYMHAMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUH, MPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJbTATHI IMOIYYECHHOM
3aBUCUMOCTH (DU3UYECKUX BEIIMYMH B BUJIE TAOIUIl ¥ TPaUKOB, A€NIaTh BHIBOJBI M0 PE3yIbTaTaM
MCCJIeI0BAHNUS,

co0JIro1aTh MpaBujIa OE30MaCHOr0 TpyAa P MPOBEICHUN MCCISAOBAHUM B paMKax y4eOHOTO
AKCIIEPUMEHTA, Y4eOHO-MCCIIEIOBATEILCKOW M TMPOEKTHOW MAESITEIbHOCTH C HCIOJIb30BaHHEM
U3MEPUTEIBHBIX YCTPOUCTB U JJa00paTOPHOTO 000PYA0BAHUS;

pelath pacuéTHbIE 3a7aud C SIBHO 3aJaHHON (PU3MYECKON MOJEINbI0, HCIONb3ys (u3NUecKue
3aKOHBl M TMPHUHIMIBI, HA OCHOBE aHalM3a YCJOBMS 3aJaud BBIOMPATh (PU3NYECKYIO MOJIEIIb,
BBIIETIATh (PU3MYECKHE BEIUYMHBI U (HOPMYJIbI, HEOOXOAMMBIE NJIsi €€ pelleHusi, MPOBOAUTH
pacuéThl U OLIEHUBAThH PEAJIBLHOCTD MOJYUYEHHOTO 3HaUeHUs (PU3NYECKOM BETUUUHBI;

pelaTth KaueCTBEHHBIC 3aJauyd: BBICTpaMBaTh JIOTHUYECKH HEMPOTHUBOPECUYUBYIO IIETIOUKY
paccyXJIeHUH C OMOPOI Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUE SIBICHMUS,

MCIOJIb30BaTh NP PELICHUH YUeOHBIX 3a7]a4 COBpEMEHHbIe NH(OPMAIIMOHHbBIE TEXHOJIOTUH IS
MOVCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMHA M TIPEICTABICHUS YUeOHOW ¥ HAYYHO-TIOMYJISIPHON
uHhOpMaIK, TIONYYCHHOW W3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH
noJtyyaeMyro HHGOpMaIUIo;

MIPUBOJIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
O00BSICHEHHE MPOLIECCOB OKPYIKAIOLIETO MUPA, B PAa3BUTHE TEXHUKHU M TEXHOJIOT Ui,



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3MKE B MOBCEIHEBHON XKM3HU i 00ecredeHus
0e30macHOCTH MpHU OOpaIIeHNH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOWCTBAMHU, JUISI COXPAHEHUS
3IOPOBBS M1 COOITIO/IEHUST HOPM SKOJIOTHYECKOTO MOBEICHHUS B OKPYXKAIOIICH Cpelie;

paboTaTh B TpYIIE C BBHIMOJHEHHEM DPA3IUYHBIX COIMAIBHBIX POJICH, MIAHUPOBATH padOTy
TPYNIBI, pPAaMOHAIBHO pacHpeleNaTh OO0S3aHHOCTH M IUIAHUPOBATh JIEATEIBHOCTH B
HECTAHJIAPTHBIX CUTYaIlUsAX, aJICKBaTHO OILIEHWBATh BKIAJ KaXKIOTO M3 yYYAaCTHHKOB TPYIIIHI B
peleHne paccMaTprUBaeMoil MpoOIeMBbl.

K xoniy oOyudenuss B 11 kjacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh COPMUPOBAHHOCTH Y O0YUAIOITUXCS YMEHHIA:

JE€MOHCTPUPOBATH Ha IPUMEPax poJib U MECTO (PU3UKHU B POPMHUPOBAHUH COBPEMEHHON HAYTHON
KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B IPAKTUIECKOU IeITETHHOCTH
JFO/ICH, 1IETOCTHOCTh U €IMHCTBO (PH3UYECKON KapTHHBI MUPA;

YUUTHIBATh TPAHMIIBI TPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJICIICH: TOUCUHBIN dJICKTPHUCCKUN
3apsifi, Jy4 CBETa, TOUEYHBI HMCTOYHUK CBETa, SiACpHAs MOJENbh aToMa, HYKJIOHHAs MOJEib
aTOMHOTO si/ipa TIPY pelIeHUH (PU3NIECKHX 3a]1a4,

pacro3HaBaTh (QU3NYECKUE SBICHUS (TPOIECCh) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
DJIEKTPOJIMHAMUKNA M KBAaHTOBOW (DU3WKH: DJIEKTPUYECKAsl MPOBOJAUMOCTh, TETNIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JACHCTBUS TOKa, B3aUMOJEMCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKIMS, JeWCTBME MArHUTHOTO TMOJS Ha TNPOBOJAHUK C TOKOM U JBIDKYIIMHCS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSMOJIMHEMHOE PacIpOCTpaHEHUE CBETA, OTPAKEHHE,
npesomiieHne, WHTepdepeHuus, AUPpakus U TOJMApU3alus CBETa, JTUCIEPCUS CBETa,
dbotoanekTpuaeckuit 3pdekt (hoTodddexT), cBeToBOE AaBICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0PO/ia, €CTECTBEHHAs U UCKYCCTBEHHAS PaInOaKTUBHOCTD;

OMKCHIBATh M3YYCHHBIC CBOMCTBA BelIeCTBA (PIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
AIEKTPUYECKYIO MPOBOJUMOCTD PA3IMUYHBIX CPEM) W DJIEKTPOMATHUTHBIE SIBICHUS (TIPOIIECCHI),
UCTIONIb3YST (U3MUYECKUE BEJIMYMHBI: JJICKTPUYECKUN 3apsll, Cuja TOKa, DIEKTPUUYECKOE
HanpsOKEHUE, 3JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYLIAs CUIIa,
paboTa TOKa, MHAYKLUHMS MarHuTHOro mois, cuwia Awmmepa, cuia JlopeHua, MHIYKTHBHOCTH
KaTyIIKHU, SHEPrusl JEKTPUYECKOT0 M MAarHUTHOTO MOJIeH, MepuoJ M 4YacToTa KoseOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3apsij U cujla TOKa B MPOILECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KonebaHuil, (OKyCHOE pacCTOSHHME W OINTHYECKas Cujaa JUH3bI, IPU ONHUCAHUU TPaBUIBHO
TPAaKTOBaTh (PU3UUYECKUM CMBICT HCIONb3YyEMbIX BEJIWYMH, HX OOO3HAYCHHS M EIUHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMY,

OIKCHIBATh U3yUYEHHBIE KBAHTOBBIC SIBICHUS U MPOLECCHI, UCHOB3YS (HU3HMUECKUE BEIUYUHBIL:
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJHBI U YaCTOTa CBETA, SHEPTUs U UMIYJIbC POTOHA,
NEepUoJ TOIypacmaga, YHEPrHsl CBSA3M aTOMHBIX SA€p, MPHU OMUCAHWM MPABUIBHO TPAKTOBATH
(bu3nYecKuil CMBICI HCTIONB3YEMbIX BEIMYUH, UX 0003HAUYCHHUS U €AMHUIIBI, YKa3bIBaTh ()OPMYJIHI,
CBSI3BIBAIONINE JAHHYIO (U3UYECKYIO BEJIUYHMHY C APYTUMHU BEIMYUHAMH, BHIYUCIATH 3HAUCHUE
(bU3NYEeCKON BEITMYUHBI;



aHANIM3UPOBATh (PU3MYECKUE TPOLECCHl MU SIBICHHS, HCMONb3YyS (U3HUYECKUE 3aKOHBI H
OpUHIUNBL:  3akoH OMma, 3aKOHBl MOCIEJOBATEIbHOIO M MapaJyIeIbHOrO  COSAMHEHUS
IIPOBOJHUKOB, 3aKkoH JDKoynsa—JleHna, 3akOH DJIEKTPOMAarHUTHOM UHAYKIUH, 3aKOH
NPSIMOJIMHEWHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKEHMSI CBETA, 3aKOHbBI MPETOMIICHHUS
CBeTa, ypaBHEeHHE DitHIITelHA 17151 PoTor(hdekTa, 3aKOH COXPaHEHUS SHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija, 3aKOH COXPAaHEHHs MacCOBOr0O 4YMCIA,
noctyiatel bopa, 3akoH paaMOaKTUBHOrO pachajga, NPy 3TOM pa3dudyaTh CJIOBECHYIO
(GbopMyJIMPOBKY 3aKOHa, €ro MaTeMaTUYeCKOE BBIPAKEHHE M YCJIOBUS (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTpeJeNITh HAMPaBJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuibl JlopeHna;

CTPOUTH U ONUCHIBATH U300pAKEHHE, CO3/1aBAEMOE MJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHl MO0 HCCIEAOBaHUI0 (U3MYECKUX SBICHMM W TIPOLIECCOB C
UCIIOJIb30BAHUEM  TMPSMBIX W KOCBEHHBIX HU3MEpPEHUN: mpu IToM  (GOpPMYJIHUPOBATH
npo0yieMy/3aady ¥ runoTe3y yueOHOTo SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000py10BaHMS, TPOBOJIUTH OIBIT U (DOPMYITUPOBATH BHIBOJII,

OCYILECTBIIATh MPSAMbIE U KOCBCHHBIC U3MEPECHUS (PU3MYECKUX BEIMYMH, MPU dTOM BHIOUPATh
ONTUMAJIBHBIN CITOCO0 M3MEPEHHS U HCMOIb30BaTh U3BECTHBIE METOJIbI OIIEHKU MOTrPEUTHOCTEH
U3MEPEHU;

MCCJIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C UCTIOIH30BAHUEM MPSIMBIX U3MEPEHHI: TIPH
ATOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCUPOBATH pE3yJbTaThl MOJIYYEHHON 3aBUCUMOCTHU
bu3NYeCKMX BEIWYMH B BHAE TaOMUI] W TpapuKOB, JIelaTh BBIBOABI IO pe3yJibTaTam
MCCJIeI0BAHNUS,

coOJIr01aTh MpaBujIa OE30MIaCHOTO TpyAa IPH MPOBEICHUHN MCCICAOBAaHUN B paMKax y4eOHOTO
HKCIIEPUMEHTA, Y4eOHO-MCCIIEIOBATEILCKON M TPOEKTHOW JIEATEbHOCTH C HMCIOJb30BAHHUEM
HU3MEPHUTEITBHBIX YCTPOMCTB 1 JJa00paTOPHOTO 00OPYI0BAHUS,

pemath pacuéTHbIE 3a/1a4d C SBHO 3aJaHHOW (DU3MYECKOW MOJEINbI0, UCTIONB3Ys (HU3UYECKUE
3aKOHBl M TPHUHIMIIBI, HA OCHOBE aHalW3a yCIOBUS 3aJa4l BBHIOMPATHh (DU3HUUECKYIO MOENb,
BBIICNIATh (DU3UYECKUE BEIWYMHBI U (DOPMYIIBI, HEOOXOAUMBIE NIl €€ pelieHUs, MPOBOJUTH
pacd€Thl ¥ OLICHUBATH PEAJTbHOCTH MOJYUYEHHOTO 3HaUCHUs (PU3NIECKOI BETHUNHEI;

pemaTh KauyeCTBEHHBIE 3a/laud: BbICTPAUBATh JIOTUYECKH HENPOTUBOPEUMBYIO LEMOYKY
paccyXIeHUH C OMOPOil Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

MCITIOJIB30BAaTh TIPU PEIICHUH YYEOHBIX 3a71a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIs
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINM U MPEICTABICHUS YUEOHON U HAYYHO-TIOMYJISIPHOM
uHhOpMAIK, TIONYYCHHOW W3 PA3IHYHBIX HMCTOYHUKOB, KPUTUYECKH AaHAIM3UPOBATH
noJtyyaeMyro HHGOpMaIUIo;

OOBSICHAITh MPUHLMUIBI JEUCTBUS MAIIMH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3iauvaTh
YCJIOBHS UX 0€30I1aCHOr0 MCIOJIb30BAHUS B IOBCEIHEBHOW KU3HH;



MPUBOJIUTH MPUMEPHI BKJIa/la POCCUUCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B pa3BUTUE HAYKH,
B 00BSICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (U3HKE B MOBCEAHEBHOM KU3HM ISl 0OeCreYeHUs
0e30macHOCTH MpU OOpaleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOUCTBAMM, ISl COXPAHEHUS
3JI0pPOBbSI M COOJIIOICHHSI HOPM SKOJIOTMYECKOT0 TTOBEICHMSI B OKPYXKAIOILIEH Cpelie;

paboTaTh B TpyMNne C BBIMNOJHEHUEM PA3NIMYHBIX COLMAJIBHBIX POJIEH, MIIAHUPOBATh pabOTy
IpyNIbl, pPAlMOHAJIBHO pacHpenensiTh OOf3aHHOCTM W IUIAHUPOBAaTh  JIEATEIBHOCTh B
HECTaHAAPTHBIX CHUTyalUsX, aJ€KBAaTHO OLICHMBATh BKJAJ KaXKJIOrO M3 YYaCTHUKOB T'PYIIIbI B
pelIeHre paccMaTprUBaeMOil MPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne Koun4yecTBo 4yacos
HaumeHoBaHue pa3/ejioB U TeM NPOrPaMMBbI DJIeKTpOoHHbIE (HU(PPOBBIE)
n/n Bcero KoHnTtpoJbHbie IIpakTH4eckue
o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Paznen 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubimorexa [IOK
' https://m.edso0.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
bubmmoreka [{OK
2.1 | Kumematuxa > https://m.edsoo0.ru/7f41bf72
bu6moreka [IOK
2.2 Jlnuamuxa ! https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.3 | 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.eds00.ru/7fA1bf72
Hroro mno pazueny 18
Paznea 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUMHAMHUKA
3.1 | OCHOBBI MOJIEKYJIAPHO-KUHETUYECKON TEOPUU 9 1 bubmoreka LIOK
' https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
3.2 | Ocuosbt TepMOHAMIKN 10 . https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.3 | ArperatHble COCTOSHHS BeliecTBa. Da30BbIe EPEX0Ibl 5 https://m.edsoo.ru/7fA1bf72
Hroro no pazueny 24
Paznea 4. QJIEKTPOANHAMUKA
bubmuoreka [JOK
41 | Omextpoctatuia 10 . https://m.edsoo.ru/7f41bf72
. . bubnuoreka [JOK
4.2 | TlocTOSTHHBIN 2JIEKTPUUYECKHUI TOK. TOKH B pa3JIMUHBIX cpeaax 12 1 1 https://m.edsoo.ru/7f41bF72
Hroro no paszneny 22
PezepBHOE Bpemsi 2 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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11 KVIACC

KoanuecTBo 4acos 3
Nen/m | HamMeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Kontpoabubie | [IpakTuyeckue AEKTPOHHEIC (IHPPOBLIC)
Bcero o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Paznen 1. DJEKTPOJUHAMUKA
1.1 MarnuTtHOe noJie. DJIeKTpOMarHuTHasT WHTYKIIHS 11 1 3 Bubmaorexa [JOK
: ) https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paszgen 2. KOJIEBAHUS U BOJIHBI
bubmmoreka [{OK
2.1 MexaHu4ecKue U AJIeKTPOMarHUTHBIE KOJIeOaHUs 9 1 https://m.edsoo.ru/7f41c97¢
bubmmoreka [{OK
2.2 MexaHu4ecKue U JIeKTPOMarHUTHBIE BOJTHBI 5 1 https://m.edsoo.ru/7f41c97¢
bu6moreka [IOK
2.3 Onrraka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Paszgen 3. OCHOBBI CHEHI/IAJII;HOﬁ TEOPUU OTHOCUTEJBHOCTH
3.1 OCHOBBI CHIEITUATBHON TEOPUH OTHOCUTEIBHOCTH 4 1 bubmoreka LIOK
' https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 4
Paszgen 4. KBAHTOBAS ®U3UKA
. bubnmuoreka [JOK
4.1 DJ1eMEHTHI KBAHTOBOU OIITUKU 6 https://m.edsoo.ru/Tf41c97¢
bu6mmoreka [JOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 10 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 15
Paszgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOOU3UKU
bu6mmoreka [JOK
51 DneMeHThl aCTPOHOMHUU U acTPOPHU3UKU 7 1 https://m.edsoo.ru/7f41c97¢
Hroro mno pazueny 7
Paznen 6. OBOBIHIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobmaromee nosTOpeHHE 4 https://m.edsoo.ru/7f41c97c
Hroro o pazueny 4
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PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME
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10 KVIACC

KoandecTBO 9acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Konrtpouasbnsbie | [IpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 ®u3uka — Hayka o npupoze. Hayunsie MeTO bl TIO3HAHKS 1 bubnuorexa [JOK
OKPY>KaroIIEero MUpa https://m.edsoo.ru/ff0c32e2
Poinb 1 MecTo (pu3uku B GOPMHPOBAHUU COBPEMEHHOM
2 Hay4YHOU KapTUHBI MUPA, B PAKTHYECKOU JI€ATETLHOCTH 1 brommorexa [HOK
- P pa, B 1P https://m.edso0.ru/ff0c33e6
noien
Mexanudeckoe nBmkeHrne. OTHOCUTEILHOCTh
3 MeXaHW4YecKoro aBmwkenus. [lepemenienue, CKOpoCTh 1 buommorexa TOK
- ep » CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE MPAMOIIMHENHOE TBHKEHUE 1 bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOTMHENHOE IBH)KEHUE 1 bubmmorexa [IOK
YCKOp P A https://m.edsoo.ru/ff0c372e
bu6mmoreka [IOK
6 CBo6 .Y 0 1
BOOOIHOE MajieHHe. Y CKOpeHue CBOOOIHOTO MaieHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe aBmxeHue. /[Brkenne MatepraibHON 1 bubmuorexa [JOK
TOYKH IO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuniun otHocutenbHocTH ["anunes. MHepuuanbHbie bubmuoreka [JOK
8 . 1
cuctemsl orcuera. [lepBriii 3akoH HeroToHA https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [Ipunnun cynepno3uiu cui. Bropoit 1 bubnuoreka [JOK
3akoH HploTOHA 1J19 MaTepraibHONU TOYKU https://m.edsoo.ru/ff0c3be8
bubmuoreka [JOK
10 |T i H 1
peTuii 3akoH HproTOHa 171 MaTepuaIbHBIX TOYEK https:/m.edsoo.ru/ff0c3bes
1 3akoH BceMHpHOro tarorenus. Cuna tspkectu. [lepBas 1 bubnunoreka [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo0.ru/ff0c3d00
bu6nmoreka [JOK
12 | C .3 I'yka. B 1
118 YUPYTOCTH. JaKOH 1 yKa. Bec Teia https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koadpdunuent tpenus. Cuna 1 bubnmoreka [JOK

CONMPOTUBJICHUS ITPU ABUXKCHUU TCJIA B JKUAKOCTHU UJIU I'a3€

https://m.edsoo.ru/ff0c3f76
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[TocTynarensHoOe U BpalaTeIbHOE IBUXKEHHE a0COIIOTHO

bubmuoreka [JOK
14 TBEPJOTO Teaa. MoMeHT cuibl. [1ne4o cumel. YcnoBus
P . https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIo Tea
NmMnynsc MaTtepuanbHONM TOUYKH, CUCTEMbI MAaTEpUATBHBIX
15 Touek. MIMImynbe cuitbl. 3aKOH COXpaHEHUs UMITyJIbCa bubmorexa HOK
' Y ’ P Mt https://m.edso0.ru/ff0c43d6
PeakTruBHOE IBHKEHUE
Pabora u momtHOCTE cvitbl. KuneTndaeckas sHeprust
16 MartepuaibHOi Touku. Teopema 00 H3MEHEHUH bubmotexa [JOK
P - L 0P https://m.eds00.ru/ff0c4502
KHHETUYECKON PHEPTUHU
[TorenmmanesHas 3Heprus. [loTeHunaNbHAs YHEPTUS yIIPYTO
17 nehOpMHUPOBAHHOM I nHEl. [loTeHIIMaTbHAS SHEPTHS bubmotexa [JOK
PMHP Py ) P https://m.edsoo.ru/ff0c461a
Tena BOJIM3U MOBEPXHOCTU 3eMITH
[ToTeHuanpHBIC ¥ HEMIOTCHITUAIIbHBIC CHITBI. CBSI3b
18 paboThl HEMTOTEHIIUATILHBIX CUJT C U3MEHEHUEM bubnuoreka [IOK
MEXaHWYECKON PHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHUS https://m.edso0.ru/ff0c478c
MEXaHNYECKON SHEPTUH
JlaGopatopHas pabota «VccinenoBanue cBs3M pabOThHI
19 CUJIBI C U3BMEHEHUEM MEXaHUYECKOW SHEPTUH Teila Ha
MIpUMeEpPE PACTHKEHUSI PE3UHOBOTO JKIyTay
20 KontponbHas padota o teme «Kunematuka. JluHamuka. bu6mmoreka [JOK
3aKOHbBI COXPaHEHHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM bubnuoreka [JOK
21
teopuu. bpoyHnoBckoe nemwkenue. duddysus https://m.edsoo.ru/ff0c4dc2
99 XapakTep ABMKEHHUS U B3aUMOCHCTBHUS YaCTHI] BEIICCTBA.
Mojenu cTpOeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEll
93 Macca monekyn. KonuuectBo BemiectBa. [locTosnHas
ABoraapo
24 TermoBoe paBHOBecue. Temneparypa U €€ U3MEpEHHUE.
[Ikana remneparyp Llenbcus
. bu6mmoreka [JOK
25 Wneansheiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT H

https://m.edsoo.ru/ffOc4fde
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AOGcomoTHas TeMIiepaTypa Kak Mepa cpeaHeit

26 | KHHETHYECKOW PHEPTUU JIBUKCHUS MOJICKYJ. Y paBHEHHE bubmmorexa LIOK
Mereneesa-Knaneiipona https://m.edsoo.ru/ff0c511e
27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI
)8 JlabopartopHas pabdora «lccrienoBanue 3aBUCIMOCTH
MEXTy TapaMeTpaMH COCTOSIHUS Pa3peIKSHHOrO Ta3ay
29 N3omporieccsl B HCAIEHOM ra3e U UX rpadudeckoe bubnuorexa [JOK
MpEJICTAaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHSIsSI SHEPTUs TEPMOAMHAMUYECKON CHCTEMBI 1
30 | cocoOwr €€ n3meHeHns. KommaecTBO TEIIOThI U padoTa. bubmorexa HOK
BHyTpeHHsIs SHEPTHs OJHOATOMHOIO MEAIBHOrO ra3a httas://m.edso0.1/ff0c9952
bubmuorexa [JOK
31 | Bt remionepenaty https://m.edsooL.Iru/ff005036
32 VenbHasg TEINIOEMKOCTE BenlecTBa. KoInM4ecTBO TEINIOTHI bu6moreka [IOK
IIpH Terionepenaye. AnuabaTHelil mporecc https://m.edsoo.ru/ff0c5c36
33 [TepBrIil 3aKOH TEPMOAMHAMUKHN U €70 TPUMEHEHHE K bubnuoreka [IOK
H30MIpoIeccaM https://m.edsoo.ru/ffOc5efc
34 HeobOparumocTs mporieccoB B mpupoe. Bropoit 3akon bubnuoreka [IOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII/] TersioBoi MamrHbl fﬁ tI/;)?I/jIn?TeedI;ic}Irﬁlﬁ 0c600a
36 Huxn Kapro u ero KITJ]
37 | DKomoruyeckue mpooIeMbl TEIJIOIHEPT e THKN
38 Oo6o6matomuit ypok «MonekysipHas ¢pusrka. OCHOBBI bubnnoreka [JOK
TEPMOIUHAMU K https://m.edsoo.ru/ff0c6938
39 KonTponbHas pabota o teme «MomnekynspHas pu3uKa. bubnnoreka [JOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6a50
40 | [TapoobpazoBanue u KoHAeHcalus. VcrapeHne u KuneHue BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAs ¥ OTHOCUTEJIbHAS BIAXKHOCThH BO3/yXa. bubnunoreka [JOK

Hacsiennsiit nap

https://m.edsoo.ru/ff0c64d8
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Tsépnoe teno. Kpucrammueckue u amopQHsie Tena.

bubmuoreka [JOK

42 | AHU30TpOIUS CBOMCTB KPUCTAIUIOB. JKUIKHE KPUCTAILIBL. https:/m.edsoo. ru/fOcE5f0
CoBpeMeHHbIE MaTepUallbl
43 [InaBnenue u KkpuctauM3anus. Y iejbHas TEIoTa bubmuorexa [IOK
iaBieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44 | YpaBHEHHUE TEIJIOBOro OanaHca https://m.edsoo.ru/f0c6820
45 DnekTpu3aius Tei. DIeKTpruIeckuit 3apsan. J(Ba Buga bubnuorexa [JOK
AIEKTPUYECKUX 3aPS/IOB https://m.edsoo.ru/ff0c6bcc
46 [TpoBOAHMKH, AUDTIEKTPUKH U TIOTYTPOBOAHUKHU. 3aKOH bubnuoreka [JOK
COXpPAHEHUS JEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
47 B3aunmopeiictue 3apsnoB. 3akoH Kynona. TodedHblid bu6moreka [IOK
AIEKTPUYECKUI 3apsiT https://m.edsoo.ru/ff0c6ced
Hanpsioxénnocts amektpudeckoro nouist. [Ipuanun
48 CYyNEpPHO3UIUHU NEKTPUUECKUX Tosiel. JInnun bubmmorexa HOK
" https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTU
PaboTa cwi anexrpocrarnueckoro nodist. [ToTenmuant. bubnuoreka [IOK
49
PasnocTs noreHnnanoB https://m.edso0.ru/ff0c6f00
50 [IpOBOTHUKY U TUAIEKTPUKHU B DJIEKTPOCTATUUECKOM T10JIE. bubnuoreka [IOK
Jusnexkrpudeckas MpoOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
N bu6mmoreka [JOK
51 OnekrpoémkocTs. KoHneHncaTop httos://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTh IIJIOCKOT'0 KOHJIEHCATOPa. DHEPTHUSs bubnmuoreka [JOK
3apsKEHHOr0 KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTopHas padora "M3MepeHne 3IeKTpoEMKOCTH
KOHieHcaTopa"
[IpuHUMN IEHCTBUS U IPUMEHEHHE KOHJIEHCATOPOB,
54 | XOTWMPOBATBHOIO annapara, CTPYWHOIO IPUHTEPA.
DneKkTpocTaTH4ecKas 3alnuTa. 3a3eMIIeHUe
ANEKTPONPUOOPOB
DNEeKTPUYECKUN TOK, YCIOBHS €r0 CYIIECTBOBAHMSL.
55 [TocTostnubii TOk. Cuna Toka. Hanpsbxenue.

COHpOTI/IBJ'ICHI/IC. 3akon Oma AJIg ydacCTKa LCIn
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HOCJIGI[OB&TCJIBHOC, napaajiCJibHOC, CMCIIAHHOC

bubmuoreka [JOK

56 | coenuneHue mpoBoAHKUKOB. JlaboparopHas paboTa 0.5
8 POBOA paTopHai p https://m.eds00.ru/ffOc74f0
«/3yueHune CMEmanHOr0 COSAMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOITHOCTB AIIEKTPUIECKOTO TOKA. 3aKOH bubnmoreka [JOK
Jxoyna-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa Ui MOJIHOM (3aMKHYTOM) 31€KTPUUYECKON
58 uernu. Koporkoe 3ambikanue. JlabopatopHas padorta 05 bubnuorexa [JOK
«M3mepenne D/]C nctoyHnka Toka U €ro BHyTPEHHET O ' https://m.edsoo.ru/ffOc7ae0
COIPOTHUBIICHUS)
DNEeKTPOHHAS TPOBOJAUMOCTH TBEPIBIX METAJIIOB.
59 | 3aBHCHMOCTBH CONPOTHUBIICHHUS METAJUIOB OT TEMIEPATYPHI.
CBepXIpoBOIMMOCTh
60 DJIEKTPUYECKH I TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX
MTyYKOB
[TosrynpoBOTHUKH, UX COOCTBEHHAS U TIPUMECHAs
61 npoBoauMOcTh. CBOMCTBA P—N-Tiepexo/a bubmorera [IOK
P ] P ' https://m.edsoo.ru/ff0c84ae
[TonmynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUYECKHI TOK B paCTBOpaxX M paciuiaBax
62 BJIEKTPOJIMTOB. DIEKTPOIUTAUECKAS TUCCOLIUAIINA bubmorexa LOK
P ’ P ’ https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
63 DJIEKTPUYECKHUI TOK B razax. CaMOCTOSITEIbHbBIN U bubnuoreka [JOK
HECaMOCTOSTEIbHBIN pazpsa. Monnus. [1nazma https://m.edsoo.ru/ffOc84ae
DnexTpuyeckue npudopsl U YCTPOMCTBA U UX
64 | mpaktuyeckoe npumeHenue. [IpaBuna TeXHUKU buommorexa [TOK
P P P https://m.edsoo.ru/ffOc86fc
0€301acHOCTH
bubnuoreka [JOK
65 OO6o0maronuii ypok «JIeKTPOAMHAMUKAY
HHATOTH yP pon https://m.edsoo.ru/ff0c88be
KonTponbHas pabota o Teme «DIeKTpoCcTaTHKA.
66 ITocTosSIHHBIN 3IEKTPUUECKHAN TOK. TOKH B pa3IUyHbIX bubmorexa HOK
P ' P https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PezepBHblit ypok. KoHTponbHas pabota 1o reme bubnuorexa [IOK

"OnexkTpoauHaMuka"

https://m.edsoo.ru/ff0c8c56
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68

PezepHblit ypok. O6o0maroniuii ypok no remam 10 kacca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME
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11 KVIACC

KoandecTBO 9acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Konrtpoisnsie | [IpakTnyeckue
n/n Bcero u3yuyeHHsi | o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThbI
ITocTossHABIE MaruuTHI M X B3anMojielicTBue. MarauTHoe
1 nojie. Bektop MaruutHoi HHAYKOWU. JIMHUY MarHUTHOM 1 bubnmorexa LOK
' P Y ' https://m.edso00.ru/ff0c9778
WHTYKIAH
9 MarnuTHOe 1oJie TPOBOJHUKA ¢ TOKOM. OnbIT Dpcrena. 1 bubmmoreka [{OK
B3anmopeiicTBre MpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopatopHas paborta «/3yueHue MarHuTHOTO TOJISl KaTYIIKH 1 1 bubnuoreka [JOK
C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO TIOJIS1 HAa MPOBOJHUK ¢ TOKOM. Crita
4 Awmrepa. JlaboparopHas padora «lcciaenosanue NENCTBUA 1 1 bubmmorexa LOK
pa. patop p https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOMY
5 JlelicTBMEe MarHUTHOTO TOJIST HA JBHXKYIIYIOCS 3apsyKEHHYIO 1 bubnuorexa [JOK
yactuity. Cuna Jlopenma. Pabota cuel Jlopenna https://m.edsoo.ru/ff0c9df4
DJIeKTpoMarHuTHas MHAYKIus. [IoTok BeKTopa MarHUTHOM
6 naaykiuu. DJ1C nHayKIuu. 3aKOH 3JEKTPOMarHUTHON 1
nHaykuuu Dapanest
7 JlaGopatopHas pabota «lccnenoBanue siBICHUS 1 1 bubnuoreka [JOK
3JIEKTPOMArHUTHON WHTYKIIMH» https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. fAABNenue camounaykiuu. IJ1C
8 CAMOMHIYKIIMU. DHEPTUSI MATHUTHOIO I10JISI KATYIIKHA C TOKOM 1 bubmmorexa [JOK
Y ’ p Y ’ https://m.edsoo.ru/ff0ca600
DIEeKTPOMarHuTHOE I0JIe
TexHuyeckue ycTpoicTBa U UX IPUMEHEHUE: TTOCTOSHHBIE
9 MarHuThl, 3JIEKTPOMArHUTHI, SIEKTPOABUTaTENb, YCKOPUTEIN 1
3JIEeMEHTapHBIX YACTUIL, UHIYKIIMOHHAS [1€Yb
10 O6o6matomuit ypok « MaraHuTHoe moje. DIeKTpOMarHiuTHas 1 bubnuoreka [JOK
VHTy KLU https://m.edsoo.ru/ff0cab82
1 KontpomnbHas pabota o Teme «MarHuTHoe 1osie. 1 1 bubnuorexa [IOK

3J'ICKTpOMaFHI/ITHa${ HHAYKOUS»

https://m.edsoo.ru/ffOcad58
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CBobonnbIe MexaHuueckue kojebanus. ['apmonnueckue

bubmuoreka [JOK

12 | xonebanus. YpaBHEHUE TraPMOHUYECKUX KOJICOAHUH.
p p https://m.edsoo.ru/ffOcaf06
[IpeBpanienue sHepruu
JIabopatopHas pabora «lccnenoBanue 3aBUCIMOCTH TIEpUO/Ia
13 | manbIx KonebaHui Tpy3a HA HATHU OT JJTUHBI HUTH M MACCHI
rpy3a»
KonebarenbHbrit KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIC
14 | xonebOauus B HaEaIBLHOM KOJIEOATEIHLHOM KOHTYPE. AHAIOTUS bubmmorexa LOK
ype: https://m.edsoo.ru/ff0cb820
MEX Ty MEXaHUYECKUMH U JICKTPOMArHUTHBIMH KOJICOaHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS YHEPTUU B UICATHLHOM bubnuoreka [JOK
Kos1e0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0ch9c4
[IpencraBnenue o 3aTyxarmux KoiedaHusx. BoiHyXIeHHbBIE
16 | mexanmueckue koneOanust. Pe3zonanc. BeiHy K IeHHBIE bubmorexa HOK
) ' yx https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIC KOJICOAHUs
[Iepemennsblii TOK. CHHYCOMJAIBHBIN TEPEMEHHBIN TOK.
17 | MoOIHOCTE HEPEMEHHOIO TOKA. AMIUIUTYIHOE U bubmorexa LOK
. P ’ y https://m.edsoo.ru/ffOcbd34
JefcTBYyIOIee 3HAUCHHUE CUJIBbI TOKA U HAIIPSDKEHUS
18 Tpancdopmarop. IIponsBoacTBo, mepemaaya U MOTpedIICHUE
AIEKTPUYECKON SHEPTUHI
YCTpoilcTBO U MPAKTHUECKOE MPUMEHEHHUE IJIEKTPUUECKOTO
19 | 3BOHKa, reHepaTopa nepeMeHHOro TOKa, JTNHUI bubmmorexa [JOK
’ patopd 1ep ’ https://m.edsoo.ru/ff0cc324
aNIeKTporepeaay
DKOJOTHYeCKHE PUCKU IIPU MTPOU3BOJICTBE IEKTPOIHEPTUU.
20 | KynbTypa HCIONb30BaHUS SIEKTPOIHEPTHH B TOBCEIHEBHON
KU3ZHU
MexaHnuyeckue BOJIHBI, yCIIOBUS paciipocTpanenus. [lepuos.
21 | CkopocTb pacmpocTpaHeHHs U JIMHA BOJIHEL. [lonepeunsie u bubmmorexa [IOK
P pactpocIp ' P https://m.edsoo.ru/ffOcca54
MIPOJIOTLHBIE BOJHBI
99 3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. bubnunoreka [JOK
TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DNeKTpOMarHUTHEIE BOJHBI, UX CBOMCTBA U cKopocTh. [lIkana bubnmoreka [JOK

QJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0
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[IpuHIHUIIBI pauOCBA3U U TelIeBUACHU. PazButue cpencrs

24
cBs3u. Paguonokanus
25 | KonTponbHas padota «KonebaHus U BOTHBD nggg;fg;fﬁ}?mcc 618
26 [IpssMOnMHENHOE pacIIPOCTPAHEHHUE CBETA B OTHOPOJHOM bubnunorexa [JOK
cpeae. Toueunblid HICTOYHUK cBeTa. JIydy cBeTa https://m.edsoo.ru/ff0cd350
97 Otpaxenue cBeta. 3aKoHbI OTpakeHus ceeta. [locrpoenue bubnuorexa [JOK
M300pakKeHUH B TUIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cBera. [loHOE BHYTpEHHEE OTPAKEHHUE. bubnuorexa [JOK
[IpenenpHbIi Yroa NOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7{6
29 JlabopatopHas pabota «3mMepeHnne mokazaress mpeIoMIeHuUs bubnuoreka [JOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenune nzobpakenuii B muH3e. Dopmysa TOHKOM bubmuorexa [JOK
JIMH3BL. YBEINYEHUE JINH3BI https://m.edsoo.ru/ffOcdd1e
31 JlabopatopHas pabota «lccinenoBanue CBOMCTB N300payKeHUIMA
B JIMH3aX»
32 Hucnepcus cera. CroskHBINA cocTaB Oenoro ceeta. L[BerT.
JlabopaTopHas paborta «HabmroaeHre nucrepcuu CBeTay
33 HNutepdepentus ceeta. udpakmus cera. JudpakimonHas bubnuoreka [JOK
peméTka https://m.edsoo.ru/ff0ced22
34 | [lonepeunocTs cBeTOBBIX BOJH. [lonspuzanus cera bubmmorexa [JOK
https://m.edsoo.ru/ffOcf02e
35 OnTHueckue MpuOOPHI U YCTPOHUCTBA U YCIOBUS UX
0€e3011acHOr0 MPUMEHEHUS
36 ['panuIel MPUMEHUMOCTH KIACCUYECKON MEXaHUKHU. bubnuoreka [JOK
[TocTynatel cnenuaibHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU U bubnuoreka [JOK
COKpAILEHHUE JJIUHBI https://m.edsoo.ru/ffOcfad?2
38 DHeprus U UMNYJIbC PEIATUBUCTCKON YyacThIlbl. CBSI3b MaCChI bubnuoreka [JOK

C 3Hepr1/1e171 " UMITYJIbCOM. 3Hepr1/m ITOKOA

https://m.edsoo.ru/ffOcfc68
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KontponsHas padora «OnTtrka. OCHOBBI ClIEIIHAIbHON TEOPUU bubmorexa [IOK
39
OTHOCUTEIbHOCTH https://m.edsoo.ru/ff0cf6f0
bubmuoreka [JOK
40 | ®otonbl. Dopmyina [nanka. DHEpPrust U UMIMYILC POTOHA
pMYy P yae § https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHe U uccnenoBanue porodddexra. OnbiTel A. T bubnuorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl porodddekra. YpaBHEeHUE DUHIITCHHA IS bubnmoreka [JOK
¢dorordpdexra. «KpacHas rpanuna» gorosddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onpith [1. H. JIeObeneBa. Xumuueckoe bubnuorexa [JOK
JNIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTponucTBa U MIPaKTUYECKOE TPUMEHEHUE:
(dboTornemMeHT, (HOTONaTINK, COTHEUHAsT OaTapesi, CBETOIUO/
45 | Pemenue 3a1a4 o TeMe «DJIEMEHTHI KBAHTOBOW OMTHKM» bubmorexa [TOK
g https://m.edso0.ru/ff0d0302
46 Mogpens atroma Tomcona. OmbiTel Pezepdopia mo paccessHuio bubmuorexa [JOK
o-dyactull. [Inmanerapuas Moaens aroma https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 | Tloctynatsl bopa
Y P https://m.edsoo.ru/ff0d0Oafa
48 N3nyyenue u nornomieHrne GOTOHOB MPHU MEPEXOJIE aTOMa C bubnuoreka [JOK
OJIHOTO YPOBHS SHEPIrUU Ha Ipyrou. Buael ciekTpoB https://m.edsoo.ru/ff0d0Oafa
BonHoBsie cBolicTBa yactuil. Bosinbl ne bpois.
49 | KopnycKyJsspHO-BOJHOBOM ayanu3Mm. CIIOHTaHHOE U bubmmorexa [JOK
PIyCKY:IP ad ' https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3Ty4YeHHE
50 OtkpsiTue paguoaktuBHocTU. OnbITH Pesepdopaa mo bubnunoreka [JOK
ONPEJICTICHUIO COCTaBa PAJMOAKTUBHOTO U3ITyUYECHHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eta-, raMma-u3nydeHus. Biusnue
PaMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI
OTtkpbiTHE TIPOTOHA U HeWTpoHa. M30Tombl. Anbha-pacna.
. . bubmuoreka [JOK
52 | DneKkTpOHHBIN U MO3UTPOHHBIN OeTa-pacnajn. ['amma-

HU3JTy4YCHHC

https://m.edsoo.ru/ff0d1162
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53

OHeprus cBA3M HYKJIOHOB B sipe. SIepHble peakluu.
Snepusrii peakrop. [IpoOraeMbl, mepcrneKTUBBI, SKOJIOTUYECKHE
ACIEKTHI SACPHON dHEPTETUKHU

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

54

OnemeHTapHble yacTUlbl. OTKpBITHE O3UTPOHA. MeTo bl
HaAOJIOIEHUS M PETUCTPAINH SIIEMEHTAPHBIX YacTHI. Kpyriibrii
cron «DyHIaMeHTanbHbIE B3aUMOICUCTBUS. ENMHCTBO
(bU3NIECKO KapTHHBI MUPa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BuTus acTpoHoMuu. puknagnoe u
MHPOBO33PEHUYECKOE 3HAUYCHUE acCTPOHOMUU. By 3BE31HOTO
Heba. Co3Be3nus, ipKkue 3BE3/IbI, MIAHETHI, UX BUJIMMOE
nBrokenne. ColHeyHas cucreMa

56

Connne. Conaeunast akTHBHOCTh. MicTounnk sHeprun ComHIa
" 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI INIABHOU
IIOCJIEI0BATEIBLHOCTH. BHyTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEACTABICHUS O IPOUCXOKICHUN U
spostronny CoJtHIa U 3BE3NT

58

Muneunsiii [Iyte — Hama [Manaktuka. [TonoxxeHue u 1Br>xeHue
Connua B ['amaktuke. [Nanaktuku. YEpHBIE IBIPHI B siApax
rajlakTHUK

59

Bcenennas. Paz6eranue ramaktuk. Teopus bomnbioro B3peiBa.
PennkroBoe nznydyenue. MerarajakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTponbHas pabota «D1eMeHTbl aCTPOHOMUU U
acTpou3uKI»

62

O6o6matomuit ypok. Ponb ¢pusuku u acTpoHOMUU B
SKOHOMHUYECKOM, TEXHOJOTHYSCKOMN, COITMAILHON M STHUYECKOMN
cdepax nesaTenbHOCTH YeTOBeKa

63

Oo6o0maronuit ypok. Ponb 1 MecTo pU3MKHN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE MUpa

64

O6o0mmaronuit ypok. Ponb gusnueckoit Teopun B
(bopMUpOBaHHY MPEICTABICHUH 0 (pU3NIECKOW KapTHHE MUPa
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O6o0maronuit ypok. Mecto (pu3ndeckoil KapTHHBI MUPA B

65 | oOmiem psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEJICTAaBICHUI O IPUPOJIE
66 PesepBHblil ypok. MaruutHoe nose. DJIeKTpoMarHUTHas 1
WHTY KIS
67 PesepBHblit ypok. Ontuka. OCHOBBI CHIELIMATIBHOW TEOPUU 1
OTHOCHUTEJIbHOCTH
68 Pesepnbiit ypok. KBantoBas ¢usuka. D1eMeHThl aCTpPOHOMHUH 1 bubnuorexa [JOK
1 acTpoPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
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YUYEBHO-METOJMYECKOE OBECIHEYEHUE OGPA3OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI IS YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

HUAPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU HHTEPHET



