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HHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEIHET0 OOIIEero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHHM W TpeOOBaHUU K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
¢benepanbHOi paboueil mporpaMMbl BOCIUTAaHHMS M KOHLEMIMHM TIPENOAaBaHUs Yy4eOHOTO
npeamera «Pu3uKa» B 00pa30BaTeNbHBIX
opranmzanusax Poccuiickoit  @enepanuu, peaqu3ylIIUX OCHOBHbIE 0Opa3oBaTelbHbIC
MIPOTrpaMMBl.

Cogepxanue mporpaMMbl Mo (u3MKe HampaBieHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa obydarontuxcs 10—11 kmaccoB npu oOyueHnu ux (pusuke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO noaxoa. [IporpamMma no ¢usrke cOOTBETCTBYET
tpeboBanusiM PI'OC COO k 1mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydeHHs, a TaK)Ke YYUTHIBAET HEOOXOAMMOCTh pPEaTU3alUU MEXIPEIMETHBIX
CBs3ell (PU3MKM C E€CTECTBEHHO-HAYyYHBIMHU Yy4eOHBIMU MpenMeTamMu. B Heil ompenenstorcs
OCHOBHBIE IIeJIM U3Yy4eHHUs (U3UKH HAa YPOBHE CPEIHEro o0Iero oOpa3oBaHUs, MIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UMKHU: JIMYHOCTHBIE, MeETamlpeIMETHbIE, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma o pu3uke BKIIOYAET:

[] mmaHMpyeMble pe3ysbTaThl OCBOCHUS Kypca U3k Ha 6a30BOM ypOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI 10 rojiaM 00yUEHUs;

O coziep;kanue yuyeOHoro npeamera «dusukay 1mo rogam 00y4eHuUs.

®u3rKa Kak Hayka 0 HauOoJee O0IIKX 3aKOHAX MPUPOIbI, BEICTyHAs B KAYECTBE y4E€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUN 00 OKpY>KalolIeM MUpE.
HIkonpHBIH Kypc (GU3HUKH — CHCTEMOOOpPA3yIOIIMH Ml eCTEeCTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJBKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUN, N3ydaeMbIX
XUMueH, ononoruet, ¢usnueckoir reorpadueir u actpoHomueil. Mcnoiab30BaHNEe M aKTHBHOE
npUMeHeHne (GU3NYECKUX 3HAHUW OmpenesseT XapakTep W pa3BUTHE Pa3HOOOpaA3HBIX
TEXHOJOTUN B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TMOTYyYEHHS HOBBIX
MaTepUasoB C 3aJJaHHBIMU CBOWMCTBaMHU U ApPYyrux. M3yuenue Gpusmku BHOCUT OCHOBHO BKIIa] B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00yJaromumxcs, B popMupoBaHUE YMEHUN
MIPUMEHSITh HaYYHBIH METO/I MO3HAHUS TIPU BHITIOJTHEHUH UMU Y4EOHBIX HCCIIeIOBAaHUM.

B ocHOBy kypca Qu3uMKu Ui YpOBHSI CpeJHEro o0Iiero oOpa3oBaHUS MOJIOXKEH P
uJel, KOTopble MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC ABIISETCS TOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3HMKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM ¢ Hel MaTepuall Kypca GU3NKUA 00bEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBisierca (OpMHpOBaHHE IPEACTaBICHHN O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHOIb30BaHUE T'YMaHUTApPHOTO
noTeHnuana pu3ndeckoit HayKu, OCMBICTICHHE CBS3U Pa3BUTHA (U3UKH C pa3BUTHEM OOIIECTBA,
a TaKkKe ¢ MUPOBO33PEHYECKIMHE, HPABCTBEHHBIMU U YKOJIOTUYECKUMH MPOOIEMaMH.



Hoes npuxnaonou nanpasnennocmu. Kype ¢usuku npeanonaraeT 3HAKOMCTBO C
IIUPOKHM KPYrOM TEXHHUYECKUX M TEXHOJOTMYECKUX TNPHIOKEHUH H3yYCHHBIX TEOpUH U
3aKOHOB.

Hoes skonocuzayuu peanusyercsa IMOCPEACTBOM BBEICHUSA DJJIEMEHTOB COICPIKAHMA,
MOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU M TEXHOJIOTHH, a TaKkKe OOCYXKIEHHS MPOoOJIeM PallMOHAIBHOTO MPUPOIOIOIb30BAHUS
1 3KOJIOTMYECKON O€30I1aCHOCTH.

CrepkHEBBIMU 3JIEMEHTaMHU Kypca (U3MKM Ha ypOBHE cpelHero oliero odpa3oBaHus
ABJIAIOTCS (u3ndeckue Teopuu ((HOopMHUpPOBaHHME MPEACTABICHUH O CTPYKType HOCTPOCHMS
¢usnveckoil Teopuu, poiau (PyHIAMEHTAJIbHBIX 3aKOHOB M TPHHLUIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPHUPOJE, TPaHUIAX NPUMEHHUMOCTH TEOPHM, /Ui OMHCAHUS €CTECTBEHHO-
Hay4HbIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOAX0 B Kypce (PM3UKH Pean3yeTcs MPEexXe BCEro 3a CUET
OpTaHU3aIH SKCIIEPUMEHTAILHON JEesTeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO WCHOJIB30BAHWE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B TMporpamme Mo (usuke OoOBeAWHEHBI B OOIIUI CIUCOK
VYICHUYECKUX MPAKTUYCCKUX pa0oT. BeimeneHne B ykazaHHOM IepedyHE JIabopaTOPHBIX padoT,
MPOBOJIUMBIX JIJISi KOHTPOJSL M OLIEHKH, OCYIIECTBIISICTCS YJYacTHHKaMU 0Opa30BaTEbHOTO
mporecca UCXo/s U3 0COOCHHOCTEH TUIAHMPOBAHMS M OCHAIeHus kabuHeta ¢usuku. [lpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEPEHHUS,
WCCIICIOBAHMSI 3aBUCHUMOCTEH (M3UYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpKE
MIPEUIOKEHHBIX THITOTES.

Boinbiioe BHUMaHuE yAeIseTCsS PEHICHUI0 PAacYETHBIX M KaueCTBEHHBIX 3aaad4. [Ipu sTom
11 pacyE€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3alauyl C IBHO 3a/1aHHON (PU3MUECKON MOJIENbIO,
MO3BOJISIONINE TPUMEHSTh HM3Y4YEeHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pasaenoB. Jisi KadueCTBEHHBIX 3a/1a4 IPHOPUTETOM
ABIISIIOTCSL 3aJaHMsg Ha OOBSCHEHHE NPOTEKaHHUs (QU3MUECKUX SBIEHUH U TPOLECCOB B
OKpy>Karomien >Xu3HU, TpeOyromue BblOopa (U3NYECKONl MoJenu Ui CUTyallMd MpakTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B  coorBerctBun ¢ TpeboBanusiMu PI'OC COO Kk MaTepHalbHO-TEXHUYECKOMY
obecrieyeHno y4yeOHOro mporecca 0a3oBbI ypoBEeHb Kypca (M3MKM Ha YpPOBHE CPEIHEro
o01iero o0pa3oBaHMs JODKEH M3y4daTbCs B YCIOBUAX MPEIMETHOTO KaOuHeTa (M3MKU WIN B
YCJIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEeIMETOB €CTECTBEHHO-HAYYHOr0 LuKia. B xabunete
(bU3MKN T0JKHO OBITH HE00X0AUMOE J1abopaTopHOe 000PYI0BaHKE /ISl BHIIIOJHEHUS YKa3aHHbIX
B TMporpamMmme 1o (U3MKE YYEHHYECKUX MPAKTUYeCKHX paboT M JAEMOHCTPALMOHHOE
o0opynoBaHue.

JleMoHCTpanmoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHUMAaJIBHON JOCTATOYHOCTU U 00ECHEeUnBaeT MOCTAHOBKY MEPEUYMCICHHBIX B MPOrpaMMe Mo
(Gu3nKe KIFOYEBHIX JAEMOHCTPALWN MJIS WCCICNOBAHUS HW3YYaeMbIX SIBICHHHA W TIPOIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe oOopynoBaHUE Ul YYEHHUUECKHUX MPaKTHYECKHX padboT (opMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B pacdéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTuueckre KOMIUIEKTHI J1a0OpaTOPHOrO OOOpPYIOBaHUS JOJIKHBI OBITH
MOCTPOEHBI Ha KOMIUJIEKCHOM HMCIIOJIb30BaHMM AHAIOTOBBIX M IM(POBBIX MPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.



OCHOBHBIMU LETAMH U3Y4eHUS! PU3UKU B 00IIEM 00pa30BaHUU SBISIIOTCA:

O

O

O

(dhopMUpOBaHHE UHTEPECA U CTPEMIICHUS O0YJAIOIIUXCS K HAYYHOMY H3y4EHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHUE
HCCIIeIOBATENILCKOTO OTHOIICHHS K OKPYKAIOIUM SIBJICHHSIM;
(hopMUPOBaHHE HAYYHOTO MUPOBO33PCHHUSI KaK PE3y/bTaTa U3YUCHHSI OCHOB CTPOCHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
dbopmupoBaHUEe YMEHHI OOBSCHSTD SBJICHUS C UCIIOIB30BAaHUEM (PU3UYECKUX 3HAHUH U
HAyYHBIX JIOKA3aTeIbCTB;

(dbopMHpOBaHUE TMPEICTABICHUH O PO (HU3UKHU Ui PA3BUTHUS JTPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTH.

JlocTHKEHUE ITHX 1eJiei 00eCIIeunBaeTCs PEIICHUEM CIICAYIOIUX 331a4 B POLIeCcCe
M3Y4eHHS Kypca (GU3UKU HA YPOBHE CPEIHEr0 O0IIeTro 00pa30BaHuUs:

O

O

npUOOpETeHNE CUCTEMBI 3HAaHUK 00 00IUX (HU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUAX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHThI aCTPOPHU3UKY;
(dbopMHpoBaHKUE YMEHHUI IPUMEHATh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS
(bU3NYECKUX SIBICHUH B IPUPOJIE U AJIS IPUHSITUSA NPAKTUYECKUX PEIIeHHUH B
MMOBCEIHEBHOM JKU3HH;
OCBOEHHE CIIOCOO0B PELICHUS PA3JIMYHBIX 33/1a4 C IBHO 33JaHHOH (pu3nueckoin
MOJIEJIBIO, 337124, [T0IPa3yMEBAIOIINX CAaMOCTOSTEIbHOE CO3aHNe (PU3NUECKOM
MOJIEJIH, aJ€KBATHOM YCIOBUSAM 3a/1a4H;
MOHUMaHKe (PU3NYECKUX OCHOB U MPUHIIUIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB U
TE€XHOJIOTUYECKHUX IIPOLECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPELY;
OBJIaJICHHE METO/IaMU CaMOCTOSITENIbHOTO TUIAaHUPOBAHUS U IPOBEACHUS (PU3NUECKUX
HKCHEPUMEHTOB, aHAJIN3a U MHTEPIIPETAlUK HH(POPMALIUHU, OIIPEIeTICHHS
JIOCTOBEPHOCTH IIOJIy4YEHHOT'O pe3yibTaTa;

CO3JaHUE YCIOBUHM I PA3BUTHUS YMEHHU IIPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOH AESITEIBHOCTH.

Ha usydenue ¢usuku (0a30BbIf ypOBEHb) Ha YpPOBHE CpEAHEro oduiero odpa3oBaHus
orBoguTcs 136 gacoB: B 10 kimacce — 68 yacoB (2 vaca B Hezento), B 11 kmacce — 68 vacoB (2
yaca B HEJICIIO).

[Tpennaraemslii B mporpamMmMe 1o (pu3uke nepedeHsb J1a00paTOPHbIX U MPAKTHUECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENh JIETAaeT BHIOOpP MPOBEACHUS JTa0OpPaTOPHBIX PadOT U
OIIBITOB C Y4ETOM MHJIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MMO3HAHUSA
@usuka — Hayka o npupozge. Hayunele METOABI NO3HAHHUS OKPYKAIOLIETO
mupa. Pomp  skcnepumeHnta U TEOpHUH B IIpoLecce  IO3HAHUSA IIPUPOJBI.
DKcIepuMeHT B (hu3uke.
MonenupoBanue (HpU3NYECKUX SIBICHUH U TpouieccoB. HayuHbie TumnoTessl.
dusnuecKue 3aKOHbI U TeOpUH. [ paHUIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIUI COOTBETCTBUA.
Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B
IIPAKTHUYECKOU IEATEIbHOCTH JIIOJIEH.
Jlemoncmpayuu
AHasoroBsle ¥ U(GPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe — ABuxkeHue.  OTHOCUTENIBHOCTH MEXaHUYECKOTO  JIBHXKCHHS.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpenHSsT CKOPOCTh, MTHOBEHHAsT CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOUKH, UX MPOEKIIMH HA OCH CHUCTEeMbI KoopauHat. CloKeHue MepeMenieHui u
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE NpsIMOJHMHEHHoe ABmxkeHnue. ['paduxu 3aBucuMoCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NepEMEIICHUSI MaTEPUAIIbHON TOUKU OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne CBOOOTHOTO MaIeHusI.

KpuBonuueiinoe nBmxenue. J[[BukeHne MarepuanbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJI0 CKOPOCThIO. YTJOBasi CKOpPOCTb, JIMHEWHas cKopocTh. llepuon u
yactoTa oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue YCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: CIHUJIOMETP, ABUKEHUE
CHapS/IOB, LIETTHBIC U PEMEHHBIC MEpEauH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETa, UIUTFOCTPAINS KUHEMATHUYEeCKUX XapaKTEPUCTUK JIBHKCHHS.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY ¥ TOPU30HTANIBHO.

N3mepenue yckopenust cBoOogHOTO majaeHus. Hampasnenue

CKOPOCTH TP JBUKEHUU IO OKPYKHOCTH. Yuenuueckuu

9KCnepumMeHnm, 1abopamopHule pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHISI MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOILIGHUSI ~ MEXKIYy  NYTAMHM, HPOWJIECHHBIMU  TEJIOM  3a
MOCJIeIOBATENbHBIE pPaBHbIE MPOMEKYTKM BpPEMEHHM IPU PABHOYCKOPEHHOM JIBUOKEHUH C
HavyaJIbHOM CKOPOCTHIO, PAaBHOU HYIJIIO.

N3yuenue nBUKEHUS MIAPUKA B BA3KOU KUIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa



ITpuHIHN OTHOCUTEIBHOCTH lanunes. ITepsblit 3aKOH HeroTona.
NHepuuanpHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunmun cynepno3uuuu cwi. Bropoit 3akoH Hbeiorona s
MarepuanbHOU TOUKU. Tpetuil 3akoH HproTOHA 151 MaTepHATIbHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (moxosi, ckojibxkeHus, kadeHusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHsI CKOJIbKEHUS U cuiia TpeHus mokos. Koadduiment tpenns. Cuna conpoTUBICHUS
IIPU ABUKEHUU TeJIa B )KUJKOCTH WM Tase.

[TocrynarenbHoe U BpamareabHOE ABUKEHHE a0COTIOTHO TBEPAOro Tesa. MOMEHT CUJTBI

OTHOCHUTEJIbHO OCH BpameHus. [1nedo cunbl. Y cnoBus paBHOBECUs TBEPAOTO Tea.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE NPUMEHEHUE: TOAINUITHUKY, IBHKECHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBnenue nnepuuu. CpaBHEHUE Macc B3aUMOJEHCTBYOMUX Tel. Bropoii 3akon HpioToHA.

Nsmepenue cuit. CinoxeHune cril. 3aBUCUMOCTD CHITBI YIIPYTOCTH OT JeOopMaIiu.

HeBecomocts. Bec Tena mnpu yCcKOpEeHHOM TNOABEME W NAJACHUMU.

CpaBHEHHE CHUJI TPEHHUS TIOKOS, KAYCHHS U CKOJIBKEHHs. Y CIOBHS

paBHOBecusi TBEpHoOro Tena. Buael paBHOBecus.  Yuenuueckuii

9KCnepumenm, 1abopamopmsie pabomel VI3ydenue IBUKEHUs Opycka 1o

HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJT YIPYTOCTH, BO3HHKAIOIIUX B MPYKWHE M PE3NHOBOM
oOpa3ie, OT ux AedopMaIuu.

HccnenoBanue yciioBUuil paBHOBECHUS TBEPJIOTO TeJla, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmnynee  maTepuasibHOM TOYKH (Tena), CHUCTEMbl  MaTepUATbHBIX TOYEK.

Nmmysnbe cuibl 1 M3MEHEHHME WMITYJIbCa TeJla. 3aKOH COXPaHEHHS UMIyJibca. PeakTuBHOE
JIIBHOKEHHE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckast sHeprus marepuanbHoil Touku. Teopema 00 M3MEHEHUM KHHETHUYECKOU
JHEPTHH.

[TorennuanbHas sHeprus. IloTeHnManbHas s3HEprus ynpyro AepopMUpPOBaHHON MPYKUHBI.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLUANbHBIE CHIbL. CBsA3b PabOThl HEMOTEHLUMAIbHBIX CHJI C
U3MEHEHHEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBINA
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABUKEHUE.

Ilepexos MoTeHIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHole pabomuol

N3yuenne abCOMIOTHO HEYNMPYTOro yaapa ¢ TMOMOIIBIO JIBYX OJMHAKOBBIX HHUTSIHBIX
MAasITHUKOB.



HccnenoBanue cBsi3M pabOThI CUJIBI C W3MEHEHHMEM MEXaHWYECKOW HSHEepruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTI'O JKI'yTa.

Pa3znen 3. MoJsiekyasipaasi pu3uka u TepmoguHaMuka Tema 1.

OcHO6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE 0OOCHOBAHHE.
BbpoynoBckoe nBuxenue. uddysus. Xapaktep ABMKEHHUS W B3aUMOJEWUCTBUS YaCTHUIL
BemiecTBa. Monenu CTpOeHHS Ta30B, KUIKOCTEH M TBEPABIX Tell U OOBICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojened. Macca u pasmepsl Mojekyid. KommuecTBo Bemiectsa.
[TocTostnuas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KHHETUYECKONH TEOPUU
UAeaIbHOrO ra3a. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeaHed KHHETHYECKOW SHEpruu
TEINIOBOTO JBWKEeHUs dactul rasa. Illkama temneparyp KeneBuna. ['a30BblE 3aKOHBI.
VpaBuenue MengeneeBa—Knaneiipona. 3akon Jlanmerona. M3omporieccsl B UACaIbHOM Ta3e ¢
MIOCTOSTHHBIM KOJIMYECTBOM BemlecTBa. | paduueckoe mpencTaBieHue H30IMPOIECCOB: H30TEPMa,
M30x0pa, nu3obapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BelIecTBa, Qororpaduu MoeKyI
OpPraHUYECKUX COCIUHEHUM.

OmnpiTel 0 AU dy3un KuAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUS.

Mogens onbita LltepHna.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monens, HIUTFOCTpUpPYIOLIas PUPOLY AaBJIEHU ra3a Ha CTEHKH cocyza. OIBITHI,

MJUTFOCTPUPYIOILME YPAaBHEHUE COCTOSIHUS MJICAJIbHOTO Ias3a,

U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

OmnpeneneHue Macchl BO3[yXa B KJIAcCHOM KOMHAaTe Ha OCHOBE M3MEpEeHHH 00bEéMa
KOMHATHI, aBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y TApaMETPAMU COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckas cuctemMa. BHYTpEHHsAs dHEprus TEPMOAMHAMUYECKOM CUCTEMBI U
crocoOb! e€ n3menenus. KonuuecTBo TemioTel U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UJAEATBbHOrO ra3a. Buasl Temnonepeaadu: TeIIONPOBOIHOCTD,
KOHBEKIIMSI, W3JydeHHUE. YJelbHasg TEIUIOEMKOCTh BelecTBa. KoJIMYecTBO TEIUIOTHI IIPH
TEIUIonepeaye.

[Tonsitue 00 anuabatHoM mporiecce. IlepBobrii 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamMuky. HeobpaTHMOCTE TIPOIIECCOB B IPUPO/IE.

TennoBeie MAIIWHBI. [TpunIUTIBI JIEUCTBUSA TETIJIOBBIX MaIluH.
[IpeoOpa3oBanus HEPTUU B TEIUIOBBIX MalIMHax. KoapuuueHT nose3Horo neicTBUs TEMI0BOM
MamuHbl. [{ukn KapHo u ero ko3 uiimeHT mojae3Horo ASHCTBUA. DKOJIOTHYECKUE MPOOIEMbI
TEIJI0PHEPTeTHKH.



TexHuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHME: [BUTaTellb BHYTPEHHErO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPruM Tejla IPU COBEPUICHUH pPAOOTHI: BBUIET MPOOKU U3
OYyTBUIKH TOJl JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHwe >(upa B JATyHHOH TpyOke myTéM
TpeHUsI (BUIEOJEMOHCTPALIMS).

M3MeHeHMe BHYTpEeHHEH sHepruu (TeMIieparypsl) Teaa npu Temionepenade. OneIT no

annabaTHOMY pacIIUPEHUI0 BO3/1yXa (OMbIT ¢ BO3AYIIHBIM
OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O JIBUTATEIIsL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenne yienbHOM TEMIOEMKOCTH.

Tema 3. Azpezamnvle cocmoanusn eeuwecmea. azoewvie nepexoowt I1apoodbpazoBanue u
KoHJIeHcanus. VicnapeHue u kunieHue. AOCOIOTHAS U

OTHOCHUTEIbHAs BIAXKHOCTh BO3ayxa. HackienHslil map. Y enpHas TejaoTa mapooOpa3oBaHHUs.
3aBHCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBICHHUS.
TBépnoe Teno. Kpucrannuueckue u amopdubie Teraa. AHU30TPONHS CBONCTB KPUCTAJLIOB.

XKunkue xpuctamibl. CoBpeMeHHble MaTepuayibl. [lnaBieHue M KpucTaM3anus. Y aeiabHas
Teruiora iasiaeHus. Cyonumanus.

YpaBHeHHE TEIIOBOIro OajnaHca.
TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: TMTPOMETP MU IICUXPOMETP,

KaJIOpUMETp, TCXHOJIOI'MH MMOJIy4CHUA COBPCMCHHBIX MaTCpHaJIoOB, B TOM qucCJieC
HaHOMAaTCpUuaJIoB, U HAHOTCXHOJIOI'HH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue nmpu moHW>KEHHOM JaBICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmroienne HarpeBaHus ¥ MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.
JleMoHCTpanust KpUCTAILJIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepeHne OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Tel. OJIEKTpUYeCKUN 3apsan. JlBa BuAa DIEKTPUYECKHX 3apsioOB.
IIpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsinoB.  3akoH  Kynona. TodeuHbI  2JIEKTPUYECKUH  3apsnl.
Onexrpuueckoe mnone. Hanpsxk€éHHocTe anekTpuueckoro mnois. IlpuHumn cynepnozunun
ANEKTpUYECKUX Mosiel. JINHUN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIS.

PabGora cunm osnextpocratmueckoro mond. Ilorenmuan. Pa3sHOCTH MOTEHIMANOB.
IIpoBOAHMKY M TUAIEKTPUKH B 3IEKTPOCTATUUECKOM MoJe. J{u3neKkTprudeckas IpOHULAEMOCTb.

OnexTpoéMkocTh. KonneHncaTop. DneKTpo€MKOCTh IIIOCKOT0 KOHIEHCATOpa.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

TexHuuyeckue ycTpoicTBa M TNPAKTUYECKOE MNPHUMEHEHHUE: 3JIEKTPOCKOI, AJIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOPOB, KOHIEHCATOp, KONMHWPOBAIbHBIH
anmapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.



B3auMozeicTBrue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTBD AJIEKTPOEMKOCTH IJIOCKOT'O KOHJIEHCATOPa OT IUIOLIAAH IIACTHH,
PacCTOSIHUS MEXIY HUMH U IU3JIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmoannwiit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS SJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon Oma aiig yyacTka Henu.

DnekTpruyeckoe CONPOTHUBIICHUE. VY nenbHoe CONPOTHUBJICHUE BEILECTBA.
[TocnenoBarensHOE, MapaieibHOE, CMEIIAHHOE COSTMHEHNE ITPOBOIHUKOB.

Pa6ota snexkTpuueckoro Toka. 3akoH [[xoyns—JIenna. MOMHOCTD 37EKTPUYECKOTO TOKa.

DNEeKTpOABUKYIAsA CUJla U BHYTPEHHEE CONPOTHBICHUE HCTOYHUKA TOKA.
3akon OMa /7151 TOJTHOM (3aMKHYTOM ) 3NIeKTpruieckoi nenu. KopoTrkoe 3aMbIKkaHue.

DIIEeKTPOHHAs TPOBOIUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTUBIICHUS
METaJUIOB OT TemmepaTrypbl. CBEpXIpPOBOIUMOCTD.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBoauuku. COOCTBEeHHAs U TPUMECHAsI TPOBOAMMOCTH TOTYIIPOBOTHUKOB.
CgoiicTBa p—N-nepexona. IloaynpoBogHIKOBbIE TPUOOPHI.

DNeKTpUYECKU TOK B  pacTBOpax U paciuiaBax 3JEKTPOJIUTOB.

DNEKTPOIUTHYECKAS AUCCOLUALINS. DIIEKTPOIIU3.
OneKTpuuecKkuil ToK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITENbHBIN pa3zpsn. MoaHus.

[na3ma.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: AaMIEPMETp, BOJIBTMETP,
peocraT, HCTOYHHUKHM TOKa, DJEKTPOHArpeBareibHbIE MPUOOPBI, 3IIEKTPOOCBETUTEIILHbBIE
MpUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIH ITHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJYTPOBOIHUKOBBIN IO, TAIIbBAHHUKA.

Jlemoncmpayuu

N3MepeHne cuibl TOKa U HANIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIIECHUS LHMJIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOIIAIN
ITONIEPEYHOI0 CEYEHUS U MaTepHuana.

CwmenanHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipsamoe m3MepeHue MEKTPOABHXKYIIEH Cuibl. KOpoTKoe 3amMblKaHWE TrajbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIIEHHUS.

3aBUCHMOCTb CONPOTUBIIEHNS METAJIJIOB OT TEMITEpaTypHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa 1 NpOBOAUMOCTH BO3Ayxa. OTHOCTOPOHHSISA

IIPOBOAMMOCTD AMOAA. Yuenuueckuii 5KcCnepumenm,

nabopamopnvle pabomwl VI3yueHne CMEIIaHHOTO COSMHEHMS

PE3UCTOPOB.

W3mepeHne  SIEKTPOABIKYLIEHM CHJIBI  HCTOYHHMKA TOKAa M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6mronenue snexrposusa.

MesknpeaMeTHbIe CBS3H

N3zyuenne kxypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kiacce ocymiecTBisieTCs € y4&€ToM
COJIEPKATENBHBIX MEXKIIPEIMETHBIX CBsi3el C KypcaMd MaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nouwsamus, CBS3aHHbIE C M3YyYCHMEM METOJOB HAYYHOIO IO3HAHUSA:
ABJICHUE, HAy4HbIM (akT, rumoresa, (usnueckas BeIUYMHA, 3aKOH, TeOpus, HaOIrOAeHue,
HKCHEPUMEHT, MOACTUPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pelleHHEe CUCTEMbl YypaBHEHUH, JMHEHHass QyHKUus, mapabona,
runep0oiia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CHHYC, KOCHHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKUUH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: MexaHuyeckoe JABUKEHHE B KHUBOW Ipupoze, Juddy3us, ocMoc, TEII000MeH
KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIAUH, TEMIOBOE PAaBHOBECHUE), DJIEKTPUUECKUE SBJICHUS B
YKABOU MIPUPO/IE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJIJIOB, 3JICKTPOJIUTUYECKAs IUCCOLUALIMS, TaJIbBAaHHKA.

T'eoepaghus: BMaxxHOCTH BO3IyXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUH C MCIOJIb30BAaHMEM MEXaHU3MOB, YUET TPEHUS B
TE€XHUKE, MOJIIMIHHUKM, HCIOJb30BAHUE 3aKOHA COXPAaHEHMs] MMIyJIbca B TEXHHKe (pakera,
BOJIOMET ¥ JIpyTue), ABUraTellb BHYTPEHHETO CropaHusi, IapoBas TypOHHA, OBITOBOM
XOJIOAUJIbHUK, KOHAUIIMOHECP, TCXHOJIOTUH ITOJYUCHUA COBPECMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC
HaHOMAaTepHalioB, W  HAHOTEXHOJIOTWMH,  AJIEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHUE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM MpHUHTEP, SJIEKTpOHArpeBaTelbHbIE MPUOOPBI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3auMoaelcTBHE NTOCTOSSHHBIX MAarHuToB. MarHuTHOE mMoJIe.
Bexkrop marauTHOM HHAYKIMU. [IpyHIMII Cyniepno3UMM MarHUTHBIX MOJEH. JINHUM MarHUTHON
uHaykiud. KapTrHa TuHUN MarHUTHOM MHTYKIIUU TTOJISl TIOCTOSIHHBIX MarHUTOB.

MarauTtHoe mojie MPOBOJAHMKA ¢ TOKOM. KapTMHa JAMHUN MHIYKUMM MAarHUTHOTO TMOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJBILIEBOTO NMPOBOJHUKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoeiicTBre MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHma, e€ Monaynb W HampaBieHue. JIBWKeHUE 3apsHDKEHHOM YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pabora cuisl Jlopenma.

SIBneHne HIEKTPOMAarHUTHOM MHAYKUMHM. [lOTOK BeKkTOpa MArHUTHOM WHAYKIIHH.
DNEeKTpOABMKYIIAS CUJIAa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuun Papanes.

BuxpeBoe anexTpuueckoe moje. DIEKTPOABHKYIIAs cuila HHAYKIMU B IPOBOJHUKE,
JBHOKYILIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpasuio JleHna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.



TexHu4yeckue YCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHHME: IIOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIA.

B3aumozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HetvictBue cuibl JIopeHila Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCHUMOCTD JJICKTPOABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepoBanue 1ecTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3J1€KTPOMAarHUTHON WHIYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Kojaedanus

Konebarenbnass cucrema. CBoOOAHBIE MeXaHWYECKUEe KoyieOanus. [apMOHMYECKHE
konebOanus. Ilepuon, uactora, amrmummtyaa u ¢asza kojeOanuid. [IpyKUHHBIH MasTHUK.
Matemaruueckuil MasTHHUK. YpaBHEHHE rapMOHUYecKuX Koisiebanuil. IlpeBpamienue sHepruu
MIPU TAPMOHUYECKHUX KOJIeOaHHIX.

Konebarenbupiii kOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B HACATHHOM
KOJIeOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIY MEXaHHMYECKUMH U DJIEeKTPOMarHUTHBIMU
kosneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS PHEPTUU B HUJCAIBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxarImux KojeOaHUsSX. BeIHYyXIeHHbIE MEXaHUYECKHE KOJeOaHUs.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennsbiii Tok. CUHYCOUANbHBIN NMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U AEHCTBYIOIEE 3HAUEHNE CUJTbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepedadya M MOTPEOICHHE AIEKTPUUYECKOUW DHEPTHH.
DKOJIOTHYECKUE PHUCKU TPU TPOU3BOJCTBE JIIEKTpodHepruu. KynbTypa UCHOIB30BaAHUS
3JIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoOMCTBAa M MPAKTHUYECKOE TIPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, TUHUH JIEKTPOIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyiedaTenbHON cUCTEMBI (IPYKUHHBIA UM MaTeMaTHYeCKUN
MasiTHUK).

HaGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanmne cBOWCTB BHIHYXKICHHBIX KOJIEOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANMEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HANpsDKEHHUST OT BpPEMEHH) JUis
ANEKTPOMATrHUTHBIX KOJICOaHHH.



Pe3onaHc mpu mocnenoBaTeIbHOM COEIMHEHMHM PE3UCTOpA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATopA.

Mopenb TuHUN 3NEKTPOIIepeaayuH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBUCUMOCTHY MEPUOA MAJIBIX KOJIeOaHHH rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue NEpeMEHHOrO TOKa B LENUM W3 MOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHble 60JIHbL

Mexanuueckue BOJIHBI, yclioBuUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
u juuHa BonHbl. [lomepeunble M mpoaonbHble BoOJHBL HWHTepdepenuus u audpakuus
MEXaHUUYECKUX BOJIH.

3Byk. CKopocCTh 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCIIOBUS HM3JIY4YEHMsI AJIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTanus BektopoB E, B, V B anexkrpoMarHuTtHoi BosiHe. CBOMCTBa 3J1EKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, NpeloMIieHue, moyspusauus, audpakuusa, unTepdepenus. CKOpoOCTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3y1eKTPOMarHUTHBIX BOJIH. IIpUMeHEHnEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIIBEI paTuOCBA3Y U TeNIEBUACHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuueckue yCcTpOWCTBa W NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIIbTPa3ByKOBasi JUAarHOCTHKa B TEXHUKE M MEIWLIMHE, pajap, paguolNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHE MOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs: Te0 Kak HCTOYHHK 3BYKA.

HaGnroneHnue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 qupakiui MEXaHHYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmonenune cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILJIUTYAON U 4acTOTOM
KoJeOaHuH.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTPAXKEHHWE, IPEIOMIICHHE,
noJsipusanus, tudpakuus, uHTepdepeHuus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonnHelHOe pacpocTpaHEHUE CBETA B OJTHOPOJHOM Cpelie.
JIyu cBera. To4yeuHblii HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHune M300pakeHHI B IIIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHbI TPENIOMIIEHUS CBeTa. AOCONIOTHBIM  IOKa3aTelsb
npenomieHusd. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbI yrosl IMOJTHOTO BHYTPEHHETO
OTpaKEHUS.

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro csera. L[Ber.

Cobuparomue u paccewBaromive JUH3bl. ToHKass nuH3a. DOKYCHOE pacCTOSHHE H
onTHYeCKasi cuila TOHKOHM JmuH3bl. [TocTpoeHne n3o0paxkeHnit B COOMPAIOLINX U PACCEHBAIOIINX
nuH3ax. PopMyna TOHKOW JUH3BL. Y BEIUYECHHE, TaBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH FEOMETPUYECKOM ONTUKH.



BonnoBass onrtuka. WHTepdepennus cBera. KorepeHTHbIE HWCTOYHHUKHU. Y CIIOBUS
HAOJIOACHNS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHKOB.

Hudpakuust cBeta. JudpakumonHas pemérka. YcIoBHe HaOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaJCHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHudeckue YCTpOWCTBA M IpPAKTHYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOCKIIMOHHBINA ~ armapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, JU(PaKIHOHHAS
peméTKa, MoJITPOUI.

Jlemoncmpayuu

[IpsimonuHeiiHOe pacrpocTpaHeHue, OTpaXEHHE U TMPEIOMICHHE  CBETa.
Ontuyeckue mpuOOpPHI.

[TonmHOe BHYTpeHHEe oTpakeHue. MoJenb CBETOBO/IA.

HccnenoBanue cBONCTB U300paxeHU B TMH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmronenne nqudpaknuu cBera.

HaGurotenue aucriepcuu cBera.

[Tonmy4yeHne crieKTpa ¢ HOMOIIBIO IPU3MEI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

HaOnroneHue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
N3mepenue nokasaresns MpesioMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300paXKeHU B TMH3AX.
Habmtonenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHUTEILHOCTH
I'panuubl MPUMEHUMOCTH KJIacCH4YecKol MexaHuku. [locTynaTel crennalibHON TEOpPUU
OTHOCUTEIBHOCTH: HWHBAapUAHTHOCTh MOJYJA CKOPOCTH CBE€Ta B BaKyyme, MPUHIUI
OTHOCUTEIBLHOCTH DHHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Paszpen 7. KBanToBas puszuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®ortonsl. ®opmyina [lnanka cBsa3u sHEPrUM POTOHA C €ro YacTOTON. DHEPTUs U UMITYIIbC
¢doroHna.

OtkpeiTe u wuccinenoBanue (orordpdekra. Ombitel A. I'. CromeroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitnmreitHa nist hotodddekra. «KpacHas rparuna» Gororddexra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTporucTBa U MPAKTUYECKOEe IPUMEHEHHE: (POTOrIeMeHT, POTOIaTUUK,
coJIHeuHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT Ha YCTaHOBKE C IUHKOBOM IJIaCTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro GpoTtoagdekra.



CBeTOoauOI.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -yactuil. IlmanerapHas
Mmojenb atoMa. Iloctynarel bopa. M3nyuenue u norsiomienne GOTOHOB MPU MEPEXo/ie aToMa C
OJIHOTO YypPOBHsI »HEpruu Ha napyroil. Buasl cnexktpoB. CnekTp ypOBHEH 53HEpruu aroma
BOJOpOAA.

BousiHoBgI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIA aHaIU3
(criekTpocKoM), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

OrnpezeneHue JIMHBI BOJIHBI Jla3epa.

Habmroienue inHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HaGroienne TMHeWYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCIIEPUMEHTHI, JTIOKa3bIBAOIINE CIOKHOCTb  CTpoeHust  sjapa. OTKpbITHE
paanoakTuBHOCTH. OnbITEI Pe3epdopaa 1o onpeneneHuo cocraBa pafuoaKTUBHOTO U3TyYECHHUS.
CsoiicTBa anb(da-, 6era-, raMmma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBBIE OPraHU3MBI.

OtkpeiTue npoToHa W HehTpoHa. Hyknonnas mozpens siapa I'eiisendepra— MBaHeHKo.
3apsan sapa. MaccoBoe uncio sapa. M3otomsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaa. ['amma-uznydeHue. 3aKkoH
PaZMoaKTUBHOIO pacraja.

DOHeprust CBA3M HYKJIOHOB B sifipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHsle peakuuu. JleleHUe U CUHTES SEP.

Anepuuiii  peaktop. TepmosinepHbiii cuHTe3. IlpoOmeMbl M MEPCHEKTUBBI  SJIEPHON
JHEPreTUKU. JKOJIOTHUECKUE aCTIEKTBhI AIEPHON SHEPTETHUKH.

OnemeHTapHble yacTUllbl. OTKpPBITHE MO3UTPOHA. MeToabl HaOMIOJAEHHUS U perucTpanuu

aJieMeHTapHbIX vacTull. DyHnameHTanbHbIE B3auMojeicTBus. EnuHCTBO (usnyeckoi

KapTUHbBl Mupa. TexHHuYeckue yCTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: JI03UMETD,

Kamepa Bunbcona, siaepHbIil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul VlccnenoBanue

TPEKOB YacTHIL (110 TOTOBBIM (hoTOrpadusm).

Paspnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Oransl pa3BUTHS aCTpOHOMUHU. [IpuKnanHOe 1 MUPOBO33pEHYECKOE 3HAUEHUE
aCTPOHOMHUHU.

Bun 38é3nH0r0 HeOa. Co3Be3nus, sipkue 3BE3/IbI, MJIAHETHI, UX BUAUMOE JBH)KEHHE.

Conneynas cucrtema.

Connue. Conneunass akTUBHOCTb. Mcrtounuk sHeprum ConHua M 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPHUCTHKU. J(MarpamMma «CHEKTPAJbHBIA KJIACC — CBETHMOCTBY. 3BE3IBI
IJIABHOM TIOCJIEIOBATENBHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3] TJIaBHOU
MoCJIeZI0BaTeNbHOCTU. BHYTpeHHee cTpoeHune



3BE311. COBpEMEHHbIE MPEJICTABIICHUS O TPOUCXOXKIEHUU U 3BoMtonMU CoiHIA U 3BE37. DTambl
JKU3HHU 3BE3].

Muneunsiii [Tyts — Hama ["anaktuka. [Tonoxxenue u neuxkenune Comnuua B ["anaktuke. Turbl
rajiakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPBI B A1pax rajlakTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66ma. PazOeranue rajakTuk.

Teopust bonbiioro B3peiBa. PennkToBO€ U3ITyYeHUE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHHH
JUISL OTIpE/IeNICHUS! MOJIOKEHHSI HeOECHbIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUA
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Hab6mronenus B reneckon Jlynsl, uraner, Maewroro [lyru.

Oo6o0marniee NoBTOpeHne

Ponp (u3Wkum m acTpOHOMHUHM B SKOHOMHYECKOHM, TEXHOJIOTHYECKOH, COIMAIBLHOW U
THUYECKOU cepax AesITeIbHOCTH YeJIOBEKa, POJIb M MECTO (PU3UKU
U acTpOHOMHUH B COBPEMEHHOW HAY4YHOH KapTHHE MHUpA, pOJib (U3NYECKOH TEOpUH B
(hopMUPOBaHHH TIPEJCTABICHUNH O (U3MUYECKON KApTUHE MHpPA, MECTO (U3MUYECKON KapTUHBI
MUpa B 00IIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUNA O IPUPO/IE.

MexnpeameTHble CBSI3U

Wzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCyHIECTBISETCS C Y4ETOM
COJIEpKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHd MaTE€MaTUKH, OWOJIOTMHM, XHUMHH,
reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle nonsmus, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAay4YHOI'O IO3HAHUSA:
sBIICHWE, HAy4YHBIH (hakT, TUmoresa, (u3nueckas BENIWYMHA, 3aKOH, Teopus, HaOI0JIeHUE,
SKCIEPUMEHT, MOJECIHPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHE (PYHKLHHU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbHI M UX
MPOEKIIMA HAa OCHU KOOPJWHAT, CIOXKEHHE BEKTOPOB, MPOW3BOJHBIC JIEMEHTAPHBIX (YHKIIHM,
MIPU3HAKU TT01I00US TPEYTOIHHUKOB, OMPEIeTIeHNE TUIOIAIN TUIOCKUX GUTYp U 00BhEMa Te.

buonocus: snekrpudeckue SBICHUS B KUBOW MpPUPOJE, KoJeOaTenbHbIE IBUKEHHUS B
KUBOW TPHUPOJIC, ONTUYECCKUE SIBICHHUS B XKUBOW MPUPOJE, NCHCTBUE pajuallid Ha >KUBBIC
OpraHU3MBI.

Xumusi: CTpOEHHE aTOMOB UM MOJEKYJ, KpUCTAJJIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKOM PEIIETKH, CIEKTPATIbHBIN aHAN3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aI€KH MArHUTHBIX pyH, (GOTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texnonozus: TUHUW DIIEKTPONEpeay, T€HepaTop MEPEMEHHOI0 TOKa, 3JEKTPOJABUTATENb,
WHIYKIIMOHHAS TI€Yb, pajap, paJuoONpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COTHEUHas 6atapest.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mpeamera «Du3uka» Ha ypOBHE CPEIHETO OOIIEro 00pa3oBaHUS
(6a30BBIl  ypOBEHB) JOMKHO  OOECHEYHUTh JOCTM)KCHHE  CIEAYIOIUX  JTUYHOCTHBIX,
MCTAIMPEAMCETHBIX U TPECIMETHBIX 06p330BaTeJ'IBHI)IX PE3YIBTATOB.



JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE PE3yIbTaThl OCBOSHUSI yueOHOro mpeamera «Du3mka» TOKHBI OTPaXaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYarOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW [EHHOCTHBIX OpPHEHTAlUH, TIO3UTUBHBIX BHYTPEHHUX
yOeXJICHHI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSIM POCCHICKOTO  OOIIecTBa,
paciiMpeHue >KU3HEHHOTO OIbITa U OMbITa JCATEIHHOCTH B MPOIECCE PeaM3alMi OCHOBHBIX
HaIPaBJICHUH BOCITUTATEIBHON JCSITEIbHOCTH, B TOM YUCIIC B YACTH:

1) rpaxIaHCcKOro BOCIIHTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMN 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUIICKOTO OOIIECTBa;

MPUHSITHE TPATUIIMOHHBIX 00IIEYETIOBEUSCKUX TYMAHUCTHUECKUX B IEMOKPATHICCKUX
IICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICITEILHOCTh B MHTEPECaX rPaKIaHCKOTO OOIIECTRa,
y4acTBOBATh B CAMOYIIPABICHUU B 00Pa30BaTEIbLHON OpraHU3aIiH;

YMEHHE B3aMMO/ICHCTBOBATH C COMMATLHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) MaTPUOTHYECKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOM IPpaXIaHCKOW UJICHTHYHOCTH, MATPUOTU3MA;

[ICHHOCTHOE OTHOIIICHUE K FOCYIapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBE/ICHUS; CIIOCOOHOCTD

OIICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUEHTHUPYSICH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B ICATEITHHOCTH
Y4€HOTO;

OCO3HAHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHUE K MUY, BKITFOUAst ICTETHKY HAyYHOTO TBOPUYECTBA, MPUCYIIETO
¢busnueckoil Hayke;

5) Tpya0BOro BOCHHTAHUS:

UHTEpEeC K pa3iudHbiM chepam TpodeCcCHOHATBHOW JEATSIBHOCTH, B TOM YHCIIEC
CBS3aHHBIM C (U3MKOW W TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu U peann30BBIBATE COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTb U CIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPa30BaHUIO B 001acTH (PU3UKH Ha
MPOTSKEHUU BCEU JKU3HH;

6) PKOJIOrMYeCKOro BOCIUTAHMSA:

c(OPMHUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYPHI, 0CO3HAHHUE IT00ATEHOTO XapaKkTepa
IKOJIOTHYECKUX TPOOIIEM;

TUTAHUPOBAHKE U OCYIIECTBICHUE IEHCTBUN B OKPYKAOIIEH Cpe/ie Ha OCHOBE 3HAHUS
1[eei YyCTOMYHBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHHe OMBITA JCITSILHOCTH YKOJIOTHISCKOW HAIMPABICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 PHU3uKe;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs QU3NUECKON HAYKU;



OCO3HAaHUEC LICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC NU3YUCHUS q)HSI/IKI/I
OCYHICCTBIIATD MMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIHU3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

OTIPEeIIATh LENH NeSTeIbHOCTH, 3a/]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3palaThIBaTh IUIaH PEIICHUS MPOOIEMBbI ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHbBIX
1 HEMATEePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JAESITEIHHOCTb, OICHHBATh COOTBETCTBHE PE3YIbTATOB LM,
OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

KOOPJIVMHHUPOBATh W BBINIOJNHATH Pa0OTy B YCIOBUSAX PEATHHOTO, BUPTYAILHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble uccienoBareibcKkue AeiCTBUA:

BJIQ/IeTh HAYyYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU TMOHATUSMU M METOJaMu (PU3NYECKOM
HayKHU;

BJIQJICTh HABBIKAMU Y4EOHO-MCCIICA0BATEIHCKON U MTPOSKTHOM IEATEIHPHOCTH B 00J1aCTH
(bU3KMKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY IOMCKY METOJIOB pEUIeHHs 3aaay
(U3HYECKOTO COJICpKAHUS, PUMEHEHHUIO PA3INIHBIX METO/IOB MTO3HAHMS;

BJIQJIETh BHJAMHU JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaIui,
MpeoOpa3OBaHUI0 M TPHUMEHECHHUIO B PA3UYHBIX YYEOHBIX CHUTYyalHsX, B TOM YHCJIC TPH
CO3/IaHUU Y4EOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3a/ady, BBIIBUTATH
TUTOTE3y €€ pEIICHUs, HAXOIUTh apryMEHTHl IS JOKAa3aTeJbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHHUS,

AHAIM3UPOBATh TIOJNYYCHHBIE B XOJC PEIICHUS 3aJaqdl  PE3YJIbTaThl, KPUTHYCCKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJladyd B O0Opa30BaTEIbHON JEATEIHLHOCTH, B
TOM YHCJIC TIPU U3y4SeHUHN (PU3UKH;

JaBaTh OLEHKY HOBBIM CHUTYAIIUSM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITSILHOCTH;

yMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeii; BBIIBUTATH HOBBIE

UJeu, mpesiaraTh OpUTHHAIBHBIC MTOAXO0/IbI M PELISHUS; CTAaBUTh MPOOJIEMBI U 3a1a4H,

JIOTTYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

PabGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TOJydeHUS WHpOpManuu (GU3HUYECKOTO COACPIKAHUS M3 HCTOYHHUKOB
pPa3HBIX THIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TOWCK, AaHAIW3, CHCTEMaTH3AlNI0 |
WMHTEPIPETAINIO HHPOPMAIINH PAa3TMYHbIX BUJOB U (DOPM MPEICTABICHHUS;

OIICHUBAThH JIOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHusl, TPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(POPMAITMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (U3NYECKOTO COACPIKAaHUS B pa3IM4yHBIX (opMaTax c yd&€ToMm
Ha3HaueHUs WHPOpPMALMM W LEJNEeBOM ayauTopuu, BbIOMpas ONTHUMaJbHYIO (opmy
NIPEACTABJICHHUS U BU3YaIU3aLuH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YpoKaX (DU3HKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHUS C MCIIOJIIB30BAHHEM SI3bIKOBBIX
CPEICTB;

IMOHUMAThb U UCIIOJIB30BaTh NPCUMYIIICCTBA KOMaHIIHOfI n HH[[HBI/I[[yaHBHOﬁ pa60TbI;

BbIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX ACHCTBUI C Y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEHN KaK/10T0 4J€Ha KOJUIEKTHBA;

MNpUHHUMAThL NLCJIA COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATH W KOOPAWHUPOBATH
JNeHCTBUS TO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH JEHCTBUHM, paclpeneisaTh POiu C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJ1aTh pE3y/IbTaThl COBMECTHOM pabOTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJIOr0 y4aCTHHUKA KOMaHJbI B OOIIMI pe3yabTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHWBATh HJEU C TMO3HIMM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYHWICCTBIATL TIMO3UTHUBHOC CTPATCITHMYCCKOC IMOBCACHHUE B Pa3JIMYHBIX CUTyalUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUITUATHBHBIM.

PerynasitTuBHble  yHHUBepcaJibHble  y4eOHble  /IeliCTBUA
Camoopranmszaums:
CaMOCTOSITEJIbHO OCYIIECTBIJISITh TMO3HABATEIbHYIO JICSITEIIBHOCTh B 00JaCTH (PU3MKH U
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTAaBUTh U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOATEJIbHO COCTaBJIATH IUJIAH PEIICHUS PAcCYETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOTHEHUSI TMPAKTUYECKOM paboThl C Y4ETOM HMMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYXHOCTEH U MPEAINIOYTEHNM;
J1aBaTh OLEHKY HOBBIM CUTYaLIUSIM;
paciiMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHH; eaTh
OCO3HAHHBIN BBIOOD, apTYMEHTUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a PEUICHNUE;
OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHHUIO M TPOSIBICHUIO OPYIUIMH B 00MacTé  (U3HKH,
MTOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTE/IEKT:
JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH, OLEHHUBATh
COOTBETCTBHUE PE3YIbTATOB IIENISIM;
BJIQ/ICTh HaBBIKAMH MO3HABATEILHON pedIeKCHH KaK OCO3HAHMSI COBEPIIAEMbIX JICHCTBHIMA
Y MBICIIUTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHIA;



UCIIOJIb30BaTh MPUEMBI peIEKCUU [T OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YyJIbTaTOB ACITEIbHOCTH;

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH.

B mpouecce nocTHXEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IPOrpamMMbl MO (PU3HKE
IUIs YPOBHS CpPEAHEro o0111ero o0pa3oBaHus y 00y4aromuxcs
COBEPILIEHCTBYETCS YMOLMOHAIBHBIM HHTEIUIEKT, IPEANOJIaraloui copMIUpPOBAaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE 3MOLMOHAILHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PAa3BUTHUSI COOCTBEHHOW AMOIIMOHAIBHOM c(epbl, OBITh YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
M3MEHEHHSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEW CTPEMIICHHE K JOCTMIKEHHUIO LEIH U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JACHUCTBOBATh UCXO/sI U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKIIOYAIOIEH CHocOOHOCTh MOHMMATh SMOLIMOHAJIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €T0 MPHU OCYILECTBICHUH OOIEHUs, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHMUIO;

COIIMAIIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAMBATh OTHOIICHHS C APYTHMHU
JOAbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJBbTATbBI

K konmy o6yuenus B 10 kiacce nmpeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxxaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKHA B (POPMHUPOBAHUHM COBPEMEHHOM
HAyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHHKH M TEXHOJIOTUU, B MPAKTHUYECKOU
eATEIILHOCTH JIFO/IEH;

VUUTBHIBATh TPAHUIIBl MPUMEHEHHs] H3YyYEHHBIX (U3MUECKUX MOJeJeil: MaTepuanbHas
TOYKa, MHEPIUAIbHAS CHCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEJO, HWJICATHHBIN Ta3, MOJCIH
CTPOCHHS Ta30B, )KUJIKOCTEH W TBEPHBIX TEN, TOYCUHBIM SIEKTPUUECKUN 3apsii MpH PEIICHUN
(dbu3vecKux 3a1ay;

pacro3HaBaTh (pu3MUeckue sBIEHUS (TMpoIecchl) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHHWKH, MOJICKYJISIPHO-KHHETUYCCKOW TEOPHHM CTPOCHHUS BEMIECTBA M DIICKTPOIUHAMUKH:
paBHOMEpPHOE M PABHOYCKOPEHHOE NPSIMOJMHEHHOE MABM)KEHHE, CBOOOAHOE TaJeHHE Te,
NBIDKEHHUE 10 OKPY)KHOCTH, WHEpUHMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JBUKCHHE, CTPOCHHE XUAKOCTEH W TBEPIBIX TeN, MU3MEHEHHE O00BhEMa Ten MpH HarpeBaHUU
(OXJTaXKICHUH ), TEIJIOBOE PaBHOBECHUE, HCIIAPCHHE, KOHACHCAINS, TUIABJICHUE, KPUCTAILTU3AIINS,
KHUIIEHHUEe, BIAKHOCTHh BO3/1yXa, TIOBBIIICHHE NABJICHHS ra3a MPHU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBs3b MEXKIYy IapamMeTpaMH COCTOSIHHSI ra3a B HW30MpOIleccax, JJICKTPU3alUs Tell,
B3aMMO/ICHICTBHE 3aps/I0B;

OIMCHIBATh MEXAHWYECKOE JIBIKEHUE, MCIONB3YsS (PU3NICCKUE BEIIMYUHBI: KOOpPJIWHATA,
MyTh, MEpeMeIIeHNe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUjla, UMITYJIbC Tella, KHHETHYeCKas
JHEprus, TOTCHIMAIbHAS SHEPTHs, MeXaHWYeckas padoTa, MEXaHWYeCKas MOIIMHOCTH; IPH
OMMHMCAaHWUU TPABWJIBHO TPAKTOBATh (PUIWYECKUN CMBICT HCHOJIB3YEMBIX BEIUYHMH, WX



0003HAYCHHS U €UHUIIBI, HAXOIUTH (DOPMYITBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUHHY
C IPYTHMH BEIIMYMHAMY;

ONUCHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TN M TEIUIOBBIE SBJICHUS, HCIOJIb3Ys
(¢u3nuecKkue BETUYMHBL: JaBJICHWE Tra3a, TeMIepaTypa, CpeaHsss KHHETHYeCKas SHEprus
XA0THYECKOTO JBUKEHUS MOJICKYJ, CpPEAHEKBAApPATUYHAS CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padoTa rasza, K03()pPHUIHEHT MOJE3HOrO ACWCTBUS TEILIOBOTO
JIBUTATENIS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3NUYECKHUIT CMBICI HCIIOJIb3yEMbIX BETUYHH,
UX O00O03HAUEHUS W CIUHUIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOMIME ITaHHYIO (DU3UIECKYIO
BEJIMYUHY C IPYTUMU BEIIMUNHAM;

ONUCHIBaTh U3YyYEHHBIC 3JEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKUE SIBICHUS
(mporiecchl), UCHONB3YS (U3NYECKUE BEIWYMHBI: AJIEKTPUUECKHUI 3apsl, dJIEKTPUUECKOE IOJIe,
HaMpsHKEHHOCTh  MOJIS, IOTEHIMAaJ, Pa3HOCTh MOTEHIMAIOB, IPU OMNUCAHUU IPABUIBHO
TPAKTOBAaTh (DU3UYECKHIA CMBICI HCIOJIB3YEMBIX BEIHYMH, WX OOO3HAYCHHUS W CIUHUIIBL
yKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMHU BEITMYUHAMU;

AHATM3UPOBATh (U3WUYECKUE TPOIECCHl M SBJICHHS, WCIONB3Ys (PU3UYECKHe 3aKOHBI U
NPUHIMIBL: 3aKOH BceMupHOro tsarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKON IHEPTUH, 3aKOH COXPAHECHUS UMITYJIbCA, MPUHIIUI CYNEPIO3UIIMN CUJI, IPUHITUIT
paBHOIIPaBUs UHEPIUATIBHBIX CUCTEM OTCUETA, MOJICKYJIAPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpeIHEH KHUHETHYECKON HSHEPrUU TEIJIOBOTO JBMIKEHUS
MOJICKYJT C aOCOJIFOTHON TeMIepaTypoil, MepBblidi 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsiyia, 3akoH KylloHa, Mpu 3TOM pa3iMyaTh CIOBECHYHO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYCCKOE BRIPAKEHUE M YCIIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUIIBI ACHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pasnuyaTh yCIOBUA UX O€30MaCHOTO MCIOJIb30BAHUS B IOBCETHEBHOW KU3HH,

BBITIOJIHSITh DKCIIEPUMEHTHI 10 HUCCIEAOBAHUIO (DU3UYECKUX SIBIICHUH W TPOILIECCOB C
WCIMONIb30BAHUEM TPSMBIX U KOCBEHHBIX HM3MEpPEeHUH, Tpu IToM  (HOpMyIUpOBaThH
npoOnemMy/3afady W THUIOTE3y y4eOHOTO DJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPEITIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSAMBIE U KOCBEHHBIE HU3MEpPEHHS (PU3MYECKHX BEIMYUH, MPH STOM
BBHIOMPATh ONTUMAJIbHBIA CIIOCOO M3MEPEHHUs] W WCIOIh30BaTh M3BECTHBIE METONBI OICHKU
IIOTPEIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BETMYMHAMU C HCIIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM, NpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH pPE3yJIbTaTh
MOJIYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BUJE TaOMUI U TpadUKOB, J1e1aTh BHIBOIBI
0 pe3yJbTaTaM UCCIEAOBaHUS;

coOnrofaTh mpaBuiaa O€30MacHOro Tpyda MpU TPOBEACHUHM HCCIEAOBAaHUNH B paMKax
y4e0HOro OSKCIEepUMEHTa, Y4eOHO-HUCCIENOBATEIbCKOW U TPOEKTHOW JEeATENBHOCTH C
HCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOHUCTB U 1a0OpaTOPHOTO 000PYAOBAHNUS;

pemarh pacuéTHhIE 3aJayd C SBHO 3aJaHHOM (U3MYECKOW MOJIEIbI0, HCIIOIb3YS
(du3nyuecKkre 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBHUSA 3aJla4d BBIOUpaTh (PU3HUECKYIO
MOJICJIb, BBIIETATh (PU3NUECKHEe BEIUYMHBI W (OPMYIBI, HEOOXOIUMBIE Mg €€ pEeIIeHHUs,
MIPOBONTH PACcUEThI U OIICHUBATH PEAIbHOCTh MOYYEHHOTO 3HAYCHUS (DU3MUECKON BEIIMUUHBI,

peliath KayeCTBEHHBIE 3aJauyM: BBICTPAWBATHh JIOTMUECKH HEMPOTHUBOPEUYMUBYIO IEMOUYKY
PacCyXXJICHHI ¢ ONTOPOH HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBJICHNUS,



UCIOJBb30BaTh TIPH pEIIEHWH Y4YeOHBIX 3a/7ad COBpPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUU [UIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETALMU U IPEJICTAaBICHUS y4yeOHOW u
HAYYHO-TIONYJISIpHOW HMH(OpPMALMU, TOJYYCHHOM W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBaTh IMOJy4aeMyr0 MH(QOpMaIUIo; NPUBOJUTH IPUMEpPbl BKJIAAA POCCUMCKUX H
3apyOeKHBIX YyUEHBIX-(DU3MKOB B Pa3BUTHUE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIEro
MHUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH; UCIOIH30BATh TEOPETUYECKHIE 3HAHUSA 110 (DU3HKE B
IIOBCEJJHEBHON JKM3HM I oOecrnieyeHHus O€30MacHOCTH NpU OOpallleHuu ¢ NpudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, [T COXPAHEHUS 3/10POBbS M COOIIOACHUS HOPM HKOJIOTHIECKOTO
[OBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B rpyNIe ¢ BBIIOIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, INIAHUPOBATH PAOOTY
TPYIIBL, PAlMOHATIBHO PACHPENeNsATh OOS3aHHOCTH M IUIAHUPOBATh JAEATENIbHOCTH B
HECTaH/JAapPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)XJIOrO M3 YYaCTHHUKOB IpYyNIbl B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.

K konny obyuenus B 11 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHU:

JEMOHCTPHPOBATh HAa MPUMEpPaxX pojib U MECTO (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOMN
Hay4YHO! KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOH TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOMH
JEeSTEIbHOCTH JIFOJIEH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHMLBl TIPUMEHEHHUS MW3YYEHHBIX (U3NYECKHX MOJeNeH: TOYeUHBIN
UIEKTPUUYECKUI 3apsa, Jyd CBeTa, TOYEUHBIM HCTOYHMK CBETa, sJepHas MOJENIb aroma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'O si/ipa IpH peleHnH GU3NIECKUX 3a/1a4;

pacrio3HaBath (U3NYECKHE SIBJICHUS (MPOIECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKN U KBAHTOBOW (PM3HMKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHNYECKOEC, MAarHuTHOC HeﬁCTBHﬂ TOKa, B3aHMOHCﬁCTBHe MAariuToB, 3JICKTPOMAarHHUTHAasA
WHAYKIUSA, JOEWCTBME MArHUTHOTO TOJISI HAa NIPOBOJAHUK C TOKOM M JBWXKYIIMHCA 3aps,
ANEKTPOMArHUTHBIE KOJIEOaHUs M BOJIHBI, MPSIMOJIIMHEHHOE paclpOCTPaHEHHE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOISIpU3alMs  CBETa, JUCIEpPCHUs CBeTa,
dbotoanexkrpuuecknii 3pdext (pororddexr), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOJOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PATMOAKTUBHOCTE;

OMKCHIBATh M3yYCHHBIE CBOWCTBA BEIIECTBA (PIEKTPUYECKHE, MArHUTHBIC,

ONTUYECKHUE, NEKTPUUYECKYIO TPOBOJAUMOCTD PAa3IHYHBIX CPEA) U DIIEKTPOMArHUTHBIC SBICHUS
(mportecchbl), HWCMONB3Yys (U3WYECKUE BEIUYMHBL: DJIEKTPUUECKUH  3apsiy, CHJIa TOKa,
JJEKTPUYECKOE HANpPsDKEHHE, DSIEKTPUYECKOE CONPOTHBIICHHE, Pa3HOCTh IOTEHIHUAJOB,
AJIEKTPOJIBIKYIIAs Cuila, paboTa TOKa, WHAYKIMS MarHUTHOTO TOJiA, cuja Amriepa, cuiia
JlopeHla, MHAYKTUBHOCTh KAaTYUIKU, SHEPTUSI SJEKTPUUYECKOI0 U MarHUTHOTO TOJIEH, EPUO U
yacToTa KojeOaHui B KoieOaTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B MPOLIECCE FTapMOHUYECKHUX
ANEKTPOMArHUTHBIX KoJie0aHUi, (OKYCHOE pAcCCTOSHHME W ONTHYECKas CHJla JIMH3BIL, MpH
OTMHMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEMbIX BEIWYWH, WX
0003HAYCHUS U €TUHUIIBI, YKA3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUYUHY
C IPYTUMH BEIMYNHAMH,

OMKCHIBATh M3yYEHHBbIC KBAHTOBBIC SIBICHUS M TMPOLECCHI, HCIOIB3YS (PUINUECKUE
BEJIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIynsCc (GOTOHA, TMEPUOJ TOoNypacmana, SHEPrHsl CBsI3M aTOMHBIX SAep, NMPU OMHCAHUU
MPaBUIILHO TPAKTOBAaTh (DU3WYECKUM CMBICT HCIOIB3YEMBIX BEIMYMH, WX OOO3HAUYCHHUS W
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOLINE MAaHHYIO (DU3MYECKYIO BEIHYMHY C JIPYTUMHU
BEJIMYMHAMU, BEIYHUCIIATH 3HAYCHUE (PU3HUECKON BEIIMYNHBI;



aHATM3UPOBaTh (DU3MYECKHE MPOIECCHl U SIBICHUS, MCHONb3Yys (U3NUYECKHUE 3aKOHBI U
OpUHOMIBL  3akOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M IMApaLUIEIBHOTO COCAVHECHMUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3aKoH AJIEKTPOMAarHUTHOM HMHAYKUWH, 3aKOH
IIPSIMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHHUS
cBeTa, ypaBHeHHWE OHHIITEHHA i1 (oTodPdexTa, 3aKOH COXpPaHEHUS HHEPIUH, 3aKOH
COXPAaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHHUs JIIEKTPUYECKOrO 3apsAla, 3aKOH COXPaHEHUs
MacCOBOI'0 YHCIA, MOCTYyJaTbl bopa, 3aKOH PaJMOaKTHBHOIO paclajaa, IpU 3TOM pPa3audarhb
CIIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MAaTEMaTHMYECKOE BBIPAXEHHE M YCJIOBUS (TpaHULIBL,
00J1aCcTH) TPUMEHUMOCTH;

ONpPECIIATh HAIPABJICHUE BEKTOPA MHIYKIUM MAarHUTHOTO IOJS IPOBOJHUKA C TOKOM,
cuibl AMiiepa u cuiisl JIopeHua;

CTPOUTB U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI 110 HCCIEAOBAHUIO (PU3MUECKUX SBJICHUH M MPOIECCOB C
UCIOJb30BAHUEM HPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Ipu 3TOM  (OpMYIHPOBATH
npobnemMy/3agady M TUNOTE3y Y4eOHOro  OKCIEpUMEHTa, COOMpaTh yCTAaHOBKY U3
IIPEUI0KEHHOI0 000pYA0BaHUs, IPOBOIUTH OIBIT U (HOPMYIMPOBATH BBIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC M3MEpPEHHS (PU3UYECKUX BEIMUMH, TPU STOM
BbIOMPATh ONTHUMAJIbHBIA CIIOCOO H3MEPEHHsS U MCIIOJb30BaTh H3BECTHBIE METOJbl OLICHKH
IIOIPEIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM IMPSAMbBIX U3MEPEHHUI:
IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYCHHOH 3aBUCUMOCTH
¢u3nyeckux BEIMYMH B BHUJE TaOmUI MU TpaduKOB, JAedaTh BBIBOABI 110 pe3yiabTaTaM
HCCIIEA0BAHUS;

cobuoiaTh IMpaBuia O€30MacHOro TpyAa IpU IPOBEIEHUM HCCIEIOBAaHUI B paMmKax
y4eOHOTO OSKCIIEPUMEHTa, Yy4eOHO-HMCCIIEOBATENILCKOM W TPOEKTHOW  JESTEIBbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyJOBAHUS;

pemaTh pacu€THBIE 3aJa4d C SIBHO 33JaHHOW (U3WYECKOH MOMAETBIO, HCIOIb3YS
¢u3nyeckre 3aKOHbI M MPUHIMIBI, HA OCHOBE aHaIM3a yCJIOBUS 3a/1aul BBIOUMpPATh (PU3HUYECKYIO
MOJI€b, BBIACNATh (PU3NYECKUE BEIMYMHBI U (QOPMYJIbl, HEOOXOIUMMBIE ISl €€ perleHHUs,
MIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3HaUeHHs (PU3HMUECKON BEeTUYHHBI;

pemath KayecTBEHHbIE 3aJjaud: BHICTpAUBaTh JIOTMYECKH HEMPOTHBOPEUMBYIO LEMOYKY
pacCyXJIeHU ¢ ONTOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

UCIOJb30BaTh IPH pEHIEHWH Y4YeOHbIX 3a7ad COBpPEMEHHble HMH()OPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPHpPETAlMd U IPEJCTaBICHUS y4yeOHOW M
Hay4YHO-TIONYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3iMYHbIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBaATh MOJIY4aeMyl0 MHQOPMALUIO; OOBACHATH  NMPUHLUUIBI  JACUCTBUS  MAIIMH,
npuOOpOB M TEXHUYECKHUX YCTPOMCTB, pa3iuyarh yCIOBUS MX 0€30MaCHOrO MCIOIb30BaHUS B
MOBCEJJHEBHON JKM3HHW; MPUBOAWUTH INPHMEPHl BKJIaJa POCCUUCKHUX U 3apyOeXHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY)KAIOLIET0O MHUpA, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUS MO (U3MKEe B TIOBCEAHEBHOM KHU3HHM JUIs
obecrieyeHrs: 6€30MacHOCTH MpHU OOpAIIeHUH C MPUOOpPaMU M TEXHUUYECKUMH YCTPOHCTBAMH,
JUIL COXPaHEHUs 3/10pOBbSI U COOJIIOJCHUS HOPM HKOJIOTHUECKOTO TMOBEJCHUS B OKPY)KaOLIeH
cpene;

paboTaTh B IpyIIIe ¢ BBIMOIHEHUEM Pa3IMYHbIX COIIMAIbHBIX POJIei, MIaHUpOBaTh paboTy
TPYIIbl, PAlMOHATIBHO PACHpPENeNsiTh OOS3aHHOCTM M IUJIAHUPOBAaTh JAEATENbHOCTh B
HECTaH/JAPTHBIX CUTYalMsIX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaX/J0TO M3 YYaCTHHKOB I'PYIIbI B
peleHre paccMaTpuBaeMoi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ' (uudposBbie)
Ne n/m KonTpoabubie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUZUKA U METOAbI HAYYHOI'O IIO3HAHUA
11 o 5 bu6mmoreka [IOK
: W3UKa U METO/Ibl HAYYHOTO TTO3HAHUS https://m.eds00.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruia S https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Junamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

da30BbIe IEPEXOIBI

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




Wroro no pazueny 24
Paznen 4. JIEKTPOJAUHAMUKA
492 ITocTostHHBIN 2NeKTpUYeCKUl TOK. TOoKkHU B 12 bubmumoreka [IOK
Pa3UYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoasnbie | IlpakTudeckue
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnmnoreka HOK
' WHYKLUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHU4eCKUE U SIIEKTPOMArHUTHBIE 9 1 bubnmnoreka [HOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubmuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubanoreka LIOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIEIIUATBHON TEOPUU A 1 bubnmnoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmorexa OK

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




bubnunoreka LIOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
4.3 ATOMHOE A/pO > https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmnoreka IIOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE
' bubmuorexa [JOK
6.1 Obobmaromee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
11 kmacc
Nen/m | Tema ypoxka KonunuecTBo yacos Hata DeKTpOHHBIE TU(POBHIE
Bcero | KonTponbHbie [IpakTuueckue U3Y4EHUS o0pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
1. | TlocTositHHBIE MATHUTBI U UX 1 https://m.edsoo.ru/ff0c9778

B3auMoOAeicTBHE. MarHuTHOE II0JIE.
Bexktop MarHuTHOM MHAYKUUH. JIMHUK
MAarHUTHON MHIYKIIUHA




MarauTHO€E 10JI€ POBOIHHUKA C
TokoM. OnbIT Dpcrena.
B3anmozeincTere MpoBOJIHUKOB C
TOKOM

https://m.edsoo.ru/ff0c98fe

Jlaboparopuas padota «M3yueHue
MarHMTHOTO TOJIsl KATYIIIKH C TOKOM

https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Curita Amrepa.
JlaboparopHas pabdora «MccnenoBanue
JEHCTBHS MOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM»

https://m.edsoo.ru/ff0c9acO

JleicTBEe MarHUTHOTO IIOJIS Ha
JBHOKYILYIOCS 3apSKEHHYIO YACTHILY.
Cuua Jlopenna. Pa6ora cuitel JIopeniia

https://m.edsoo.ru/ff0c9df4

OnexTpoMaruuTHas HHAYKuus. [loTok
BEKTOpa MarHUTHOM uHAyKuuu. 31C




IHOYPOYHOE IIVTAHUPOBAHUME

10 KITIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoabublie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcbl
®du3nka — HayKa O PUPOJIE.

1 q K PUpo 1 bubmnoreka IIOK

AYHHBIC METOMBT TOSHATHA https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B
dbopMHUPOBaHUH COBPEMEHHOMN bubmuoreka [IOK

2 . 1 .

Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
Mexanuyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSIMOJIMHEUHOE 1 bu6muoreka [JOK
JBHKCHHUE https://m.edsoo0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEUHOE 1 bubmuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e

6 CBobogHOe majieHne. Y CKopeHue 1 bubnuotexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHoe ABUKEHUE.

7 JIBr>KeHUEe MaTepHalbHON TOYKH IT 1 bubmmorexa [JOK

chme °p Ou 1O ° https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuntMn OTHOCHUTENBLHOCTH [ amuies. 1 but6mmoreka [IOK




NHepuuanbHble CUCTEMBI OTCUETA.

Ilepssiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cuil. Broponsakon bubmorexa [IOK
yrep H ' p B https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOUTOUKH

10 Tperunzakon HeroToHa ajist but6mmoreka [IOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckast bubmorexa LHOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bu6nuoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koadduument tpenus.

13 Cuia pn TUBJI I-CII)I/I(I:I npu BI/IE( HUU Bubnmorexa [IOK

conpo © pr A © https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTymnarensHOE U BpaliaTeIbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6nuorexa [IOK
MowmenT cuisl. [liteuo cumel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO TeJa
NMitynbsc MaTepraibHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYCK. bubnuotexa [JOK
HMitynbC critbl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBH)KEHHE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunerndeckas 3Heprus MaTepuagIbHON bubmuorexa [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOMAHEPrun

17 [ToreHumanpHas 3HEPTHUsL. bubnunoreka LIOK




[TorennmanbHast SHEPTUS YIIPYTO

e OpMHUPOBAHHOUTIPYKUHBI.
[TorennuanbHas SHEPTUs Tena BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHManbHBIE U HEMOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI

HCIIOTCHIMAJIbHBIX CHJI C UBMCHCHUEM
MGX&HH‘I@CKOI/IVBHGPFI/II/I CUCTECMBI TCII.

3aKOH COXpaHEHUs1 MEXaHUUECKOW
SHEPruu

bubmnoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MCHECHHUEM MEXaHUYCCKON SHEePTUH
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO JKI'yTa»

20

KonTponbhas padbota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

bubanoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJI0KEHUSI MOJIEKYIISIPHO-
KHHETHYeCKOU Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKECHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEN
Y TBEPIBIX TEN

23

Macca monekyn. Konuuecto
BemectBa. [locTtostnaas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa




u e€ usmepenue. Illkxana remneparyp
Lenbcus

W neanpusii raz 8 MKT. OcHoBHOE

bubnunorexa LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETUYECKOM SHEPruun bubnuorexa [JOK
26 _
JIBUKEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
08 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
N3omnporeccel B uAcaIbHOM ra3e u ux bubnmnoreka [JOK
29 _
rpaduyeckoe MmpecTaBIeHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHUYECKOUCUCTEMBI U
30 crocoOn! e€n3menenns. KoanuecTBo but6mmoreka [IOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa
31 Buns! rernon aun Bubmmorexa [IOK
JIbL TeTLToTEpen https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEINIOEMKOCTE BEIIECTBA.
32 KonudaecTBo TeIIoTh pu bubmorexa [JOK
p . https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuabaTHbBIN TIporiece
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubnuoteka [JOK

NPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ffOc5efc




HeoOpaTtumocTs nporeccos B

34 B . but6mmoreka [IOK
TpHPOJIC. BTOPOH 3akOH https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKU

35 [Tpuniun nevicreust u KII1/ TernmoBoi but6mmoreka [IOK
MAaIlIFHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJI

37 DKoJ0rn4ecKue npooIeMbl
TEIJIOOHEPTETUKU

38 O6o06maromuit ypok «MomnekynsipHas bu6nuorexa [IOK
¢buznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbHast pabota no teme

39 M 0 bubmnoreka IIOK
«Monexynspras pusmka. OCHOBEL https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKH

40 [TapooOpazoBaHue U KOHIEHCALIUS. bubmuoreka [JOK
Hcnapenue u KAreHue https://m.edso0.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS

a1 T . bubmmorexa [JOK
BIIAAHOCTP BO3yXd. HACBIILICHHbIN https://m.edsoo.ru/ff0c64d8
nap
TBepnoe teno. Kpucrannuueckue n

42 amopdHbIe Tena. AHU30TPONHS bubmuoreka [IOK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edsoo.ru/ffOc65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[InaBiieHue U KpUCTAUIU3ALIMS.

43 v P B bubmuoreka [{OK

JICTIEHAA TCIIOT TTABIICHHUA. https://m.edsoo.ru/ff0c6708
CyO6numarus
44 VYpaBHeHUe TeIIoBoro O6aganca bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820




OnexTpuzanys Ten. DIeKTPUIECKUU

45 but6mmoreka [IOK
3apsA. J1Ba BUNA SNCKTPHHCCKUX https://m.edsoo.ru/ff0c6bcc
3apsioB
[IpoBOHUKY, TUFIEKTPUKHU U
46 nfn HOBO HIfKI/I 3a1f<r))H COXpaHEeHUs bubmmorexa [TOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
B3aumonencTBue 3aps10B. 3aKOH
47 Kynona. To4eUHBIMDICKTPUICCKUN bubmorexa LOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsi
HanpsixeHHOCTE 3JIEKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosunun bubnmnorexka HOK
ANEKTPUYECKHUX Toseu. JInnun https://m.edsoo.ru/ff0c6df2
HaIIPSDKEHHOCTU
Pabora cuit anekTpocTaTuyecKoro
49 nostst. [Torennman. PasHocTh bubmorexa LOK
071 LIOTCHIHAIL. FasHoC https://m.edsoo.ru/ffOc6f00
MOTEHI[MAJIOB
[TpoBOIHUKY U AUDIIEKTPUKHU B
50 BJIIZDKT OCTaTUYCCKOM noie bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. bubnuoteka [JOK
°1 dnexrpoemrocts . Konniencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTE TIJIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs 3apsSHKEHHOTO bubmorexa [IOK
8 pa. P p https://m.edsoo.ru/ffOc72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAeHcaTopa"
54 [TpuHIIMTT NEHCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJILHOT'O




anmnapara, CTpyHHOIO IIpUHTEpA.
DneKTpocTaTHUeCcKast 3alluTa.
3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COEAMHEHUE
npoBoAHKKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc7838

58

3akon OMa A7ist TOJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Kopotkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHnka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METAJIJIOB. 3aBUCUMOCTD
COIIPOTHUBIICHHS METAJIIIOB OT
TeMneparypbl. CBEpXIIPOBOAMMOCTh

60

DNEeKTPUUYECKUUTOK B BaKyyMe.
CBounCTBA 2IEKTPOHHBIX TYYKOB

61

[TonynpoBOIHUKY, UX COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexona. IloaynpoBogHUKOBBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae




IPUOOPHI

DNEKTPUUECKUUTOK B PaCTBOPAx U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUYECKUUTOK B ra3ax.

63 CaMocCTOSTeTbHBINH 1 bu6mmoreka [IOK
HECaMOCTOSTENbHbINpa3pAl. MoHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnmnoreka [HOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok 1 bu6anoreka LIOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme

66 «Qnekrpocraruka. [IocTosHHBIHI 1 bubmuoreka [JOK
JNEeKTpUYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 PesepBHelii ypok. KonTponbsHas 1 bu6muoreka [JOK
pabota o Teme "DneKTpoAHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmuorexa [IOK
o remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | obOpa3zoBaresibHbIE
padoThI padoTshI
pecypchbl
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoericTBUE. MarHuTHOE II0JIE. 1 bubnuorexa [IOK
Bektop MaruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarauTtHoe 1ose MpOBOJHHKA C
ToKoM. OnbIT Dpcresa. bubnmnorexka HOK

2 N 1 .

B3anmMopeincTere MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIaGoparopHas pabota «3yuenue 1 1 bu6muoreka [JOK
MAarHUTHOTO IOJIS1 KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlabopaTopHas pabota 1 1 bubnuotexa [JOK
«ccnenoBanue IeMCTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBUKYILYIOCS 3apsKEHHYIO YaCTHUILY. 1 bubnmoreka [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna

6 DOnekTpomMarauTHas HHAyKIus. [loTok 1

BEKTOpa MarHUTHOU uHAyKuuu. 31C




MHIYKIHMH. 3aKOH 3JIEKTPOMarHuTHON
naaykunu Gapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SIBIICHUE

camonnaykiuu. IJ1C caMonHyKIuu.
DHeprusi MAarHUTHOTO MOJIS KaTYIIKH C

TOKOM. 9HCKTpOMaFHI/ITH06 I10JI€

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOBUTATENb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
MHIYKIUOHHAs [1e4Yb

10

Oo6o06maromuit ypok «MarautHoe
noje. DIEeKTPOMarHUTHAST HHIYKITHS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
3J'IeKTpOMaFHI/ITHa$I HWHIAYKIOHWS

bubanoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00o/1HBIE MEXaHUYECKUE
Konebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuojia MajbIx KosebaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»




14

Konebarensubiikontyp. CBOOO HBIE
9JIEKTPOMArHUTHBIE KOJIeOaHMs B
U/ICUTFHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHBIE
MexXaHU4YecKue Kojiebanus. Pesonanc.
BreIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubmnoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennbiuTOK. CHHYCOMIANbHBIA
MEPEMEHHBIMTOK. MOIIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEUCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEeHUs

bubanoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucpopmarop. Ilpoussoacrso,
nepeaya u noTpedaeHne
JIEKTPUUYECKON SHEPTUN

19

YCTpOUCTBO U MIPAKTUYECKOE

NMPUMCHCHUC DJICKTPHUICCKOI'O 3BOHKA,
reaeparopa nepeMEeHHOI0 TOKaA,

JUHUH 2IeKTponepeaayd

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPIHH.
Kynbrypa ncnonbs3oBaHus




3JIEKTPOSHEPTUU B MIOBCEAHEBHOU
KU3HU

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopoctsb

but6mmoreka [IOK

21 pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
ITonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
29 3Byk. CkopocTb 3ByKa. [ poMKOCTb bu6nuoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBOMCTBA U cKopocTb. Lllkana brbmmorexa LTOK
P ’ https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacTs
cBs3u. Pagnostokamust
o5 KonrtponbHas paborta «Konebanus u bu6muoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonnHENHOE pacpoOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnuoteka [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OtpaxeHune cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue Bubmmorexa [IOK
p o R https://m.edsoo.ru/ffOcd4e0
M300paKEHUHUB TIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpEeHHee oTpaxenue. [IpenensHbin bubmuoreka [IOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
29 JlabopaTtopHas pabota «3mepenne bubnuoreka [JOK




IMOKas3aTcJId MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoeHue n300pakeHuii B

30 nunH3e. Dopmyrna TOHKOM JTUH3bI Bubmmorera [IOK
- POPMY, ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTopHas pabora
31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucniepcust ceeta. CIIOXKHBIA cOCTaB
32 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
Nutepdepennus ceta. udpakius bubnmnoreka HOK
33 o .
ceta. [luppakuuonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOpPbI U yCTPOUCTBA U
yCJIOBHS UX O€30MaCHOr0 MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
36 KJIaccnueckonMexaHuku. Ilocrynarsl bubnuoreka [JOK
CIIELIMAJIbHOUTEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHTEIIEHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3 bubnmnoreka [JOK
AMCIVICHHC BPCMCHH H COKPAIICHHC https://m.edsoo.ru/ffOcfa42
TUTUHBI
DHeprus U UMNYJIbC PETSITUBUCTCKON
38 gacTuilbl. CBS3b MAaCChl C SHEPTUEUN bubmmorexa LIOK
HBL p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIUsl MOKOS
39 KonTponbHas padbota «OnTuka. bubnmoreka [JOK




OcHOBBI CIELIMATIBHOM Teopun

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [Inanka. Dueprus

bubnunorexa LIOK

40 Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEAOBAHUE EuG 110K
nOIMoTEKa
4l porospdexra. Onprret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl pororddekra. YpaBHeHUE
42 3I/IHIHTGI§) Ha nq;)[q)q)OToaq)(}l@)eKTa bubmmorexa LTOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
Jasnenue ceera. Onsbitsl [1. H.
43 6 X . bubmuorexa [IOK
cocIeBa. AUMIHCCKOC ACHCTBHC https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
(dboTorIeMEHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUO]T
45 Pemenue 3agau mo TeMe «DJIEMEHTHI bubanoreka LIOK
KBaHTOBOW OMNTHKHW https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OIBITHI
16 p o i bubmuoreka [{OK
e3epdopaa Mo paccestHuio o-4acTHII. https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
but6mmorexa [IOK
4t Hocrynater bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoieHue GoToOHOB
48 Y B ¢ bubmuoreka [{OK
IIpU [IEpEXoae aT01i4a C OHOTO YpOBHSA https://m.edsoo.ru/ff0dOafa
SHEpTruu Ha apyroil. Buasl criekTpoB
49 BonHoBbIe cBOMCTBA YacTHUIl. BomHbBI bubmuorexa [{OK




ne bpowd. KoprniyckyisipHo-
BOJIHOBOUAyaiu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3J1y4eHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITI/Ie PaaAruOaKTUBHOCTH. OnbITH

Pesepdopaa mo onpexnenenuio cocrasa

PaAOAKTUBHOI'O U3JTYUYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd?2

51

CouctBa anbda-, 6era-, ramma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKphITHE IPOTOHA U HEUTPOHA .

N3orombl. Anbda-pacma.
DJNEKTPOHHBIWY TTO3UTPOHHBIKOETA-

pacnan. FaMMa'I/BHy‘IeHI/IC

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

53

OHeprus cBA3M HYKJIOHOB B S7pE.
SAnepusle peakuuu. AnepHbid
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI AIEPHON
JHEPIeTUKU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble yacTulbl. OTKpBITHE
no3uTpoHa. MeTopl HaOMoIeHHs U

PEruCTpanyy 3JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaameHTanbHbIe

B3auMojieucTBHA. EMMHCTBO
(hU3UIECKOMKAPTUHBI MUPA»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3gnoro ueba. Co3Be3ausd,
SIPKUE 3BE3/bi, INIAHETHI, UX BUIUMOE
nemkeHue. CoaHeuHas cucTeMa




56

Conue. ConHeuHast akTUBHOCTD.
NcTtounuk sHeprun ConHua U 3831

57

3Be3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
IIOCJIEI0BATEIbHOCTH. BHyTpeHHEE
ctpoenue 38e3]{. CoBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBostonny CosHIA U 3BE34

58

MuneunsiullyTe — Hama ["anakTuka.
[Tonoxxenne u npuxenue CosHua B
lanaktuke. I'anmaktuku. YepHbie
JBIPHI B IAPAX FAIAKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

HepemeHHHe HpO6HeMbI ACTPOHOMUHU

61

KonTtposnbnas pabota «71€MeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Poib pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLTMATLHON U
ITHYECKOH cepax NesTeTbHOCTH
JelnoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOMN HAay4YHOW KapTUHE MUpa

64

O6o6maromuit ypok. Posib




¢uznveckoii Teopun B HopMupOBaHUH
MPEJCTaBICHUN O (PU3UUIECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJCTaBICHUN O IPUPOE
66 PesepBHblil ypok. MarautHoe mnoie. 1
DneKTpoMarHuTHasi MHAYKLHS
Pesepubiit ypok. OnTuka. OCHOBBI
67 CHEIMAILHON TeOpUn 1
OTHOCHUTEIIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.
68 5 P P P 1 bubanoreka LIOK
JIEMCHTBL ACTPOHOMHIH 1 https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uswnka, 10 kmace/ KacesinoB B.A., O01mecTBo ¢ orpaHu4eHHOM
oTBeTCTBEHHOCTHIO «IPODAY»; AkimonepHoe o61ecTBo «3naTenscTBo
«IIpocsenienne»

» dusuka, 11 kimace/ KacesinoB B.A., O01ecTBO ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

[Tporpamma kypca ¢usuxu ans 10—11 kmaccoB. ba3oBbiil ypoBeHb (aBTOP

B. A. KacbsiHOB)

YMK «®Puzuka. 10 knacc. ba3oBblil ypoBEHb»

1. ®usuka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK €

AJIEKTPOHHBIM TIpuiiokeHueM (aBTop B. A. KacksHOB).

2. ®uzuka. 10 kiacc. bazosiit ypoBeHb. MeTonueckoe nocodue (aBTop B.
A. KacbsiHOB).

3. ®usnka. 10—11 xmaccel. ba3oBsii ypoBeHb. TeTpanb s
nabopatopHbix paboT (aBTopsl B. A. KacesHoB, B. A. KopoBuH).

4. ®uzuka. 10—11 knaccel. ba3osiit ypoBeHnb. KomIuiekT Tetpaaeii 1is



KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)
5. ®usuka. 10 knacc. /lunakTruueckue KapTouku-3aanus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

YMK «®uzuka. 11 kiacc. bazoBblil ypoBEHbB»

1. ®usuka. 11 knacc. ba3zoBeiit ypoBeHb. YUeOHUK €

ANEKTPOHHBIM IpuiiokeHueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 knace. ba3osslii ypoBeHb. Metoauueckoe nocoodue (aBTop B.
A. KacbsiHOB).

3. ®uzuka. 10—11 xmaccol. ba3oBbiit ypoBeHb. TeTpanb 11
nabopaTtopHbix pabot (aBTopbl B. A. Kacesnos, B. A. KopoBun).

4. ®usuka. 10—11 xnaccel. ba3oBslit ypoBenb. KommiiekT Tetpaneit as
KOHTpPOJIbHBIX padoT (aBTopsl B. A. KacesHos, . B. Urpsmos).

5. ®usuka. 11 kimacc. JlumakTuyeckue KapTouKu-3aaanus (aBTopel M. A.

VYakos, K. M. YiakoB).

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1 http://nsportal.ru - connanbHas ceTb pabOTHUKOB 0Opa30BaHHMS.

2 http://markx.narod.ru/pic/ - ¢usuka B 1mKoJe.

3 http://festival.1september.ru/articles/ - dhecTuBanp negarornyecKux

unen «OTKPBITBINA YPOK».



4 http://www.fizika.ru/ - caiit mist yunrened GU3MKU U UX YIYCHHKOB.
5 http://www.physics.ru/ - matepuaisl 1o Gpu3nKe.
6 www . ege .edu.ru - napopmarroHHsIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomnekius LIOPoB
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