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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (usuke 6a30BOTO YpPOBHS Ha ypOBHE CPEIHEr0 OOIIero
oOpa3oBaHusi pa3paboTaHa HA OCHOBE MOJIOKEHUN U TPEOOBAHUM K pe3yybTaTam
OCBOEHHUSI OCHOBHOM 00OpazoBareibHOUN mporpammel, npeacTtaBieHHbIX B OI'OC
COO, a Taxke ¢ yu€roMm (enepaibHON paboueld MporpamMmbl BOCIUTAHUS U
KOHLIENIMKU TIpernogaBanus ydeOHoro mnpeaMera «dusnka» B 00pa3zoBaresbHbIX
OpraHu3anusax Poccurickoi Penepanuu, peaU3yIONMX OCHOBHbIE
oOpazoBarebHbIC TPOTPAMMBL

Conepxanue mnporpaMmbl 10 (M3UKE HampaBjiieHO Ha (QopMHpoOBaHUE
€CTECTBEHHO-HAyYHOW KapTuHbl Mupa oOyvaronmxcs 10-11 kmaccoB mnpu
oOydeHnn ux (puzuke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-AESITEILHO CTHOTO
noaxozaa. Ilporpamma no ¢usuke coorBerctByeT TpedoBanusiMm GI'OC COO
IUTAHUPYEMBIM JINYHOCTHBIM, TPEAMETHBIM M METAlPEAMETHBIM pe3yJbTaTamMm
oOydeHHs, a TakK€ YYWUTHIBAET HEOOXOIUMOCTH peaTU3aIlMN MEXKIPEIMETHBIX
CBs3ell (PM3MKM C eCTeCTBEHHO-HAYYHBIMH YyYEOHBIMH TpeaMeramMu. B Hei
OTIPEIEISIIOTCS OCHOBHBIE IIENTM M3Y4YeHUs (PU3MKU HAa YPOBHE CPETHEro OOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca (DM3HUKHU: TMYHOCTHEIE,
MeTanpeaMeTHBIC, IPEAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3nuKe BKITFOYACT:

e TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca GU3NKHN HAa 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHbIE PE3YNbTaThI 110 roJaM 00y4YeHHs;

e cojepkaHme yaeOHOTO npeamMera « Duzmkay» mo rogam 00ydeHus.

du3uka KaKk Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyHas B
Ka4ecTBE Y4eOHOTO MpeaMeTa B IIKOJI€, BHOCHUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHM 00 okpyxaromem Mupe. LlIkompHbIN Kypc Pu3nuKr — cUCTEMOO0Opa3yIOIIH i
JUT €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB, TOCKOJIbKY (PU3HMUECKHUE 3aKO0 HbI
JeXaT B OCHOBE IMIPOIECCOB M SIBJICHWH, HM3y4aeMbIX XWMHUEH, OHOJOTHEH,
busnueckoit reorpadueit u acTpoHommed. lcmosib30BaHWE W AKTHBHOE
npyUMeHeHHe (U3WYECKUX 3HAHUM  ONpeneNnseT XapakTep U pa3BUTHE
pPa3HOOOpAa3HBIX TEXHOJIOTHH B cdepe HIHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, MOJy4YEHUs] HOBBIX MaTepUalOB C 3aJaHHBIMM CBOWCTBAMH M JAPYIHX.
N3yuenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaA B (POPMHPOBAHUE ECTECTBEHHO -
HAyYHON KapTUHBI MUpa 00y4arommxcs, B (OpMHUPOBAHHE YMEHUN NPUMEHSThH
HAY4YHBII METO/1 TO3HAHUS [IPU BBINOJHEHUHA UM YUEOHBIX UCCIICOBAHUIA.

B ocHOBY kypca ¢usuku a1 ypoOBHsS CpemHEro oO0Iero oOpa3oBaHUS
MOJIOKEH PAN HIEH, KOTOPhIE MOXHO paccMaTpuBaTh Kak MPHUHIMIBI €ro
NOCTPOCHHS.



Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCSA JIOTHUECKHU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCEX pa3aeioB (PU3UKHU, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca (U3NKU
oObeaMHEH BOKpYr Qu3nueckux Teopuil. Benmymmm B Kypce sBisieTcs
dbopMHUpOBaHUE MPEJICTABICHUA O CTPYKTYPHBIX YPOBHSAX MAaTE€pPUU, BEIIECTBE U
HoJIE.

Hoes eymanumapusayuu. EE peanuszanys NpearonaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NIECKON HAayKH, OCMBICIICHUE CBSI3M Pa3BUTHS
¢u3ukn ¢ pasBuTHeM OOIEeCTBa, a TaKke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U HKOJIOTUYECKUMHU MPOOJIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc @usuku mnpeanosaraer
3HAKOMCTBO C HIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUM
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamu3yercs: IMOCPEICTBOM BBEACHHS SJIEMEHTOB
COJEpKaHUsA, TMOCBIMIEHHBIX JKOJOTMYECKUM MpobOiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHUMH, a Takke 00C yXKICHUS
po06JieM pallMOHATBHOT O TPUPO/I0OIB30BAHUS U IKOJIOTUYECKOM 0€30MaCHOCTH.

CrepKHEBBIMHM 3JIEMEHTAMHU Kypca (U3UKH HAa YPOBHE CPEAHEr0 OOIIETOo
oOpa3oBaHus SBISOTCS (u3nueckue teopur (GopMUpPOBaHUE NPEICTABICHUMN O
CTPYKTYp€ NOCTPOCHUS PU3NIECKOU TEOpUH, POIH (PYHIAMEHTATIBHBIX 3aKOHOB U
OPUHIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O MpPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOPHM, i OIUCAaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH W
MIPOIIECCOB).

CHCTEeMHO-AEATEIbHOCTHBIN MOAX0J B Kypce (U3UKHU pean3yeTcs Mpexie
BCEro 3a CUY€T OpraHu3aIiy SKCIEPUMEHTAIBHON JeATeIbHOCTH O0YJarOIuXCsl.
Jnst  6a3oBoro ypoBHS Kypca GU3MKA — OTO MCIOJb30BAHUE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX O3KCIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpbIEC B TIporpamMme 1o (pu3uKe 00bEIUHEHBI B OOIIHMI CIIMCOK YUCHHYECKUX
npakTHUYecKux padboT. BeigeneHue B ykazaHHOM MepeuHe JadopaTopHbIX paldoT,
NPOBOJUMBIX JUIsl KOHTPOJS W OLEHKH, OCYHIECTBIISIETCS Yy4YaCTHHUKAMU
00pa3oBaTeLHOTO TIpOIlecca HCXOJS W3 OCOOCHHOCTEW IIIAaHUPOBAHUSA W
ocHamieHusi kabuHera Qusuku. Ilpm »3TOM oOecmeunBaeTcsi OBIIAJCHUE
O0OyJaronmMHcsl YMEHUSAMH MPOBOJIUTH KOCBEHHBIE M3MEPEHMSI, MUCCIICAOBAHUS
3aBUCUMOCTEH (PU3WYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.

bonbiioe BHHMMaHue yAenseTcs pPEHICHUI0 PacdYETHBIX W KauyeCTBEHHBIX
3anad. [Ipu 3ToM mJis pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 337a4H C S BHO
3aTaHHOM (PM3UIECKOU MOIEITHIO, TIO3BOJISIIOIINE PUMEHSITh M3YICHHBIC 3aKOHBI



3aKOHOMEPHOCTH Kak U3 OJHOTO pa3jenia Kypca, TaK U MHTETpUPYS 3HAHUS U3
pa3HbIX pa3nesnoB. [y KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIAIOTC A 3aJaHuUs Ha
oObsACHEHHE MPOTEKaHUs (PU3UYECKUX SBJICHUM M TPOLIECCOB B OKPYXKArOIIEH
KU3HH, TpeOyromue BbiOOpa (U3MUECKON MOJENM I CHUTyallud MPAKTHUKO -
OPUEHTHPOBAHHOT O XapakTepa.
B cootBerctBun ¢ tpeboBaHumsimu PI'OC COO Kk MarepuaabHO-
TEXHUYECKOMY OOecrneueHrI0 y4eOHOTO Tmpolecca 0a30BbIil ypoOBEHb Kypca
bu3UKK Ha yPOBHE CpeHEro 00111eT0 00pa30BaHUsl 10JDKEH U3y4aThCsl B YCIOBHIX
OpeIMeTHOr0 KaOuHeTa (M3MKH WIM B YCJOBHSIX MHTEIPUPOBAHHOTO KaOWHETa
NpeIMETOB €CTECTBEHHO-HAYYHOro IMKia. B kabunere ¢GU3UKHU TOJDKHO OBITH
HEeoOXoIMMoe JlabopaTropHoe O0OOpYyJIOBaHWE Ui BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3HNKe y4eHHYECKHUX MPAKTUIECKUX padoT M IEMOHCTPALMOHHOE
000pyI0BaHUE.
JleMoHCTpaloHHOE 00OpyIOBaHHE (POPMUPYETCS B COOTBETCTBHH C
OPUHIUAIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH W OOECIEYHMBAET IOCTAHOBKY
NEPEUYUCIICHHBIX B TMpoTrpaMMe MO (U3HKE KIIOUEBBIX JEMOHCTpAIMid st
UCCIICIOBAaHUSI  M3y4aeMbIX SIBICHUH M  TPOLIECCOB, OMIUPHUYECKUX H
byHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGoparopHoe o0O0OpyaOBaHME [IJIsI YYEHHUYECKHX MPAKTHUYECKUX paboT
dbopmupyeTcs B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OOECTieunMBaeTcsl B pacyére
OJIHOTO KOMIUIEKTA Ha JBYX oOydaronmxcs. TeMaTHuecKne KOMIUIEKTHI
7a00paTopHOr0 O0OOPYIOBAHUS JOJDKHBI OBITh MOCTPOEHHI HA KOMILIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEPUTEIBbHBIX CUCTEM B BUI€ IU(DPOBBIX 1a00PATOPHUIA.
OCHOBHBIMU LIETIMH U3Y4EHUS (PUZUKH B 0011IEM 00pa30BaHHH SBIISTFOTCS
o (GopMHpOBaHUE HHTEpECAa W CTPEMJICHUS OOy4aloUMxcs K HAyYHOMY
U3YYCHHUIO MPUPOJIbI, PA3BUTHE WX HMHTEIUICKTyalbHBIX M TBOPUYECKHX
CIOCOOHOCTEH;

e pa3BUTHE MPECTABJICHUA O HAYYHOM METO € TIO3HAHMS U (POPMUpPOBAHUE
UCCJIEIOBATENHLCKOTO OTHOIIEHUS K OKPYKAIOIIMM SIBJICHUSIM;

e (GOpMHpPOBAHUE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTara H3y4eHHUs
OCHOB CTPOEHUS MaTepuu U GyHIaMEHTATIHHBIX 3aKOHOB (DU3HKHY;

e (¢opMHpOBaHUE YMEHHH OOBSCHATH SBJICHUS C HCIOJb30BaHUEM

bu3nIeCKUX 3HAHUH 1 HAYIHBIX JIOKA3aTEeIIbCTB;

e (GopMHpOBaHUE TPEACTABICHUA O POJM (U3UKH I PA3BUTUS APYTHX

€CTeCTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTmkeHne 3TUX 1ieied 00eCTIeurBaeTCsl PEUICHUEM CIEAYIONMX 3a7a4 B
npolecce n3ydeHus Kypca GU3uKa Ha YPOBHE CPEIHET0 00I1Iero 00pa3oBaHus:



e TMpuOOpETeHHWE  CHUCTEMbl  3HaHMA 00  0o0mmMxX  (U3UYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX,  TEOPHUAX,  BKJIIOYAs  MEXaHHKY,
MOJICKYJAPHYIO (PU3UKY, OJJIEKTPOJAMHAMHKY, KBAaHTOBYH (HM3UKYy u
AIIEMEHTHI aCTPO(PU3HKHY;

e (¢dopMHpOBaHUE YMEHUH MNPUMEHATH TEOPETUUECKUE 3HAHUA IS
0oObsicCHEHUSI (PU3WYECKHX SBJICHUH B TPHUPOJAEC € JJIsI TMPUHATHA
IIPAKTAYECKUX PELICHNN B IIOBCEIHEBHOW )KU3HU;

e OCBOGHHE CHOCOOOB pEIICHHS Pa3MYHBIX 3aa4 C SBHO 3aJaHHOUN
du3nyeckoi MOJENbI0, 3a34ay, MOJPa3yMEBAIOIINX CaMOCTOSATEILHOE
co3/ianue (pu3nuecKoif MOJeNH, afieKBaTHON YCIOBUSM 33/1a4H;

e TIOHMMaHHe (PU3MYECKHX OCHOB M TPHUHIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOUCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
Cpeay;

e OBJIQJICHUE METOJAMU CAMOCTOSITEIbHOTO TIAHUPOBAHUS M TPOBEICHHUS
du3nYecCKUX SKCIEPUMEHTOB, aHAIM3a M WHTEpIpeTanuu WHPOpMaluHy,
OTpEJIEICHUs JOCTOBEPHOCTH MOJIyYEHHOTO PE3YibTara;

e CO3JIaHUE YCJIOBUH JJIsl pa3BUTHUSI yMEHUH MPOEKTHO -UCCIIE0BATENbCKOH,
TBOPYECKOU e TETHHOCTH.

Ha w3ydyenue ¢usuku (6a30BbI ypOBEHb) HAa yYpOBHE CPEIHEr0 OOIIEro
obpazoBanusi otBoauUTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEN0), B
11 xmacce — 68 yacoB (2 yaca B HEZIEIIO).

[lpennaraemeiii B mporpamme 1o (HU3UKE TEpPEUYeHb JTa0OpPATOPHBIX U
NPAKTUIECKUX PAOOT SBISAETCS PEKOMEHIOBAHHBIM, YYHUTENb JENaeT BBIOOD
NPOBENICHUS JTa0OpaTOPHBIX PadOT M OMBITOB C YYETOM HHIWBUIYATbHBIX
0CcO0OEHHOCTEN 00yJaroIIHUXCSI.



COJAEP’>KAHUE OBYYEHUA
10 KJIACC

Pa3zgenl. ®u3uka 1 MeTOAbI HAYYHOT O O3HAHUA

@dusrka — Hayka o npupoae. HaydHbie METOnBI MO3HAHUSA OKPYXKAOILIETO
mupa. Posp skcnepumMeHTa M TEOpPUM B INPOLECCE IO3HAHUSA IPUPOIBI.
DKCHepUMEHT B (PU3HKeE.

MoenpoBanue (GU3NMUECKUX SBJICHUN M mpolieccoB. HayuHble TUIOTE3bI.
®duznueckne 3aKOHBI U TEOPUU. |'paHUIIbI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHUMIT COOTBETCTBHUS.

Ponp u mecTo ¢u3uku B GOpMHUPOBAHMHM COBPEMEHHOI HAyYHOW KapTHHBI
MHpa, B IPAKTUYECKOU JEATETbHOCTH JIFOJEH.

Jlemoncmpayuu

AHasoroBele U UU(POBBIE HU3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JBUKEHUS.
Cuctema otcuéra. Tpaekropus.

Ilepemerienne, CKOpocTh (CpeaHsis CKOPOCTh, MTHOBEHHas CKOPOCTb) M
YCKOPEHHE MaTepuaibHON TOYKH, MX MPOEKIMU HA OCHU CUCTEMbl KOOPJUHAT.
CroxeHnue rnepeMenieHnii U CI0KEeHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSMOJMHEHHOE ABMkKeHue. I 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, NYyTU U THepeMeIIcHUs
MaTepHuabHON TOYKH OT BpPEMEHH.

CBo0OoHOE MajieHre. Y CKOpEeHHUE CBOOOHOTO MaCHUS.

KpuBosmHeitHoe  aBwxkeHue. JIBWKEHHE MATepUAIbHOM  TOYKH IO
OKPYKHOCTH C IMIOCTOSTHHOM IO MOIYJTIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, INHEWHAS
ckopocTb. [lepuon n yactota o6pamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTPOWCTBA W IMPAKTUYECKOE NPUMEHEHHWE: CHUIAOMETD,
JIB>KCHHE CHAPSI0B, IIEMHBIE U peMEHHbBIE MEpEIavn.

Llemoncmpayuu

Mojenb cucteMbl OTCUETA, WLTIOCTPALUS KUHEMATUUECKUX XapaKTePUCTHUK
JIBVDKCHUS.

[IpeoOpazoBaHue NBUKEHUHN C UCIIOJIb30BaHUEM MTPOCTHIX MEXaHU3MOB.

[lageHue Ten B BO3AyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGmonenue ABWXKEHUSI Telda, OPOUICHHOTO IMOJ| YIJIOM K TOPHU30HTY H
FOPU30HTAILHO.



N3mepenue yckopeHusi CBOOOIHOTO TMaJICHUS.

Hanpasnenne CKOpOCTH IPH JIBUKEHHUU 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

N3yyeHne HEpaBHOMEPHOTO JBMKEHUS C LENbIO ONPEAECIICHNs MTHOBEHHON
CKOPOCTH.

HccnenoBanne COOTHOWLICHHS MEXKIY IIyTSAMH, INPOWIEHHBIMM TEJIOM 3a
IIOCJICIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBW)KCHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHne NBUKEHNS IIApUKa B BA3KOM XKUIKOCTH.

N3ydenne qBUKEHUS Tena, OPOIIEHHOTO FOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTM  ['ammues.  llepBeii  3akoH  HproroHa.
HMuepruaibHble CUCTEMBI OTCYETA.

Macca tena. Cuna. llpunuun cynepniodunuu cwi. Bropoii 3akoH HeroToHa
JUIS1 MaTepUaIbHOM TOUKK. Tperuit 3akoH HprOTOHA 111 MarepuanbHbIX TOYEK.

3akoH BceMHpHOro TtaroreHus. Cuna Tskectd. [lepBag kKocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl TpeHus (1mokosi, CKojibxeHus, kauenus ). Cuna tpenusi. Cyxoe
Tperue. Cua TpeHUs CKOJIbXKEHUs U cujia TpeHus nokos. KoadduuueHt tpenus.
Cwuiia conpOTHBIICHUS PU IBUKEHUH TENA B )KUIKOCTH WK Ta3e.

[locTynarenbHO€E 1 BpalarelibHOE ABUKEHNE a0COJIFOTHO TBEPAOTO TENa.

MoOMEHT cuiabl OTHOCHUTENILHO OCH BpaimieHus. [liedyo cuibl. YcimoBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUWE: IOAIIMITHUKH,
JBU>)KEHHE MUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHUE MacC B3aMOIEUCTBYOIIMX TEJ.

Bropoi 3akoH HeroToHa.

N3mepenne cu.

ClioxeHue CHIL

3aBUCHUMOCTb CUJIBI YIIPYTOCTH OT Ae(POpMAaIIHH.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM NOAbEME U MTAJICHUH.

CpaBHeHUE CUII TPEHHUS TOKOS, KAUEHUS U CKOJIbIKEHUS.

YcnoBus paBHOBeCUs TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomul

N3ydenne neukeHust Opycka 1o HakJIOHHOM TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HHUKAIONIMX B MPYXKUHE U
pe3uHOBOM 00Opa3ziie, 0T uX JaeopmaIuu.

HccnenoBanne ycinoBUM pPaBHOBECHs] TBEPAOIO TeENA, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coOxpaneHus 8 MexanuKe

Nmriynbc MarepuanibHOM TOYKM (Tena), CUCTEMbl MATE€pPUATbHBIX TOYEK.
Nmiynibe cuibl M1 U3MEHEHHE HMMITYJbCa Tela. 3aKOH COXPaHEHHs] MMITYJIbCa.
PeakTuBHOE IBUXKEHUE.

PaboTa cusbl. MOIITHOCTh CHJTBI.

Kunernueckas sHeprus marepuanbHOW TOukH. Teopema 00 HM3MEHEHUU
KUHETUYECKOU SHEPTUM.

[loTeHunansHas JHEPIUsl. [loTeHunansHas SHEPIrus yIpyro
nedbopMupoBaHHON  mpyxuHbl. [loTeHIMaNbHAas  SHeprusi Tela  BOJM3U
MOBEPXHOCTU 3EMJIU.

[loTeHMabHBIE W HEMOTEHIMATbHbIE  CWibl.  CBS3b  PabOTHI
HEMOTCHIMAIHBIX CHJI C HW3MEHEHHUEM MEXAHUYECKOW HHEPTUU CUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXaHWYE€CKOU SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOMED,
MPY>KUHHBIA TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBHXKEHUE.

[lepexo1 TOTEeHIMAIBHOM SHEPTUU B KHHETUYECKYIO U 00OpAaTHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3yyenne abCOIIOTHO HEYNPYTOro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MAITHUKOB.

HccnenoBanue cBI3M pabOThI CHIIBI C M3MEHEHHEM MEXaHMYECKOW SHEPTHH
TeJIa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyasipHasi (PM3UKA U TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI M eopuu

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH U UX OTBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. [uddysus. Xapaxtep ABUKEHUA U
B3aMMOJICUCTBUS 4YacTULl BellecTBa. MoJenM CTPOEHUs Ta3oB, XUAKOCTEU M
TBEPJIBIX TNl U 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojieliel. Macca u
pazmepbl Mmosiekys. Kommuectso Bemectsa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana Temneparyp
Lenscus.



Mopens  umpeanbHOrO raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETHYECKOW TEOpUU HICabHOTO Ta3a. AOCOJIOTHAs TeMmIleparypa Kak Mepa
CPEIHENM KUHETUYECKOW JHEPTUM TEIUIOBOTO ABMKEHMS vacTtul rasa. lllkama
temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHHE MeHneneeBa—Knanepona.
3akoHn JlaneToHa. M3ompo1iecchl B UACATHBHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BenlecTBa. ['paduueckoe MpeACcTaBIEHUE H3OMPOLIECCOB: M30TEPMA, H30XO0Pa,
n3zo0apa.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
O6apomerp.

Llemoncmpayuu

OnbIThl, JTOKa3bIBAKOILIME IMCKPETHOE CTPOEHME BeulecTBa, (oTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbIThl 10 TUPPY3UH KUAKOCTEN U ra30B.

Mojenb 6pOyHOBCKOTO JBUKEHUS.

Moaenb onsita HTepHa.

OnbITHI, JTOKa3bIBAIOIIIHE CYILIECTBOBaHUE MEXMOJIEKYJIIPHOT O
B3aUMOICHCTBUS.

Mo zeinb, HIUTOCTPUPYIOIIAs IPUPOAY IABJICHUS I'a3a HA CTEHKU COCY/IA.

OnbITel, WUIIOCTPUPYIOLIME YPABHEHHWE COCTOSIHUS HWICAIBHOTO Trasa,
MU30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomul

Onpenenenre Macchbl BO3/lyXa B KIIACCHOM KOMHAare Ha OCHOBE U3MEPECHUM
00bEMa KOMHATBI, JaBJICHUSI U TEMIIEPATyphl BO3AyXa B HENl.

HccnenoBanne 3aBUCUMOCTH MEXTY ITapaMeTpamMu COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmoouHaAMUKU

TepMmoauHaMmuueckas cuctema. BHYTpeHHsIs S3HEPTUSL TEPMOIUHAMUYECKOU
CUCTEMBI U cTIOCOObI €€ n3MeHeHus. KonmuecTBo TernoTel 1 paboTta. BHyTpeHHs s
SHEPTHsl  OJHOATOMHOIO  HJEaJbHOrO  raza. Buabl  Temonepenadu:
TEIUIONPOBOJHOCTh, KOHBEKIMUS, U3JIydeHHE. Y AeNbHAas TEIIOEMKOCTh BELIECTBA.
KosnnuecTBO TEITIOTHI MTPH TEIIONIEPEAYE.

[lonsitue 06 aamabatHOM Tmiporiecce. llepBbIif 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHre mepBOro 3aKkoHa TEPMOJAMHAMHUKHM K u3ompoueccaM. ['paduueckas
UHTEpIpeTalus padoThl rasa.

Bropoti 3akon TepmoauHamuku. HeoOGpaTumMoCcTh Mpo11eCCOB B IPUPOJIL.

TeruoBble  mMammubl.  [IpyHUOMOBI  IEMCTBHS — TEIUIOBBIX  MAIIMH.
[Ipeobpa3oBanusi SHEPTrMHM B TEIUIOBBIX MammHaX. Koadduiment mone3Horo
nercTBus TerioBoW MammHbL. [luknm KapHo m ero ko3¢ ¢uIMeHT MoJIe3HOTO
NeNCTBUA. DKOJOTUYECKHE MTPOOIEMBI TETIIOOHEPTETUKH.



TexHuueckue yCTpOMCTBA M TMPAKTUUECKOE NPUMEHEHHUE: JBUTaTElb
BHYTPEHHETO CTOPaHusI, ObITOBOM XOJIOAWILHUK, KOHAUIIHOHED.

Llemoncmpayuu

M3MmeHeHnne BHYTpEHHEW SHEPTHM Tela MPU COBEPIICHWH PaOOTHI: BBUIET
npoOKK U3 OYTBHIIKKM TOJA JCUCTBHEM CXKaTOro BO31yXa, HarpeBaHue 3¢dupa B
JATyHHOU TpYyOKe MyTéM TpeHHs (BUIAECONEMOHCTPALUSA).

M3MmeHeHne BHYTpEHHEN dHEPTHH (TEMIIEpaTyphl) TeJa MpHU TEIUIonepeaaye.

OnbIT 10 aauabaTHOMY pPAaCIIMPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mojenu napoBoil TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomul

N3mepenue yaenbHOM TeoEMKOCTH.

Tema 3. Acpezamnbie cocmoanus eeuiecmea. Dazoevle nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJbHAs BJIAXHOCTh BO3Ayxa. HacellieHHBIM map. YiaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT 1aBJICHUS.

Tépnoe teno. Kpucranmmueckue u amopubie Tena. AHU30TPOIHUS CBOWCTB
kpuctawioB. JKuakue kpuctawibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTaIM3auus. Y aelnbHas TernoTa miasienus. Cyonumanusi.

VYpaBHeHue TErI0BOro Oaganca.

Texnuueckue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOITy4EHHUsS] COBPEMEHHBIX MaTepUANIOB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUH.

CnocoObI UIBMEpEHUS BIAKHOCTH.

HaOmtonenune HarpeBaHus U IJIaBJICHUS] KPUCTAUTUYECKOTO BEIIECTBA.

JlemoHCcTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomul

N3mepenne 0OTHOCUTENbHOM BIQXKHOCTH BO3/TyXa.

Pa3pen4. diekTpoanHaMuKa
Tema 1. Inekmpocmamuka
OnekTpu3anus Tel. OJEKTpUYeCKui 3apsa. JlBa BuAa BIEKTPUYECKHUX
3apsaoB. [IpOBOJHUKM, NUAJIEKTPUKU M MOJYNPOBOJHUKUA. 3aKOH COXPAHEHHUS
AIIEKTPUUYECKOTO 3apsiaa.
BsaumonerictBue 3apAn0B. 3akoH KynoHa. TodeuHbIi 31EKTpUYECKHUM 3apsi .
Onextpuueckoe mnoJie. Hanpsbk€HHOCTh  nekrpuueckoro nousst.  IpuHiun



CYHEPHO3HUIMU DJIEKTPUUECKUX IOJEH. JIMHUM HAanpsyKEHHOCTU DIIEKTPUYECKOTO
IOJISL.

Pabora cun oanexkrpocratmueckoro mojs. IloreHuuman.  PasHocTh
noTeHUUAIOB. [IpOBOAHMKM M JIUAJIEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jvpnekrpudeckas IpOHULIIAEMOCTb.

DnekTpo€MKOCTh. KoHieHcaTop. DneKTpOoEMKOCTB ITIOCKOT0 KOHAEHCATOPa.
DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHnueckne YCTPOWCTBA M IPAKTHUYECKOE ITPUMEHEHHUE: DJIEKTPOCKOTI,
AIIEKTPOMETP, DJIEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIEHCATOP, KONMPOBAIbHBIM annapar, CTpyHHbINA IPUHTED.

Llemoncmpayuu

YCTpOKCTBO M IPUHLMIIT IEUCTBUS DIIEKTPOMETPA.

B3anmoaernicTBre HaRIEKTPU30BaHHBIX TEIL

DIIEKTPUYECKOE NOJIE 3APSKEHHBIX TEL.

[IpOBOTHHKH B 3JIEKTPOCTATUYECKOM ITOJIE.

DIIeKTpOCTaTUY €CKas 3aIlNTA.

JIMBIEKTPUKY B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAN
IUTACTHH, PACCTOSHUASA MEX1Y HUMU U THAJIEKTPUUYECKOU P OHUI[AEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomawl

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoanunwtii 31ekmpuueckuit mok. Toku 6 paznuunuix cpeoax

DJIEKTPUYECKUI TOK. YCJOBHUS CYIIECTBOBAaHUS AJIEKTPHUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [loCTOSIHHBIN TOK.

Hampsxenue. 3akon Oma 17151 ydacTKa Lenu.

DJIEKTPUYECKOE COIPOTUBIICHUE. Y IEIILHOE CONPOTUBJICHUE BEIIECTBA.
[TocnenoBatenbHOE, MapALIEIbHOE, CMENIAHHOE COEAUHEHUE ITPOBOTHUKOB.

PaGora oamekrpuueckoro Toka. 3akoH Jxoymsi—Jlenma. MomHOCTD
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYLIAsl CUJIa U BHYTPEHHEE COINPOTHUBIEHUE UCTOYHHKA TOKA.
3axkon OMa 11 TOJTHOM (3aMKHYTOM ) 3JIeKTprudeckoi renu. KopoTkoe 3aMbIKaHHE.

DJIEKTPOHHAs  MNPOBOJAUMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
COIPOTHUBIICHUSI METAUIOB OT TeMIiepaTypbl. CBEPXIIPOBOIUMOCTb.

DJIeKTpUYECKUI TOK B Bakyyme. CBOKWCTBA 3JIEKTPOHHBIX TYYKOB.

[lomynpoBonnuku.  CoOCTBEHHass U TpUMEcCHass  MPOBOJAUMOCTH
noJTynpoBoAHUKOB. CBOMCcTBa P—N-iepexoaa. [lomympoBo HIKOBEIE TPUOOPHIL.

DJIEKTpUYECKMA TOK B  pacTBOpax M  paCIUIaBaX  BJIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS TUCCOIHAIUSA. DIJIEKTPOJIU3.



ONeKTpuYecKknid TOK B ra3ax. CaMOCTOSITENbHBIA U HECAMOCTOSATEIbHBIN
pazpsa. Mosnus. [Tnazma.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: amIepmerp,
BOJIBTMETP, PpPEOCTaT, HCTOYHUKUA TOKA, DJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMIPOTUBIICHUS, BAKYYMHBIHN JTHO 1,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOIYPOBOJHUKOBBIHI THO/I, FaIbBaHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKA U HANIPSKEHMUS.

3aBUCUMOCTb CONPOTHUBJICHUS LWIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAAH ITOTIEPEYHOT0 CEYEHUS U MaTepHaIa.

CwmeranHoe COeTMHEHNE ITPOBOIHUKOB.

[Ipsmoe wu3MepeHue HIIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTbH COMPOTUBJICHHSI METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB BJIEKTPOJIUTOB.

HckpoBoii pa3psl v TPOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSA NPOBOAUMOCTD THO1A.

Yuenuueckuii sxcnepumenm, 1abopamopHule padoomoi

N3yyeHue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 3eKTpOABHKYILEH CHJIbI HCTOYHUKA TOKA U €r0 BHYTPEHHEIO
COIPOTHUBIICHUS.

HaOmtonenue snekrponusa.

MexnpeaMeTHbIE CBSI3U

N3yuenne kypca pusuku 0a3oBoro ypoBHs B 10 kiacce oCylecTBIsIETCS €
YU4ETOM COJAEPKATEIbHBIX MEXKIPEAMETHBIX CBSA3E€H C KypCaMH MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemmuvie nousimusl, CBI3aHHbIE C U3YYCHHEM METOJOB HAYUYHOTO
MO3HAHUA: SIBJICHUE, Hay4yHbIH (akT, TUIoTe3a, (pu3auueckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOAECHHE, SKCTIEPUMEHT, MOICTUPOBAHHE, MOIENIb, U3MEPEHHE.

Mamemamuxa: pelleHWE CUCTEMbl YpaBHEHHWH, JHUHEWHas (yHKIUS,
napaboJa, runepooia, ux rpapMKyd U CBOMCTBA, TPUTOHOMETPUYECKHUE (YHKIIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U KX IPOEKLIHUH HA OCU KOOPIUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexannyeckoe ABMKEHHUE B KUBOU mpupojae, auddys3us, ocMoc,
TEMI00OMEH KUBBIX OPTAHU3MOB (BU/IBI TEIUIOTIEPEIAUH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEU U



ra3oB, JJEKTPHUUECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIMTUYECKAs IHCCOLMAIMS,
rajibBaHHKA.

l'eoepagpus: B1axHOCTb BO3/1yXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHue JBWKEHHH C MCIOJIb30BAaHHMEM MEXaHH3MOB,
y4€T TpEHHMsI B TEXHHUKE, IOJIIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET M JpYyrue), ABUTATeNb BHYTPEHHETO
CropaHusi, HapoBasi TypOMHa, OBITOBOM XOJIOAWILHUK, KOHAUIIMOHED, TEXHOJOTUH
NOJIyUECHUSI COBPEMEHHBIX MarepuajioB, B TOM YHCJE HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAs 3AIUTA, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, IIEKTPOHArpEBATEIIbHbBIC npuodOpBHI,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, FaTbBAaHUKA.

11 KJIACC

Pa3zgen4. JiekTpoauHaMuka

Tema 3. Maznummnoe none. IneKkmpomazHUMHAA UHOYKYUA

IlocTossHHbIe  MarumThl. B3aumojaelcTBHE  MOCTOSHHBIX  MarHHUTOB.
MarnutHoe mone. Bekrtop MarHuTHOM wuWHAYKUMH. lIpuHnun cynepno3unun
MarHUTHBIX ToJeW. JInHMM MarHUTHOW WHAYKUMU. KapThHa JMHWUI MarHUTHOU
WHJTYKIIUU TIOJISl TOCTOSIHHBIX MArHUTOB.

MarnutHoe TIOJI€ TPOBOJAHMKA ¢ TOKOM. KapThHa IMHHMA WHIYKIUA
MarHUTHOTO MOJISI AJMHHOTO MPSMOTr0 MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena. BanmoaenctBre IpOBOHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJIb U HAIIPABJICHHUE.

Cwuna Jlopenna, €€ MOyJib U HaIIpaBJICHUE. J[BUKEHNE 3aps>KEHHOW YaC TUIIBI
B OJJTHOPOJIHOM MarHUTHOM noJie. PaboTa cubl JlopeHiia.

SIBneHue 3yeKTpOMarHWTHOW UHAYKUMHU. [loTOK BekTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABWKYILAS CWIAa HWHAYKIUMU. 3aKOH DJIEKTPOMArHUTHOMU
nHaykunu Papajes.

BuxpeBoe »yiekTpudeckoe TmoJjie. DJIGKTPOABIKYIIAS CWIa HHAYKIUUA B
MIPOBOJHUKE, ABMXKYIIEMCS MTOCTYIATEIHHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

ITpasuo Jlenua.

NunykTuBHOCTE.  SIBJICHHE CaMOMHAYKIUHU. ODJIEKTPOJABWXKYILAS CHJIA
CAaMOUMHYKIIUH.

DHEPrus MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MarHMuThl, BJEKTPOMArHUThl, DSJIEKTPOJABUraTEIb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTUIl, THAYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHHE HIIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHMM MTHAYKIIMY MAarHUTHOTO ITOJIA.

B3aumoenicTBue 1ByX IPOBOIHUKOB C TOKOM.

Cuiia Amrepa.

[enctBue cuitel JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBIIEHME DIIEKTPOMAarHUTHO W HHTYKLINH.

[IpaBuno Jlenna.

3aBUCUMOCTbD AJIEKTPOJABUKYILIEN CHUJIBI MHIYKIUHA OT CKOPOCTH U3MEHEHHUS
MarHUTHOTO OTOKA.

SIBneHne CaMOUHAYKIINAH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

M3y4yeHrne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenosanne neiCTBUS HOCTOSTHHOTO MarHUTa HaA pAMKY € TOKOM.

HccnenoBanne SBICHUS JIEKTPOMAarHATHO W MHYKLINH.

Pa3nenS. Kojedanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHuUmMHble KOJ1e0aAHUA

Komebarenpuas  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJEOaHUS.
["apmonmveckue konebanms. [lepuoa, wacToTa, amrumTtyna U ($aza KoJIeOAHUH.
[IpyXuHHBIA MasTHUK. MareMaTnyeCKUii MasiTHUK. YPaBHEHUE TapMOHHYECKUX
koneOanuii. [IpeBparienue sHepTUH IPU TAPMOHHUECKUX KOJICOAHUSX.

Konebarenbplii kKOHTYyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATbHOM KOJEOaTeIbHOM KOHTYpe. AHAIOTHS MEXKIYy MEXaHHYCCKUMU H
AIIEKTPOMArHUTHBIMU KosieOaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHCHHS
SHEPTHUH B UCATLHOM KO0JIe0aTeIhHOM KOHTYPE.

[IpencTaBneHne o 3aTyxarIMX KoJeOaHUsIX. BeIHYKICHHbIE MEXaHUYECKHE
koJneOanusi. Pesonanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennbiii Tok. CUHYCOMAAIbHBIM TEPEMEHHBI TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIEE 3HAUYCHHE CHUJIbl TOKa U
HaIPSKEHUS.

Tpancdopmatop. IIpousBoacTso, nepegaua u noTpeOICHUE IIEKTPUIECKOM
HHEPTUH. DKOJOTHUECKUE PUCKH MPU MPOU3BOJICTBE eKTposHeprun. Kymstypa
UCII0JIb30BaHUS JIEKTPOIHEPTUHU B TOBCETHEBHOM )KU3HH.

TexHnueckne yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: SJIEKTPUYECKHUM
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUHU AJIEKTpOoIepeiad.

Llemoncmpayuu

HccrnenoBanue mnapamMeTpoB KojeOaTenbHON CHUCTEMBI (MPYXUHHBIN WM
MaTeMaTUYECKUN MasiTHUK).



HaGmonenue 3aTyxaronmx KojaeOaHuu.

HccnenoBanue cBONCTB BBIHYKIEHHBIX KOJICOAHHIA.

Habmonenue pesonanca.

CB00O01HBIE ATIEKTPOMArHUTHBIE KOJICOaHMSI.

OcumutorpamMmsl (3aBUCUMOCTH CHIIBI TOKA M HAIIPSI)KEHUSI OT BPEMEHU ) 1151
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onHanc 1mpu MOCIEIOBATENbHOM COEAMHEHUU PE3UCTOPA, KaTyIIKH
VMHAYKTUBHOCTH U KOHJIEHCATOPA.

Mo ienb TMHUM 3JEKTPOIIEpEaay .

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa MaJIbIX KOJICOAHHI I'py3a HA HUTU OT
JUTMHBI HUTU U MaCChI Ipy3a.

HccnenoBaHne mNepeMEHHOr0 TOKa B LENM M3  IOCJIEI0BATEIHLHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyILIKUA U PE3UCTOpa.

Tema 2. MexanuuecKkue u 3,1eKmpomMazZHUmMHble 60JIH bl

MexaHnnueckue BOJIHBI, yclioBUA pacnpocTpaneHus. [lepuoa. CkopocThb
pacrpocTpaHeHuss W JJiMHAa BOJHBL. [lomepedHble W TPOAOJILHBIE BOJIHBI.
Nutepdepentus u qudpakiys MEXaHU4eCKUX BOJIH.

3Byk. CrkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIeKTpOMarHuTHbIE BOJHBI. Y CJIOBHS U3JIy4€HUS 3IEKTPOMArHUTHBIX BOJIH.
Bzaumnast opuenTauusa BekropoB E, B, V B anexktpomaruutHoi#t BosHe. CBOMCcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHHE, OJIsIpU3alus, TupaKiys,
unTeppepenius. CKOpOCTh ANEKTPOMArHUTHBIX BOJTH.

[IIkana >MeKTpOMarHuTHRIX BOJH. [IpriMeHeHne 3JIeKTpOMArHUuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUHMIIBI PAIUOCBS3U U TENEBUAECHUS. Pannonokanus.

DJIEKTPOMarHUTHOE 3arpsI3HEHNUE OKPYKAIOUIEH CPEIbl.

Texnuueckue yCTpOWCTBA W MPAKTHUUECKOE MPUMEHEHHE: MY3bIKaIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas UAarHOCTHUKAa B TEXHHKE M MEIULIMHE, pajap,
panuonpuéMHHUK, TEIEBU30P, aHTeHHa, TenedoH, CBY-neup.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTPaHEHUE MOTIEPEUHBIX U PO 10IbHBIX BOJIH.

Kounebmoiieecst Teno kak KICTOUYHHK 3BYKa.

HaOmtonenune oTpakeHus U IpeioMIICHUS MEXaHUYECKHUX BOJIH.

HaOmonenune unrepdepeHnu u 1uPpakiu MeXaHUM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOmtonenne cBs3M IPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYJIOU H
4acTOTOM KOJIeOaHUH.



HccnenoBanne  CBOWCTB ~ JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKEHUE,
npenoMIIeHUE, TOJSpU3alus, Tudpakis, THTEp epeHITU.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsMonMHENHOE pacIpOCTpaHEHUE CBETa B
ogHOopoaHou cpexe. JIyd cera. ToueuHbIi HCTOYHHK CBETA.

OTtpakeHue cBera. 3akOHbI OTpaxkeHus cBeTa. llocTpoeHue n3oopaxeHui B
IUIOCKOM 3€pKajle.

[Ipenomnenue cBeTa. 3aKOHBI NPEJIOMIICHUS CBETa. AOCOIOTHBIN TOKa3aTeNb
npenomiieHus. llosHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yros moJiHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus csera. CiioxHbIN cocTaB 0ennoro cBeta. Lger.

CoOuparonie U pacceuBawonme JUH3bL. ToHkas muH3a. DOKycHOE
paccToOssHME M ONTHYECKass cuia TOHKOM JH3bl. [locTpoenune n3zoOpaxeHuil B
coOuparonmx 1 pacceuBarolmx jJuH3ax. Gopmysna TOHKOW JUH3bI. YBEIMUYEHUE,
JlaBAEMOE JINH301.

[Ipenensl IpUMEHUMOCTH FEOMETPUUECKOM ONITHKH.

BonnoBast onrtuka. HMHrepdepenuus cBera. KorepeHTHblE HCTOYHHUKH.
YcnoBusi HaOMIOACHHS MaKCMMYMOB M MHUHHUMYMOB B HUHTEp(EPEHLUOHHOMN
KapTUHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakimus  cBera. JludpakimonHas pemerka. YCJIOBHE HaOMIOAEHUS
IJIaBHBIX ~MAakKCHMMYMOB IMpH MaJ€HHMHM MOHOXPOMATMYECKOTO CBE€Ta Ha
TU(PaKINOHHYIO PEIIETKY.

ITonspusaums csera.

TexHnueckne yCTpONCTBA M NPAKTHUYECKOE IPHUMEHEHHE: OYKH, JIyIIa,
doToanmnapar, NPOEKIMOHHBINA anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPaKIIUOHHAS PEMIETKA, TOJIIPOUSI.

Jlemoncmpayuu

IIpsAMonMHENHOE pPacHpOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHUE CBETa.
OnTudeckre npudopsI.

IlonHoe BHyTpEeHHEE OTpaxkeHue. Moienb CBETOBO1A.

HccnenoBanue CBOWCTB U300 paXEHUI B JTMH3aX.

Mo e MEUKpOCKOTIA, TEJIECKOTIA.

Hab6monenne natepdepeniiuu cBera.

Hab6monenne nudpaximy cBera.

Ha6monenune nucniepcum cBeta.

ITosmydenue criekTpa ¢ TOMOUIBIO ITPU3MBL.

[Toydenue criekTpa ¢ moMoIIbio AUGPaKITHOHHON PEIIETKH.

Habmonenne monspu3aiyy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamophwie pabomul



N3mepenue nokasarens MpeaoMIICHUs CTEKIIA.
HccnenoBanne CBOWCTB N300 PKCHHI B JTMH3aX.
Ha6monenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clIeNMATILHOM TEOPUH OTHOCHUTEJIHLHOCTH

I'paHnipl NPUMEHUMMOCTH  KJIACCUYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BAKYyME, IPUHUMIT OTHOCUTEILHOCTH DWHILTEIHA.

OTHOCHUTENBLHOCTh OJJTHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHH U COKPALLIECHUE
JUTHBI.

DHEprusi U UMITYJIbC PEIITUBUCTCKON YaCTULIBI.

CBs3b MacChl € 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKOM YaCTULIbI. DHEPT U
MTOKOSI.

Pa3nen7. KBanroBas pusuka

Tema 1. Inemenmvi K6AHM 0601 ONM UKU

®otonbl. Popmyna [lnanka cBA3U S3HEPTUN POTOHA C €r0 YaCTOTOU. DHEpPrus
U UMITyJbC (GOTOHA.

OTtkpbiTHe U uccienoBanue porordpdexra. Onpitol A. I'. CToneroBa. 3aKOHbI
doToapdexra. YpaBHenue DitHiuTeriHa aist poroddpdexra. «KpacHas rpanuna»
dboTorddekra.

Hasnenue ceera. OnbiTol [1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpOWCTBA M TNPAKTHUECKOE MpPUMEHEHHE: (OTODIIEMEHT,
dboTOo1aTYUK, COHEYHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

DoTo3(PPEeKT Ha YCTAHOBKE C IUHKOBOM MIACTUHOM.

HccnenoBanne 3akoHOB BHEMHEro potosddexra.

CBeToano.

Comnneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHIl.
[Inanerapnas mopxens aroma. Iloctymarel bopa. M3nyuenuwe u mnoriouieHue
(GOTOHOB MpH TEpexoJe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Apyroil. Bumsl
criekTpoB. CHEeKTp ypOBHEN SHEPTUH aTOMa BOJOPO1a.

BosHoBsIe cBoMicTBa yacTull. BosHbl 1e bpoitist. KopmycKynsipHO-BOJIHOBOM
Ty aTIHU3M.

CHOHTaHHOE U BBIHYXJEHHOE U3Ty4EHUE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHEKTPAIbHBIN
aHamM3 (CTIEKTPOCKOTT), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Llemoncmpayuu
Monens oneiTa Pesepdopaa.
Ornpenenenyie 1JIMHBI BOJHBI JIa3epa.
Hal6monenue nuHeRvaTbiX CIIEKTPOB U3JTy4eHUs.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul
Ha6monenue nuHelvyaTroro crekTpa.
Tema 3. Amomnoe aopo
DKCHEPUMEHTHI, JOKA3bIBAIOIIME CJOKHOCTb CTpoeHus saapa. OTKphITHE
panuoaktuBHOoCcTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3iyudeHus. CBoiicTBa anb(da-, Oera-, ramma-u3IydeHHUs.
BnusiHre paguoakTHBHOCTH Ha )KUBBIE OPTraHU3MBI.
OTtkpbiTHE TIpOTOHA U HeillTpoHa. HykionHass monens sigpa IeiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uncno siapa. M3oTorsl.
Anbda-pactiaf. OJEKTPOHHBIM M TO3UTPOHHBINM Oera-pacman. [amma-
U3JIydeHHUE. 3aKOH paJIMOAKTUBHOTO PacIiaja.
DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHbie cuibl. JleekT Maccel sapa.
SnepHbie peakuuu. /lenenne u cUHTE3 SAEP.
SAnepubiit peaktop. TepmosimepHbiii cunTe3. I[IpoOsieMbl U MEPCHEKTUBBI
SAEPHOM SHEPTETUKH. DKOJOTHUECKUE ACIIEKTHI 51IEPHOM SHEPTETUKHU.
DuieMeHTapHble YacTULbl. OTKpBITHE NO3UTPOHA.
Metoapl HaOJIFOJIEHUSI M PETUCTPALMH SJIEMEHTAPHBIX YaCTH L.
@dyH1aMeHTallbHbIE B3auMoeicTBUsA. EAMHCTBO hu3nuecKkoi Kap TUHBI MUpA.
TexHnueckre ycTpocTBa U MPAKTUYECKOE TPUMEHEHHUE: JO3UMETP, Kamepa
BunbcoHa, siepHblii peaktop, aToMHas 6omo0a.
Jlemoncmpayuu
CUYETUNK MOHU3UPYIOIIMX YaCTHULI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomawi
HccnenoBanue TpeKOB YyacTull (10 TOTOBBIM oTorpadusim).

Pa3znen 8. diieMeHTBI aCTPOHOMUM M aCTPOPU3UKH

DTarnbl pa3BUTHS aCTpOHOMMH. [IpuKagHOe 1 MUPOBO33PEHUECKOE 3HAUECHU €
aCTPOHOMHUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, ApKu€ 3BE3JIbI, IUIAHETHI, WX BUJIMMOE
JIBUKCHUE.

CoJiHeyHas cuctema.

Cousmnne. CoisHeyHass akTMBHOCTh. McTtouHumk sHeprum CoJyiHOA M 3BE3N.
3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKH. JlnarpamMma «CHEKTpaJbHBIM KJAcC —
CBETHUMOCTBY». 3BE3MBI TJIaBHOM MOCJEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] IJIAaBHOW MOCJEIOBATEIbHOCTH. BHyTpeHHEEe cTpoeHue



3B€321. COBPEMEHHBIE MPEJICTABICHUS O MMPOUCXOKAECHUU U 3Boronu CoJHIA U
3BE3/1. DTarbl )KU3HU 3BE3].

Mieunsiii [lyte — nama [Manaktuka. [lonmoxenue u nBuxenue CoJiHIA B
[Nanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapbsl. UEpHBIE OBIPHI B sIpax
TaJIaKTHK.

Bcenennasi. Pacumpenue Beenennoil. 3akon Xa06:a. Pazoeranue rajnakTuk.
Teopus bonsmoro B3psiBa. PennkroBoe nsiryueHue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTpOHOMHUHU.

Yuenuueckue nabnrooenus

HaGmoneHus HEeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN ISl OTPE/IeNICHUS TI0JIOKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
J1aTy: OCHOBHBIE CO3Be3us1 CEBEPHOTO MOJYIIAPHUS U IPKUE 3BE3BI.

HaOmonenus B Teneckon Jlynsl, mnaner, Mneunoro Ilytu.

O0o0maomee NOBTOPeHUE

Posb ¢u3uku ¥ acTpOHOMHM B SKOHOMHUUYECKOW, TEXHOJOTHUECKOM,
COLIMATILHOM U 3TUYECKOH chepax AesITeIbHOCTH YEJIOBEKa, POJIb U MeCTO (PU3UKHU
¥ aCTPOHOMMH B COBPEMEHHOM HAyYHOM KapTHHE MUPA, POJIb PU3NUECKOU TEOPUHU
B (GOpPMUpPOBAHUM TIPEACTaBICHUN O (QU3NUECKONW KapTUHE MHUPA, MECTO
bu3ndYecKoil KapTUHBI MUPA B OOILEM Py COBPEMEHHBIX €CTECTBEHHO -HAYYHbBIX
MPEICTABJICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSA3U

N3yuenne kypca pusuku 0a30Boro ypoBHs B 11 kinacce oCyliecTBIsIeTCs C
YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MaTeMaThKU,
OMOJIOTHH, XUMUH, FreoTpaduu U TEXHOJIOTUH.

Meoicnpeomemuvie nouwsimusi, CBI3aHHbIE C U3YYEHHEM METOJ0OB HAYUYHOTO
MO3HAHUS: SIBJIEHUE, HAy4dHbIH (akT, rumores3a, (u3Mdeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, SKCTIEPUMEHT, MOIETUPOBAHHUE, MO/IENb, U3MEPEHHE.

Mamemamuxa: peuieHUE CHUCTEMBl YpPaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO, BEKTOPbl U MX MPOEKIMHW HA OCU KOOPJUHAT, CJIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMWA, MPHU3HAKK TOJ00US TpPEYroJbHUKOB,
oTpeIeNieHuUE IO TIIOCKUX PUTyp 1 00BEMA TEIl.

buonocus: »nextpuueckue SBICHUS B JKUBOM NpUPOJE, KojeOaTelbHbIE
JIBVDKCHUS B )KUBOM IIPUPOJIE, ONITUUECKUE SIBJICHUS B )KUBOM MPUPOJIE, JEUCTBUE
paaualuy Ha >KMBbI€ OPTaHU3MBI.

Xumusi: CTpOEHUE ATOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTYpa TBEP ABIX
TEN, MEXaHW3Mbl OOpPa30BaHMS KPUCTAUIMYECKOW PEIMIETKH, CHEKTPATbHBIN
aHaJIn3.



l'eocpaghusi: MarHuTHBIE TOJIIOCA 3€MJIM, 3al€KW MArHUTHBIX DY/,
boToCHEMKA 3eMHO TOBEPXHOCTH, MMPEICKA3aHNE 3EMIICTPSICCHHIA.

Texnonocus: JTWMHUAWA DIEKTPOIIEpENay, TEHEpATOp IMEPEMEHHOTO TOKa,
ANEKTPOJABUTaTENlb, MHAYKIUOHHAS II€4Yb, paaap, PaguoONpPUEMHHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, MpOEKIMOHHBIN ammapaTr, BOJIOKOHHAs OITHKA,
CoJIHEe4YHas Oarapes.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IMPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIET'O ObPA3OBAHUA

OcBoenne ydebHOTO mpeamera «Du3uka» Ha YPOBHE CPEIHErO OOIIETO
oOpazoBanusi (0a30BbI YPOBEHb) JOJDKHO 00ECIEUUTh JOCTHKEHUE CIICAYIOIIUX
JMYHOCTHBIX, METAITPEAMETHBIX U IPEIMETHBIX 00Pa30BaATEIbHBIX PE3YIIbTATOB.

JINUHOCTHBIE PE3YJIbTATbI

JIngaHOCTHBIC pe3yabTaThl 0CBOCHUS YICOHOTO Mpeamera « DU3uKay 10 TKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpHWIEHTAIi, TO3WTUBHBIX BHYTPEHHUX YOEXKIEHHWH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pacUIMPEHUE KU3ZHEHHOTO
OIIbITA U OTBITA JACATEILHOCTHA B MPOLIECCE PEATM3alMM OCHOBHBIX HAINpaBJICHUI
BOCHUTATEIBLHOM AEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCKOTO BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH I'PAXKTAHCKON TO3UIIUN 00YUAIOIIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOTO WJIEHA POCCHUICKOT0 OOIIECTRA,;

NPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAaHUCTHUECKUX U
JEMOKPATUYECKHUX IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIILHOCTh B MHTEpPECAX IPAXKIAHCKOTO
00111eCTBa, y4aCTBOBATh B CAaMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHu3alluy;

YMEHHE B3aUMO/IEVCTBOBATH C COLMAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIMSIMA 1 HA3HAUYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMSI:

c(hopMuUpOBAHHOCTH POCCHUICKOU TPaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA,

LIEHHOCTHOE OTHOIICHHE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM
POCCUMCKUX YUEHBIX B 00JIaCTU (PU3UKH U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT' 0 BOCITATAHUSA:

c(hopMuUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSL, ITUUECKOTO MOBEICHMUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIEC B
NESITENbHOCTH YUYEHOTO;

OCO3HaHWE JIMYHOTO BKJIaJla B TIOCTPOCHUE yCTOMYMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCITUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUAsi 3CTETUKY HAy4YHOT'O TBOPUYECTBA,
NPUCYILIETO (PU3UIECKON HAYKE;



5) TpynoBOro BoCHUTAHMS:

UHTEpEC K Pa3jIM4YHbIM cdepam npodecCUOHATBLHON NeSTeNbHOCTH, B TOM
YHCJIE CBSI3aHHBIM ¢ (PU3UKOM U TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBINM BHIOOD
Oyaymieit npodeccuu u peaar3oBbIBaTh COOCTBEHHbIE KU3HEHHbIE JIAHBI;

TOTOBHOCTB ¥ CIIOCOOHOCTB K 00pa30BaHuUI0 M1 CaM000Opa30BaHUIO B 00J1acTH
(U3KMKU Ha TPOTSHKEHNUU BCEW )KU3HU;

6) 3K0JIOrH4Y€eCKOT0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTH JKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TIII00AIBHOTO
XapakTepa 3KOJIOTUYECKUX ITPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JIECTBUM B OKPYKAOIIEN CPEIE HA OCHOBE
3HAHUSA LEJIEH YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA;

pacIIMpeHue OmbITa JEATEIBHOCTH 3KOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PUBHKE;

7) IEHHOCTH HAYYHOT O TO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UUECKON HAYKH;

OCO3HAaHME LEHHOCTH HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (U3UKKM  OCYILECTBISITH  NPOEKTHYID W HUCCIIENO0BAaTEIbCKYIO
NEATENbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE y4eOHbIe 1eHCTBHUS
Bba3oBbleornueckue aeiicTBUA:
CaMOCTOSTENbHO  (OPMYJIHMPOBATh M  aKTyalM3UPOBaTh  MPoOJIEMY,
paccMmaTpuBarh €€ BCECTOPOHHE;
ONpEeNEATh 1AM JeATeIbHOCTH, 3aJaBaTh IapaMETpPbl M KPUTEPUU HX
JIOCTHIKCHUS
BBISIBJISITH 3aKOHOMEPHOCTA W MOPOTHUBOPEYUA B PpacCMATPUBAEMBIX
(U3UIECKUX SIBIICHUSX;
paszpalaThiBaTh IUIaH PEIICHHs] MPOOJeMbl ¢ y4ETOM aHaIM3a UMEIOIIUXCS
MAaTE€pUATIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B ICATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLICHUBATh PUCKHU MO CJIEACTBUN IEATEIIbHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSIX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBHSI;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKUE 1€ MCTBUSA
BJIAZICTh HAYYHOM TEPMHUHOJIOTHEW, KIFOUYEBBIMH MOHATHSIMH U METOJAMHU
bu3nyeckoi HayKH;



BJIQJICTh HaBBIKAMU Y4€OHO-UCCIICI0BATENILCKON U IPOCKTHOM JIEATETbHOCTH
B 0051acTH (HPU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMTOUCKY
METOJIOB pelIeHus 3a1a4 (GU3NUECKOTO COJEpIKAHUS, MPUMEHEHUIO Pa3IuIHBIX
METO/10B IO3HAHUS;

BIIQJICTh BHUJAMH JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpETallNK, MPEoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3UYHBIX YUEOHBIX
CUTYaIUsIX, B TOM YHCJIC TPH CO3/IaHNHU YIEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISIBISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3WpOBaTh 3a/ady,
BBIJIBUTaTh THUMOTE3y €€ pEUICHUs, HAXOJIWTh apTyMEHTHI JJI JO0Ka3aTeIbhCTBa
CBOMX YTBEP KJICHUH, 3a71aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh TIOJIyYCHHBIE B XOJE peIIeHUS 3a7adyll pe3yJbTaThl,
KPUTUIECKU OIICHUBATh WX JI0CTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCJIOBHSIX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3a7aud B 00pa3zoBaTeNbHOM
NeSITIIbHOCTH, B TOM YHUCJIC TIPY U3YICHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAITUSM, OIICHUBAThH TIPHOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHHUA 10 (U3UKE B NPAKTUYECKYIO 00J1acTh
KHU3HEICATCITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, TIPE/IJIaraTh OPUTrHHAIBLHBIE TI0IX0/IbI U PEIICHNUS,

CTaBUTb MPOOJIEMBI M 33]]a4H, IOITYCKAIOIINE ATbTEPHATHBHBIC PEIICHHS.

Pabora c unpopmanmei:

BJIaJIETh HABBIKAMU TMOJTy4eHUs] HHGOPMAIUK (PU3UIECKOTO COJIEPIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYINECTBIISATh TIOWCK, aHAJM3,
CHUCTEMAaTH3aIlMI0 U WHTEPIPETANI0 MHPOPMAIMKA Pa3IMIHBIX BUIOB U (GOpM
NpE/ICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAITUH;

UCIIOJIb30BaTh  CpeICcTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEHNICHUH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPTraHU3aIllMOHHbIX
3aMa4 ¢ coOmoeHreM TpeOOBaHUN SPrOHOMHKH, TEXHUKHA O€30MacHOCTH,
THTUEHBI, PECYpPCOCOEPEeKEHHsI, TMPABOBBIX U OATHYECKUX HOPM, HOPM
nH(OOPMAITMOHHOM 0€30TTaCHOCTH;

co3/aBaTh TEKCThl (PU3MYECKOTO COJIEpKaHUS B Pa3NMUHbIX (hopMaTtax ¢
y4€TOM Ha3HauYeHUS HH(OPMAIIUH U TIEJICBON ayUTOPHUH, BHIOHUPAsi ONTUMAIIbHY O
dbopMy TIpecTaBICHUS U BU3YAIH3aIlHH.

KoMmMmyHHKaTHBHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA:
OCYLIECTBJIATh OOIIEHME Ha YpOKax (U3UKM M BO BHE-YPOUHOU
NEeSTEIIbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM KOH(DIMKTHBIX CHUTyallMd © CMSAT4Yarh
KOH(DIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1araTb CBOXO TOYKY 3PEHMS C HCHOJIb30BAaHUEM
A3BIKOBBIX CPE/CTB;

MOHMMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUWBUIYAIbHOMN
padoThI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBUN C y4&TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaXKOr0 YJIEHA KOJUICKTHUBA,;

MPUHUMATh €A  COBMECTHOM JICITEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAWHHUPOBATH JICWCTBUS IO €€ JTOCTMIKECHUIO: COCTAaBJATh IUIAH JICHMCTBUH,
pacnpesiensiTh poJid C y4€TOM MHEHUW Y4YaCTHHKOB, OOCYXJaTh pE3YJIbTaTh
COBMECTHOM pabOThI;

OLICHUBAaTh KA4E€CTBO CBOETO BKJIaJa M KAXKJIOTO YYAaCTHUKA KOMAaHIbl B
001U pe3ynbTar 1o pa3padOTaAHHBIM KPUTEPUSIM;

npeJlaraTb HOBBIE TMPOEKTHI, OILICHUBATH HJIEHM C TO3UIMM HOBU3HBHI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIAATh MO3UTHBHOE CTPATETUYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYaIUSIX, IPOSIBJIATH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHMBepcaJibHbIE y4eOHbIe 1eiiCTBUSA
Camoopranuszanus:

CaMOCTOSITENbHO OCYIIECTBIIATh MO3HABATENbHYIO NIEATEIHPHOCTh B 001aCTH
GU3UKH W aCTPOHOMUH, BBISBIATH NPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
CcOOCTBEHHBIE 3aa4H;

CaMOCTOSITEIbHO COCTABJIATH IUIAH PEUICHHS] PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS PAKTHYECKON pabOThI ¢ y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH 1 P €O YTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYalIUsM;

pacumpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE IMYHBIX MPEATIOYTCHUH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (OPMUPOBAHUIO WM TPOSIBICHUIO JPYAWIMA B 0OJIACTH
(u3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIA HHTEJLJICKT:

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIAJICTh HABBIKAMU  TO3HABATEIbHOW  pediekCMM KaK  OCO3HaHUs
COBEpIIAEMbIX JICHCTBUI U MBICIUTEIbHBIX TPOIECCOB, HMX PE3YJIbTATOB U
OCHOBaHMH;



WCIIOJIh30BaTh MPUEMBI pedIeKCUU JIJIs OIICHKU CUTYaIluH, BEIOOpa BEPHOTO
pelICHHUS;

yMETh OLICHUBAaTh PUCKH M CBOEBPEMEHHO MPUHHUMATh PEUICHUS IO HUX
CHUKEHUIO;

MPUHAMATh MOTHBBI W AapPTryMEHTbl APYTUX IMPU aHAIU3E PE3YIbTaToOB
NEeATEeIbHOCTH;

MIPUHUMATH C€05, TOHMMAasi CBOM HEJTOCTATKU U TIOCTOUHCTBA,

MPUHAMATh MOTHBBI W AapPTryMEHTbl APYTrUX I[PU aHAIU3E PE3YJIbTaTOB
JEATEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporiecce 1O0CTHXEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI
no Qu3uKe JIs YpOBHSA CpeAHEro oOIiero oOpa3oBaHHs y OOydaronmxcs
COBEpIIIEHCTBYETCS AMOIMOHAIBHBIN WHTEIJICKT, MpeAINOoIararonmi
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS! pa3BUTHS COOCTBEHHO M YMOIIMOHATILHOU CPEPBI,
OBITh YBEPEHHBIM B C€0€;

CaMOpPEryJIMPOBaHUSI, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJaNnTUPOBAThCA K
AMOIIMOHATILHBIM U3MEHEHUSIM U MIPOSIBIISITh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAILIMY, BKIKOYAIOLICH CTPEMIIEHUE K JTOCTHXKEHUIO LEMU U
yCIieXy, ONTUMHU3M, UHUIIMATUBHOCTH, YMEHHE JEHCTBOBATh MCXOJS M3 CBOMX
BO3MO>KHOCTEM;

AMIIATUH, BKIIIOYAIOIIEH CTIOCOOHOCTh TOHUMATh SMOITMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro TMPH OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh O THOIIICHUS
C IPYTUMH JFOJIbMH, 3200 TUTHCS, IPOSBIISTE UHTEPEC U pa3peiiarb KOHGIUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K xoniy oGyuenuss B 10 kiacce mpenMeTHble pe3yibTarbl HA 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTh y 00yUaIOIIIXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (U3UKH B (POPMHUPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTHUHbI MHpa, B PAa3BUTHM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTH, B MPAKTUYECKOU IEATENBHOCTH JIFOIEM;

YUHUTHIBaTh TPaHUIBl TPUMEHEHUS W3YYEHHBIX (PU3WYECKUX MOICTICH:
MaTepuaibHasi TOUKa, UHEpIHAIbHAsI CUCTEMa OTCUYETa, aOCOIFOTHO TBEPI0E TEIO,
UJealbHbBINA T'a3, MOJEIN CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPIBIX TEJ, TOUEUHBIN
AIIEKTPUIECKUMN 3apsi/l TPU PeIIeHuH HU3NIECKUX 3a/1a4;



pacro3HaBaTh (PU3NYECKUE ABJIECHUS (IPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHUS BEIECTBA U
ANEKTPOJIMHAMUKY:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  NPSIMOJIMHEHHOE
NBIDKEHUE, CBOOOJHOE TMaJCHHUE TeJ, JBIKCHHE IO OKPYKHOCTU, HWHEPIHS,
B3auMoieiicTBue Tel, nuddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TeJl ITPU HArpEeBaHUU (OXJIAXKECHUH ), TEILIOBO €
paBHOBECHE, HCIApEHUE, KOHACHCAIs, IUIABJIICHUE, KPUCTAIUIM3AlMs, KUIICHUE,
BJIAXKHOCTH BO3/1yXa, MOBBIIICHNUE TaBJICHUS Ia3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCyJZie, CBSI3b MEXKJYy MapaMeTpaMH COCTOSIHMS Tra3a B M30MPOIECcCax,
AJIEKTpU3ALIMA TEJl, B3aUMOICUCTBUE 3apsII0B;

OTNUCHIBAaTh MEXAHUYECKOE JBMIXKEHUE, UCTIOJb3Ysl (DM3UYECKUE BEITUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KWHETUYEeCKasi PHEprusi, MOTECHIMAIbHAST SHEPTHS, MEXaHUYEeCKasl
paboTta, MexaHM4YecKas MOIIHOCTh;, MPU OMNHCAHWU TMPABWILHO TPaKTOBAThH
(GU3UYECKUIT CMBICT HCIOJb3yEeMbIX BEIWYMH, MX OOO3HAUCHUS] W EIUHUIIBI,
HaXOJIUTh (POPMYJIbI, CBS3BIBAIONINE AAHHYIO (DU3UYECKYIO BEIIMYUHY C JIPYTUMU
BEJIMYMHAMU;

OTNUCHIBaTh M3Y4YEHHBIC TEIJIOBbIE CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS,
UCTIOJIb3YS  (PU3MYECKHE BEIUYUHBI: JABJICHHUE Tas3a, TeMIleparypa, CpPEeaHss
KMHETUYECKasi SHEPTUS XaOTUYECKOTO JBMXKCHUSI MOJIEKYJI, CPEIHEKBaIpaTHIHAas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHssI dHEpTHs, paboTa rasa,
KO3(PPUIMEHT TO0JIE3HOTO JEHCTBUS TEIUIOBOTO JBUTATEINSA; IMPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (PU3MYECKUM CMBICT HCTOJb3YEMbIX BEJIUYUH, HX
0003HaUCHUSI H €IUHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO
(U3UYECKYIO BEIMYUHY C IPYTUMHU BEIMUYNHAM;

OTIMCHIBATh M3YYEHHBIC AIEKTPUUECKHE CBOMCTRA BEIIECTBA U DJICKTPUIECKHE
SIBJICHUS (TTPOLIECCHI), UCTIOJNIBb3YS (PU3UUECKUE BEIMUMHBI: AICKTPUUECKUN 3apsi],
AIIEKTPUUECKOE TOJIe, HANPSKEHHOCTD MOJIsA, MOTEHINAN, Pa3HOCTh MOTEHINAJIOB;
Ipyd OMNHMCAHWUW TPABUIBHO TPAKTOBATh (U3UYECKHN CMBICI HCIIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUCHMS] W CIMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (DU3UYECKYIO BEIMUHUHY C APYTUMH BEITUYUHAMH,

aHATM3UPOBATh (U3UYECKHUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3ndecKue
3aKOHBI ¥ MPUHIIMIKBI: 3aK0H BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHWYEeCKOW DHEPTrUM, 3aKOH COXPAHCHUS HWMITYJIbCa,
MPUHIIAIT CYNEPTO3UIIMK CHWJI, TPHUHIMIT PaBHOIIPABHS WHEPIUATBHBIX CHCTEM
O0TCu€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEUIECTBA, Ta30OBbIC
3aKOHBI, CBSI3b CPEIHEN KHHETUUYECKOW SHEPTUU TEIVIOBOTO JABUKEHUS MOJIEKYI C
abCOJIFOTHOM TeMIepaTypou, MepBbIM 3aKOH TEPMOINHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsifga, 3akoH KysoHa, mpu 3TOM pa3nuyarh CJIOBECHYIO



(bopMyIupOBKY 3aKOHA, €r0 MaTeMaTUYecKOe BBIPAKEHHUE U yCIOBUS (TpaHUIIbI,
00J1aCTH) TPUMEHUMOCTH,

OOBSICHATh OCHOBHBIE MPHUHLMUIBI JACHCTBUS MalllMH, HOPUOOPOB U
TEXHUYECKHUX YCTPONCTB; pa3Inyarh yCJIOBUS UX 0€30MacHOTO MCIOJb30BaHUS B
MMOBCEAHEBHOM KM3HMU;

BBIMIOJIHATh JKCIEPUMEHThl MO HCCICAOBAHUIO (U3MYECKUX SIBJICHUN U
IIPOLIECCOB C MCIIOJB30BAHUEM MNPSIMBIX M KOCBEHHBIX HM3MEPEHUU, IPHU ITOM
dbopmynupoBarh TpobsieMy/3agady H THUNOTE3y Yy4eOHOTO SKCIECPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(dbopMyIupoBaTh BHIBOJIHI,

OCYILECTBIISATH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETMYUH, IPU
ATOM BBIOMpATh ONTHUMAJbHBIN CIOCOO M3MEPEHUS M HCIO0JIb30BAaTh U3BECTHbHIC
METO/IbI OLICHKHU MTOTPELIHOCTEN U3MEPECHU;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXKIY (PU3MYECKMMHM  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUN, IPU 3TOM KOHCTPYMPOBATH YCTaHOBKY,
(buKcHpOBaTh PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTU (U3MUECKUX BEIUYHMH B
BU/JI€ Ta0JIUI U TpaUKOB, AEJIaTh BBIBOJbI 10 PE3YIbTaTaM UCCIEIOBAHUS;

co0oaaTh nmpaBuiIa 0€30MacHOTO TPy/la NpH MPOBEACHUH UCCJICIOBAaHUM B
paMKax y4yeOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIENOBATEIILCKOM M IMPOEKTHOMU
NESTEIbHOCTH C UCIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOICTB U Ja0OPATOPHOTO
000pyI0BaHMS;

pemarb pacu€THble 3a7a4d C SIBHO 3aJaHHON (U3UYECKON MOJEIbIo,
UCIIOJIb3Ys (PU3UUECKHE 3aKOHBI M IPUHLUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4 1
BbIOMpaTh (PU3UUECKYIO0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYMHBI U POPMYIIHI,
HEOOXoAUMBIE Il €€ pelleHMs], MPOBOJAUTh PacU€Thl U OLIEHUBATH PEATbHOCTD
MOJIy4€HHOT'0 3HaYeHUs PU3NUECKOM BEIIMYNHBI;

pelmarbk Ka4eCTBEHHbIE 33/]a4: BBICTPAUBATh JJOTUYECKH HEITPOTUBOPEUHNBYIO
LENOYKY PacCyXJEHUU C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYECKue SIBJICHUS;

UCIOJb30BaTh  MPU  PELIEHHH  Y4eOHBIX  3aJad  COBpPEMEHHBIE
uHGOPMAIIMOHHbIE TEXHOJOTUHU JJIs IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U MPEJCTaBICHUS y4eOHOU M HAyYHO-TIOMYJIIPHON MH(GOPMAIUH, TOJTy4YEHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATh MOJTy4aeMyt0 HHPOPMAIIHIO;

MIPUBOUTH IPUMEPHI BKJIaZa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHOM >KM3HU
1U1st o0ecriedeHus: 0€30MacCHOCTH IPU OOpaIlIeHUH ¢ MPUOOPaMU U TEXHUUIECKUMU



YCTPONCTBAMHU, JIJIsl COXPAHEHUS 3I0POBbsI 1 COOIIIOACHUS HOPM IKOJIOTUYECKOTO
MTOBENECHUS B OKPYKAIOIIEH CPELE;

paboTaThb B TpYIIE C BHIIIOJHEHHEM PAa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PaboOTy TPYNNbl, PALMOHAILHO paCHpeneniaTh OO0S3aHHOCTH U
IUIAHUPOBATh JESITEIHbHOCTh B HECTAHAAPTHBIX CUTYaIUSIX, aJICKBATHO OIICHUBAThH
BKJIQJT KXI0T0 U3 yYaCTHUKOB I'PYIIIBI B PEIICHHE PacCMaTpUBAEM O IPOOIIEMBI.

K xoniy oGyuenuss B 11 kjacce mpenMeTHbIe pe3yibTarbl HA 0a30BOM
YPOBHE JTOJDKHBI OTPaxaTh C(HOPMHUPOBAHHOCTH Y OO YyUAIOIIMXCSl yMEHUI:

JIEMOHCTPUPOBATh HA MpPUMEpPax poJib U MecTo GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPa, B PA3BUTHUM COBPEMEHHOM TEXHHMKU U
TEXHOJIOTUM, B IMPAKTUYECKOM NEATEIILHOCTH JIOJEU, LEIOCTHOCTh U E€AUHCTBO
($u3NUecKO KapTUHBI MUPA;

YUUTBHIBATh TPAHULGI TPUMEHEHHS] HW3YYEHHBIX (PU3UYECKUX MO/IEINei:
TOYEUHBIN AIEKTPUUECKUH 3apsiJl, JIyd CBETa, TOUEUHbI UCTOYHUK CBETA, siAepHAas
MOJIENIb aTOMa, HYKJIIOHHAas MOJENb aTOMHOTO siipa NP pPEUIeHUH (PU3HUECKUX
3a/1ay;

pacro3HaBaTh (PU3NYECKUE ABJIECHUS (IPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJMHAMUKH U KBAHTOBOU (DU3UKU: STIEKTpUUECKasi POBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOJCHCTBUE
MarHuTOB, OAJICKTPOMArHUTHasT WHAYKLHSA, JEHCTBUE MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM W JABWXKYIIMWCS 3apsij, 3JIEKTPOMarHUTHbIE KOJIeOaHUs U
BOJIHBI, TMPSAMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, OTPaKEHUE, MPEIOMIICHUE,
uHTepdepenms, Audpakuus U MOOJASpU3alMs CBETa, JUCIEPCUS CBETa,
doToannekrpuueckuii 3h ekt (hotordhdexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aromMa BOJOPOAA, €CTECTBEHHAs M HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONMCHIBAaTh M3YYEHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  BJIEKTPUUECKYIO  MPOBOJMMOCTb  pPa3jMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJICHUS (MIPOLECCHI), UCMOJB3yd (DU3NUECKHUE BEINYUHBI:
AIIEKTPUUECKUN 3apsiji, CHJIA TOKA, AJIEKTPUUYECKOE HaNpsHKEHUE, AJIEKTPUUYECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JEKTPOIBIKYIIAs CUiia, padoTa TOKa,
WHAYKIMS MarHUTHOTO TOJisi, cuia Ammepa, cwia JlopeHra, WHAYKTUBHOCTD
KaTYyIIKH, DHEPTUsl AJIEKTPUYECKOr0 W MArHUTHOTO TMOJIeH, Mepuoj U 4YacToTa
KojieOaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsiJ M Cuja TOKa B IIpoIecce
TapMOHHYECKUX DJICKTPOMArHUTHBIX KoOJIeOaHUH, (OKYyCHOE pacCTOsIHUE U
ONTUYECKasl CWia JMH3bI, MPU OMHUCAHUU MPABWILHO TPAKTOBATh (PU3UYECKHI
CMBICJI HCMOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHHs] U E€IUHMIIbI, YKa3bIBaTh
bopMynbl, CBS3BIBAIOLIME JAaHHYIO (PU3UYECKYI0 BEIUYMHY C JIpPyTUMU
BEIIMYMHAMU;



ONMCHIBATh M3YYCHHbIC KBAHTOBBIE SBJICHUS W MPOLECCHl, HCIOJIb3Ys
¢u3nyeckue BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTA CBETA, YHEPTHUS U UMITYJIbC (POTOHA, IEPUO]T IOJIypACTAa, SHEPTUS CBA3 U
aTOMHBIX SJI€p, NPHU OINUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, WX O0O3HAUYCHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JIPYTMMH BEIMYHMHAMU,
BBIUHCJISATH 3HAYEHHE (PU3UUECKOI BETMUHHBI,

aHAIM3UPOBATh (PU3UUECKHUE MPOIECCHI U SIBICHUS, UCTIONb3Ys (PU3UUECKUE
3aKOHBI U IMPUHLMIIBL: 3aK0OH OMa, 3aKOHBI IOCJIEI0BATEIBHOTO U Nap AJUIEIILHOTO
COCIMHEHUsI TMPOBOJHUKOB, 3aKOH Jxoymsi—JIeHa, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIHH, 3aKOH IPSIMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHU S
CBETa, 3aKOHbI MPEJOMIICHUS CBETa, ypaBHEHHE ODiHIITEeHHA Ay (pororddekra,
3aKOH COXPAaHEHHs DHEPrUH, 3aKOH COXPAHEHUS UMITYJbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHUs] MacCOBOTO YHUCIIA, NOCTYyNaThl bopa,
3aKOH PaJIMOAKTUBHOTO paciaja, py 3TOM pa3anyarh CJIOBECHYIO POPMYIUPOBKY
3aKOHa, €ro MaTreMaTHYeCKOE€ BBIPAKEHHE U YCJIOBHUS (TCpaHULbl, OOJACTH)
IPUMEHUMOCTH,

OTpEeIESITh HAPaBICHUE BEKTOPA UHIYKIIUM MarHUTHOTO MOJIsl IPOBOJIHUKA
C TOKOM, CWJIbl AMniepa u cuJiibl JIopeHia;

CTPOUTb U ONMUCHIBATHh HM300paXeHHE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJIHATh 3KCIEPUMEHThI MO HCCICAOBAaHUIO (U3UUECKUX SIBJICHUU U
NPOIIECCOB C HCIOJIb30BAaHUEM MPAMBIX U KOCBEHHBIX HM3MEPEHHl: MpU 3TOM
dbopMymupoBarh MnpoOsieMy/3agady M THUIOTE3y YYEOHOTO SKCIEPUMEHTa,
cobuparb YCTaHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBaHHUSA, MPOBOJUTH OMBIT U
bopMyITUpOBaTh BHIBOJIBI,

OCYILECTBISATH NPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUEC KUX BEIUYHH, TP U
ATOM BBIOHMpATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUS U HCIO0JIb30BaTh U3BECTHbHIC
METO/IbI OLICHKU MOTPEIIHOCTEN U3MEP CHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsIMBIX M3MEPEHUM: MpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJyYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYMH B BUJE TAOJMIl U
rpadukoB, AeNaTh BHIBObI IO pe3yJIbTaTaM UCCIICA0BAHMUS;

co0ro1aTh TIpaBuUiia 0€30TaCHOTO TpyJa MPH MPOBEACHUN UCCJICIOBAaHUN B
paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIICAOBATEIbCKON M MPOEKTHOM
NESITEIBHOCTH C MCIOJb30BaHUEM HM3MEPUTEIbHBIX YCTPOIMCTB U Ja00OPATOPHOTO
000pyI0BaHMS;

pemarb pacu€THble 3a7ayd C SBHO 3aJdaHHOW (U3UYECKOM MOJCIbIO,
UCTIOJIb3Y$ (PU3UUECKUEe 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a7]a4 1



BbIOMpAaTh (PU3HUECKYI0 MOJEINb, BBIACIATh (PU3HMUECKHE BEIMYUHBI U (POPMYIIHI,
HEoOXouMBble i €€ pellleHUs, TPOBOJAUTh PacuéThl U OLEHUBATH PEAbHOCTD
MOJIy4E€HHOT0 3HAa4YeHUs (PU3NUECKOM BETUYUHBL;

pelarh Ka4eCTBEHHbIE 3a/1a4H: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PACCYXICHUN C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH M
(bu3nYeCKue SIBJICHUS;

UCIIOJb30BaTh ~ MPU  PEIICHHH  Y4eOHBIX  3aJad  COBPEMEHHBIE
UH(POPMAITMOHHBIE TEXHOJIOTUHU JIJIsl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMU
U MIpEeACTaBICHUs Y4eOHON U HAayYHO -MIOMYIIpHOM HH(OpMAIIMY, TTOJTy4YEHHON U3
pa3IMYHBIX ICTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJIy4aeMyt0 HH(OPMAILIUIO;

OOBSICHATh MPUHUMUIBI JEHCTBUA MallMH, NOPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MaCHOT0 UCIIOIb30BaHUs B IOBCEJHEBHO I
KU3HU;

MPUBOJUTH IPUMEPHI BKJIaZa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IMPOLECCOB OKPYKAIOLIETO MHPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU >KM3HU
u1st o0ecriedeHus: 0€30MacCHOCTU IPU OOpaIlleHUH ¢ MPUOOpaMU U TEXHUUECKUMU
YCTpOMCTBaMHU, JIJIs1 COXPAHEHUS 3/I0POBbS U COOTIOAEHU I HOPM SKOJIOTUYECKOT O
MOBEJICHUS B OKPYXAIOLLIEN Cpeae;

paboTare B TpYyMIE C BHIINOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYyNNbl, PAUOHAIBHO pacHpeneisTh OOSI3aHHOCTU U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aICKBATHO OLICHUBATh
BKJIa/I K&K/10T0 U3 YYaCTHUKOB IPYIIIbI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KIIACC

Ne i/

HaunMeHoBaHue pa3iesioB
H TeM IPOrpamMmbl

KoaunuyecrBo yacoB

KouTpoJsbHbIe

Bcero
patdoThI

IpakTnuyeckue
padoTbI

DJIeKTPOHHbIE
(¢ poBbIe)
o0pa3oBareJibHbIE
pecypchbl

BocnurareanHbIH
acleKT

Pasznen

1. ®PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

11

®dus3ruKa 1 METOIbI
HAy4YHOI'O ITO3HAHHA

Bbu6nunoreka [JOK
https://m.edsoo.ru/7f41bf72

Oco3HaBaTh €IUHCTBO
U IEJIOCTHOCTD
OKPYKAaIOIIEeTro MUpa,
BO3MOKHOCTH €TO0
MO3HABAEMOCTH U
00BACHIMOCTH Ha
OCHOBE JTOCTIDKCHHI
HAYKH.
XapakTepu3oBaTh
METOABI (DH3UYECKON
Hayky (HaOJIONICHHS,
CpaBHCHHE,
AKCTIEPUMEHT,
M3MEPEHHUE) U UX POJib
B MO3HAHUU TIPUPOJIBI.
dmwsnka Pomb
0T€YECTBEHHBIX
VUCHBIX B
CTAHOBJICHMU HAyKU
(hm3UKN.

Hroro no pazgeny

Pa3znen 2. MEXAHUKA



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

2.1

Kunemartuka

Bbu6nunoreka [IOK
https://m.edsoo.ru/7f41bf72

2.2

JlmHamuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

2.3

3aKOHBI COXpPaHEHHUS B
MEXaHUKe

Bu6nunoreka [IOK
https://m.edsoo.ru/7f41bf72

Hcnonb30BaTh 3HaHUA
0 MEXaHUIECKUX
SIBJICHISIX B
MOBCEIHEBHON >KM3HU
JUIs 00ecTriedeHUsI
0€30MacHOCTH TpU
obpaieHn ¢
npubopamMu U
TEXHHY € CKUMH
yCTpOMCTBaMH, AJis
COXpaHEHMsI 3/10pPOBbS
Y COOJIIOIEHHST HOPM
HKOJIOTHIECKOT O
MOBE/ICHUSL B
OKpyKarouie cpeze.
CamocTosITeNbHO
IJIAHUPOBATh U
HPOBOJUTH
¢dmuyeckre
HKCTICPHM EHT B

Uroro no pazneny

18

Paznen 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOJUHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 bubmuoreka [IOK
' KMHETUYECKOI TeOpHH https://m.edso0.ru/7f41bf72
bubmmoreka [IOK
3.2 OCHOBBI TEPMOIHHAMHKH 10 https://m.edso0.ru/7f41bf72
ATrperaTHble COCTOSHUS Ent OK
3.3 BelecTBa. Pa3oBbie 5 nbmaorexa I

I1EPEXO0IbI

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

Hcnonp3oBaTh 3HaAHUS
O TEIUIOBBIX SIBJICHHMIX
B IIOBCEHEBHOM
KIBHH IS
o0ecrieyeHust
0e30MacHOCTH TIpH
oOpaleH ¢
npubopamu U
TEeXHUYECKHUMU
YCTPOMCTBAMH, JIS
COXpaHEHHUs] 3/10POBbS



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

Y COOJIIOIEHHST HOPM
SKOJIOTHIECKOT O
TIOBEJICHUS B
OKpyKarouie cpeze.
[IpuBonuTE MpUMEPHI
9KOJIOTUI € CKHX
MOCIIeACTBUNA PaboThI
JBUraTeneu
BHYTPEHHETO
CTOpaHMs, TCIUIOBBIX U
TUIIPOANIEKTPOCTA HIUIA.
CamocTosITeNbHO
IUIAHAPOBATh M
TPOBOTUTH
¢dmuueckre

OKCTICPHM EHTBI.

Hroro no pazneny 24
Paznen 4. JIEKTPOOAUHAMUKA
41 D IEKIDOCTATHKA 10 bubnnoreka LIOK Hcrnosnp30BaTh 3HAHUSA
' P https://m.edso0.ru/7f41bf72 | 00 3MEKTPOMarHuT HbIX
SIBJICHUSIX B
TOBCE/THEBHOW JKU3HU
It obecTiedeHUst
0€30MacHOCTH TpU
oOpaleH ¢
[TocTostHHBII BuG OK npuoopaMu U
4.2 JMeKTpuYeckuii ToKk. Toku B 12 uommorexa L1 TEXHMYECKUMHU

Pa3IMYHBIX CpEaax

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

YCTpPOWCTBaMH, IJIS
COXpaHEHUs 3/10POBBS
1 COOJIOJICHHST HOPM
9KOJIOTMIECKOT O
MOBE/ICHUS B
OKpY)Karouieil cpeje.



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

[IpuBomHTE TIPHUMEPBI
BIIASTHUS
ANEKTPOMATHUT HBI X
M3JIy4CHUI Ha >KHUBbIE
OpraHU3MBI.
CamocTosITeNnsHO
IJIAaHUPOBATh U
TPOBOJIUTH
dmsnaeckue
AKCTIEPUMEHTBI

Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB 68

I10 TTIPOTPAMME




11 KVIACC

Ne
n/n

HaumeHoBanue pasjiesioB u
TeM IPOrpaMMBblI

KoaunuyecTrBo yacos

Bcero
padoThbI

KonTpoabHbie

IIpakTnueckue
patdoThI

DJIeKTPOHHbIE
(¢ poBbIe)
oOpa3zoBareJibHbIE

pecypchl

BocnurareanbHbIH
ACHeKT

Paznea 1. JIEKTPOAUMHAMUKA

1.1

MarauTtHoe 110JI€.
DJIeKTpOMarHuTHast MHTyKIU ST

11 1

bu6mmoreka [IOK

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

Hcnonb3oBaTh
3HaHUA 00
AMEKTPOMATHUT HBI X
SIBIICHISIX B
MOBCETHEBHOM
KU3HU TS
obecrieueHust
0e30macHOCTH TpU
obpaleH c
npudopamMu 1
TEXHUY €CKUMHU
YCTpOHCTBAMHU, IJIs
COXpaHeHus
3I10POBbSI U
COOJIIOJICHHST HOPM
9KOJIOTHYECKOT O
HOBEICHUS B
OKpYXaroueu cpene.
IIpuBonuTH
NpUMEPhI BIIUSHUAS
ANEKTPOMATHUT HBI X
M3IYYECHUN Ha
JKUBBIC OPraHM3MBI.
CaMoCTOSITENILHO
IUTAHUPOBATh U
MPOBOIUTH
dhmsmaeckre



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

9KCTICPHM €HT I

Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
Mexanuueckue u 5 XapakTepmoBaTh
2.1 AIEKTPOMarHUTHbIE 9 bu J_IHOTeKa HOK rII00aIIbHBIC
coneBams https://m.edsoo.ru/7f41c97c NPOGIIEMBI, CTOSLIHE
nepes
29 MexaHudeckue u 5 bu6mmoreka [IOK YEeJI0BEYECTBOM
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c | sHepreTHuecKue,
CBIPBEBBIC,
9KOJIOTHYECKHE, — U
poib (GM3VMKK B
pELIEHNN ATUX
npobsieM. OOBICHITH
NPUHIMTBEL  paboOTHL U
XapaKTePHCTHKH
V3YYCHHBIX MAIIIHH,
2.3 OnTHka 10 EH6J_IHOTeKa HOK nprdoOpoB 1
https://m.eds00.ru/7f41c97¢ | rexmmueckux
YCTPOUCTB.
CamocTosaTenbpHO
IUIAHUPOBATh U
MPOBOJIUTH
bmsnueckue
9KCIICPUM CHTBIL.
Hroro no pazneny 24
Pasnen 3. OCHOBBI CIIEIIUAJTBHOM TEOPUM OTHOCHUTEJBHOCTH
OCHOBBI CIEUAIBHOW TEOPUU bu6mmoreka [IOK XapakTepH3oBaTh
3.1 4 ri00asbHbIe

OTHOCHTCIIbHOCTH

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

l'[pO6J'IeMbI, CTOANINC



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

nepe
YeJI0BEYECTBOM:
SHEPreTHIECKHUE,
CBHIPbEBEIC,
9KOJIOTUIECKUE, — U
poib GYBUKH B
PEIICHAN 3THUX
pooJIeM.
CamocToATEIEHO
IUTaHAPOBATh U
TPOBO/IUTH
bmsnueckue
JKCTICPUMEHTHI.
OOBACHATH
TIPUHIMITEL  PabOTHI U
XapaKTEePHUCTHKH
VBYYCHHBIX MAIIIVH,
prOOpPOB U
TEXHAYECKUX
YCTPOICTB.
XapaKkTepHu3oBaTh
CHUCTEMHYIO CBSI3b
MEXIy
OCHOBOIIOJIATaOIAM U
HAYYHBIMU
TIOHATUSAMH:
MPOCTPAHCTBO, BpeMS,
MaTepus (BeIIeCTBO,
ToJIe ), IBIDKEHIE,

CWJIa, SHEPrHM.

Utoro no pazneny

Paznen 4. KBAHTOBASI ®U3UKA

41

OeMeHTEI KBAHTOBOU OIITUKHA

bubmmorexa [JOK

HMcnomb3oBaTh




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

4.2

Ctpoenue aToma

bub6aunoreka [IOK
https://m.edsoo.ru/7f41c97c

4.3

ATOMHOE S71pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

MOJTy4€eHHbIE 3HAHUSA
B TIOBCETHCBHO M
KIBHA TIPH
obpameH ¢
npudopaMu 1
TEXHIYECKUMHU
yCTpOMCTBaMU
(cueTumk
HOHH3 UP IO LITHX
YacTHIl, I03UMETD),
TS COXpaHEHHMsI
3/10pOBbs U
COOJTIO/ICHHST HOPM
9KOJIOTHYECKOT O
TOBEICHUS B
OKpYy’Karouleil cpene.
IIpuBonuTH
NpUMEPHI  BIIUSTHUSI
PaIVOaKTUBHBIX
M3IYYECHUN Ha
JKUBBIC OPraHM3MBI.
[TonnmaTp TpHHIUT
JEVCTBHS TO3UMETpA
Y pa3indaTh YCJIOBHS
€r0 HUCTIONb30BaAHUS.
IIonnmate
3KOJIOTHYECKHE
TIPOOJIEMBI,
BO3HHUKAIOIIHE TIPH
HCTIONH30Ba HUH
ATOMHBIX
JNICKTPOCTAHIMN, U
MyTH PEIICHHUS 3THX
Omsnka npodiiem,
MePCTIEKTUBBI
WCTIONTb30Ba HUS



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

YIIpaBJIA€MOIro

TEPMOSIEPHOTO
CHHTE3a.

Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU
CopnelictBue
(hopMHPOBaHUIO

51 DJIEeMEHTBHI aCTPOHOMUH H 7 bubmorexa [IOK MHUPOBO33PCHYICCKOU

' acTpOQU3UKH https//m.edsoo.ru/7f41c97¢ | M ©
MO3HABAEMOCTH
MHpa.

Hroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE ITOBTOPEHHUE

bubmuoreka [IIOK
6.1 Obobmmiomee nosTopenHe 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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




IHHOYPOYHOE IVNTAHUPOBAHHE

10 KUIIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne @ poBbIE
Tema ypoka Kontpoabsnbie | Ilpakruueckne
n/n Bcero o0pa3oBaTeJbHbIE
padoTbI padoTbI
pecypcebl
1 ®duznka — Hayka o npupoje. Hayuneie 1 bubnnoreka LIOK
METO/IbI IT03HAHMS OKPYKAIOILIIET0 MHUpa https://m.edsoo.ru/ff0c32e2
Po ecto (U3 oBa
, Jb U M TV bu I/IKI/IVB hopMUpOBaHUH . BuGmiorexa LOK
coBp eMeHHOHVHaquOH KapTHHbT Ml/ip e https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEeSITeIbHOCTH JIOCH
Mexannueckoe nBuxeHne. OTHOCUTENbHOCTh
3 MEXaHNYECKOIro IBUKeHus. [lepeMmernenue 1 bubmorera IIOK
-HeP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
4 P - 1 bubmorexa [IOK
ABHOMEPHOE MPSAMOIMHEHHOE IBHKEHHE https://m.eds00.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOIMHENHOE 1 bu6mmotexa LIOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBobomHOE nageHne. Y CKopeHue 1 bubnmoreka [IOK
CBOOO/IHOTO MaACHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe 1BUXEHME. [[BHKEHME 1 bu6mmotexa LIOK
MaTepuaIbHOM TOYKH 10 OKPYKHOCTHU https://m.edsoo.ru/ffOc3ada
[IpuHnMn oTHOCUTENRLHOCTH [anuest.
8 I/Ige unanLHHe cucreMsl otcuera. [lepBriit 1 bromiorexa [IOK
pi - 1eP https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHIHIT Cymepmo3uIinm 1 bubmoreka [IOK

cuit. Bropon 3akon HeroToHa st

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepUAIbHOU TOYKU

10 Tperuu 3akoH HeloTOHA 1151 MaTepUaIbHBIX bubnmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMupHoOro Tsrorenus. Cuia bubnmoreka [IOK
TshKecTH. [lepBast kKocMuueckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6nuoreka [IOK
12 Cuia octu. 3akoH ['yka. Bec Tena
YHpyr Y https://m.edsoo.ru/ff0c3e18
Cuna tpenuns. Kosdpdunuent tpeaus. Cuna
13 con OTII)/IBJ'IGHI/ISI i (11)/1(1) BI/I)KCHI/IE Tena B bromuorexa LIOK
p pr A https://m.edsoo.ru/ff0c3f76
YKUJKOCTH UJIH ra3e
ITocTynaTenbHOE U BpalaTeIbHOE ABUKEHUE
14 abCcoOTHO TBEPAOTO Tena. MOMEHT CUJIBL. bub6mumotexa LIOK
ITnedo cuitbl. YcnoBus paBHOBECHUS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTteprualibHOM TOYKU, CUCTEMBI
15 MaTepuaIbHbIX TOUEK. MIMIynbc cuibl. 3akoH bubmmotexa LIOK
COXpaHEHUs UMITylbca. PeakruBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
PaboTa u moumHocTh cuibl. Kunernueckas
16 sHeprus MmarepuaibHoi Touku. Teopema 00 bromiorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHHH KHHETUYECKOW dHEePIuu
IlorennmaneHas sHeprus. [loTeHnnanbpHas
17 SHEPTHS YIIPYro 1eGopMUPOBAHHOU bubmmoreka [IOK
npyxuHbl. [loTeHIManbHas DOHEPIUs Tella https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHuMaNbHBIE ¥ HEMOTEHLIUATIBLHBIE CHIIBI.
bu6mmoreka [IOK
18 CBs13b pabOTHI HETIOTCHITUATBLHBIX CHJT C

H3MEHCHUEM MEXaHHUUYECKOH OHCPIruu

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPIUH

19

JlaGopatopHas pabota «/ccrnenoBanue CBs3U
paboTHI CUJIBI C U3MEHEHHUEM MEXaH UUeCKOU
SHEPrHU TeNla Ha IPUMEPE PACTHKEHUS
PE3UHOBOIO JKIYTa

20

KonTponpHas pabora no teme «KnHeMaTHKa.
JlnHaMuka. 3aKOHBI COXpaHEHUS B
MEXaHUKE

bubmuoreka [IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJI0KEHU I MOJIEKYJISIPHO-
KWHETUYECKOU Teopuu. bpoyHOBCKOE
neuxenue. {uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep BUKECHUS U B3aUMOJCHCTBUS
YacTHI] BeleCcTBAa. MoJIe/n CTpOEHUsI ra30B,
JKUJIKOCTEN U TBEPIBIX TEI

23

Macca monexyn. KonnuecTBo BerecTBa.
[ToctosiHHas ABoraapo

24

TennoBoe paBHOBecue. Temrieparypa u eé
usMmepenue. lllkana temneparyp Llenscus

25

Hneansusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIiepaTrypa Kak Mepa cpeiHei
KMHETHYECKOHN OHCPIrur ABUKCHUA MOJICKYII.
Ypasuenue Menneneesa-Kianeipona

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

27

3akon JlanpToHa. ['a30BBIC 3aKOHBI

28

JlabopaTtopHast pabota «/ccnenoBanue
3aBUCHUMOCTH MEXIY ITapamMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO Ta3ay
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N3omnpoueccel B HACATBHOM Ta3e U UX

bubmuoreka IIOK

2
o rpaduUecKkoe MpeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEeprus TepMOAMHAMUYECKOU
CHCTEMBI U CIIOCOOBI €€ U3MECHCHHSI. bubmuoreka [IIOK
30
KonuyectBo Tennotsl u padota. BHyrpeHHss https://m.edsoo.ru/ff0c5952
SHEPIusi OJHOATOMHOIO UJICaTBbHOTO ra3a
bubmuoreka IIOK
31 Buget Tennonepesan https://m.edsoo.ru/ff0c5c36
Y aenpHas TEMI0EMKOCTE BEIECTBA.
39 K bu6mmoreka [IOK
OJ'II/I‘IeCTBOvTeHJ'IOTBI MpHU TeTIonepeaaye. https/m.edsoo.ru/f0c5c36
AnmabaTHBIN TIpoIIecc
33 [lepBblii 3aKOH TEPMOJMHAMUKHA U €T0 bubnuoreka LIOK
IIPUMEHEHHUE K U30IIpoLieccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMocTh mpo11eccoB B IpUPO/IE. bubnnoreka LIOK
Bropo¥i 3ak0H TEpMOAUHAMUKA https://m.edsoo.ru/ff0c6230
35 [Tpuunun nevictust u KI1J[ TeruioBoit bubmuoreka IIOK
MalMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KIT/]
37 DKOJIOTUUYECKUE TTPOOIIEMBI TETIODHEPTETUKA
38 O06o06marommit ypok «MoJteKyasipHast bubmoreka [IOK
¢uznka. OCHOBBI TEPMOTUHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponsHas paboTa mo teme
39 ) MHTP fbHaz p ch noT OM bubmuoreka [IOK
OJICKYILIpHAA QU3HKA. LICHOBEI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKU
40 [TapooOpa3oBanue U KOHACHCAIHUS. bubmmotexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOI0THAs ¥ OTHOCHUTEIIbHAS BIAKHOCTD bubmuoreka IIOK

BO3ayxa. HacklmeHHbIl n1ap

https://m.edsoo.ru/ff0c64d8
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Teepnoe teno. Kpucramimueckue u
amopQuble Tena. AHU30TPONHS CBOWCTB

bu6nuoreka [JOK

42 KpUCTa/UIOB. JKuaKue KpucTasuibl. https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTepUabl
43 [lnaBieHue u KpucTaIM3anus. Y ieiapHas bubnuoreka LIOK
Teryora miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka IIOK
44 YPABHEHHE TCII0BOTO baniakCa https://m.edsoo.ru/ff0c6820
45 Dnekrpu3anus Ten. INeKTPUUEeCKUU 3apsil. bubnunoreka [IOK
JIBa BH/1a SJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKH, TUDTEKTPUKU U
46 n(l)jn OBOJIHUKH 3aK§H COXpaHEeHUs bubmorexa TIOK
ynp ) P https://m.edsoo.ru/ffO0c6bcc
AIIEKTPUYECKOTO 3apsiia
47 Biaumonencrsue 3apsaoB. 3akoH Kymona. bubnnoreka LIOK
To4YeuHBIN HIIEKTPUYECKU U 3PS https://m.edsoo.ru/ffOc6ce4
Ha €HHOCTB 2JIe €CKOI'0 I10JIA.
. . MPSHKEHHOCTD YJIEKTPUYECKOTO TTOJIS BuGmiorexa LOK
P HHEIHH cynep HOSHHH_I_/I DJICKTPHHACCKIX https://m.edsoo.ru/ffOc6df2
nosied. JIlunum Hanpspk€HHOCTH
49 PaboTa cuit 31eKTpocTaTH4eCcKOro MoJsl. bub6mmotexa LIOK
[Motenuuain. PasHoCTh MOTEHIIHATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOHUKY U AUIIEKTPUKU B
50 ane HOCTaTI/Iqu::KOM nfne bromiorexa [OK
KIp ' https://m.edsoo.ru/ff0c7018
Juanexrpudeckas IpOHULIAEMOCTh
. bubmoreka [IOK
51 Inexrpoeikocts. Konpencarop https://m.edsoo.ru/ff0c7126
59 DJIEKTPOEMKOCTD TJIOCKOTO KOHJEHCATOpA. bubnmoreka [IOK
OHeprus 3apsHKEHHOTO KOHZIEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHnas pabota "M3mepenue
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AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpyHIMD I CTBHUS U TPUMEHEHUE
KOHJICHCATOPOB, KOMPOBAJILHOI'O arapara,
CTPYMHOTO MPUHTEPA. DJICKTPOCTATUYECKAS
3anmTa. 3a3eMJICHUE 3JIEKTPOIpHOOPOB

55

DJIeKTpUYECKU I TOK, YCIOBUS €r0
cymectBoBanus. [locTostHubIi Tok. Cuia
toka. Hanpsbkenue. ConportuBieHue. 3akoH
Oma 151 yyacTka Lenu

56

[MocnenoBarensHOE, MapajuIeIbHOE,
CMEIIAHHOE COCIMHEHUE TPOBOJHIKOB.
JlabopaTtopHast pabota «3yuenne
CMEIIAHHOTO COCTMHEHUS PEe3UCTOPOBY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIHOCTB AJIEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJis OJIHOM (3aMKHYTO)

BHCKTpHHGCKOﬁ OCIIn. KOpOTKOG 3aMbIKaHHC.

JlabopaTtopHas padora «3mepenne 3 /[C
HCTOYHHKA TOKAa U €T0 BHYTPCHHCTO

COIIPOTHUBJICHU S

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTh COIPOTUBIICHUS
METAJNIOB OT TEMIIEPATYPBHI.
CBepxIpoBOIMMOCTh

60

DJeKTpuYecKu TOK B Bakyyme. CBOMCTBA
SJICKTPOHHBIX ITYYKOB

61

[TonynpoBOJHUKHU, UX COOCTBEHHAs U
IpuMecHas npooauMocTs. CBoucTBa p—N-

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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nepexofa. [lomyrnpoBogHHKOBBIE TPHOOPHI

DJIEKTpUYECKU U TOK B pacTBOpax

pacriaBax 3JIeKTPOJIUTOB. bu6nuoreka [JOK
62 1
DJIEKTPOJIUTHYECKAS AUCCOITUAITHSI. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DJIEKTPUUYECKUH TOK B Ta3ax.
63 C . . 1 bubmuoreka IIOK
AMOCTOSITEIIbHBIM U HECAMOCTOSTEIbHBIH https://m.edsoo.ru/Ff0c84ae
pa3psan. Momuus. [lnazma
DEKTPUYECKUE MPUOOPHI M YCTPOMCTBA U HX
64 I aKTI/II)‘leCKOC I I/II)MeHSHI/Ie yH I:uadzma 1 En6morexa OK
P P P https://m.edsoo.ru/ffOc86fc
TEXHUKHA 0€30I1acHOCTH
. bubmuoreka [IIOK
65 O06o0maronmii ypok «IeKTPOIMHAMHUKAY) 1 https://m.edsoo.ru/Ff0c88be
KoHnTtponpHas paboTa no teme
66 «Qnexrpocraruka. I[locTosiHHBIM 1 bu6mmoTtexa LIOK
JIEKTpUYECKUU TOK. TOKM B pasinu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHbiii ypok. KontponbHas pabora mo 1 bub6nuotexa LIOK
TeMe "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O00O0maronmii ypox mo 1 bu6nmoreka [IOK
temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne M@ posbie
Tema ypoka Kontpoabnubie | IlpakTnueckue
n/m Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl

[TocTosiHHBIC MATHUTHI U UX

1 B3auMozeiicTBue. MaruutHoe noJsie. Bekrop 1 bubnmnoreka [IOK
MarHUTHOW WHIYKIIUH. JINHUY MarHUTHON https://m.edsoo.ru/ff0c9778
WHTyKITU A
MarnuTtHoe 1moJjie IpOBOJHUKA C TOKOM.

2 OnsiT Opcrena. Bzaumoneicteue 1 bubmuorera IIOK

’ https://m.edsoo.ru/ff0c98fe

MIPOBOJHUKOB C TOKOM

3 JlaboparopHuast pabota «3yueHue 1 1 bubmmoreka [IOK
MarHUTHOTI'O IOJIS KATYIIKA C TOKOM) https://m.edsoo.ru/ffOc98fe
JlelicTBME MArHUTHOTO T0JIs1 HA TPOBOJHUK C

4 tokoM. Cuna Amnepa. JlaboparopHast pabota 1 1 bubmuotexa LIOK
«ccnenoBanue NEWCTBUS ITOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOMY
JleiicTBME MarHUTHOTIO MOJISI Ha

5) BIKYIIYIOCSL 3apsDKeHHYI0 yacTuiy. Cuia 1 butmorera LIOK
A P Yio . https://m.edsoo.ru/ff0c9df4
Jlopennia. Pa6ora cunsl Jlopeniia
DnekTpoMarHuTHas HHIAYKIus. [ToTok

6 BEKTOpa MarHUTHOM nHaykuu. 31C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
naaykunu dapanes

; JlaboparopHas pabdora «/ccinemoBanue 1 1 bubnnoreka LIOK

SABJICHH L BHGKFpOMaFHHTHOﬁ HHAOYKIIUW)

https://m.edsoo.ru/ff0cal50
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NHyKTHBHOCTD. SIBIEHHE CAMOWH IyKLIUU.
OJ1C caMOMHAYKIIUU. DHEPIUs MAarHUTHOTO
TMOJISl KATYIIKA C TOKOM. DJICKTPOMAarHUTHOE
rnoJje

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckre ycTpoWCTBA U UX IPUMEHEHHUE:

MMOCTOSIHHBIC MAarHUThI, 3JICKTPOMArHUuThI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
SJIEMCHTAPHBIX YaCTHUL[, THAYKIIMOHHAA I1€Yb

10

O600maronmii ypok «MarHuTHoe MoJe.
DJIeKTpOMAarHU THAS WH TyKITH D)

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTpoabsHas padota mo teme «MarHuTHOE
moJje. DJIEKTPOMarHUTHAS WHIYKIIHSD)

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHEIE MEXAaHUUECKHE KOJIEOAHM.
['apmonmnveckre konebaHus. YpaBHEHUE
rapMOHHYECKHX Kosiebanuii. [IpeBpaiienue
SHEPTUU

bubmuoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas pabota «VccienoBanue
3aBUCHMOCTH I1EpHOJa MAJIbIX KoJeOaHU I
rpy3a Ha HUTHU OT AJIMHBI HUTH U Macchbl

rpy3a»

14

Kone6arensHbid koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUs B UCaTbHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTUS MEXIY
MEXaHUUYECKUMH H DIIEKTPOMArHUTHBIMH
KOJICOAaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UACATHLHOM KOJIeOATeIbHOM
KOHTYpE

bubmuoreka [IIOK
https://m.edsoo.ru/ff0ch9c4
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[IpencraBienue o 3aTyXaloOUMX KoJeOaHUsIX.
BeinyX/IeHHbIE MEXaHUUECKUE KOJIeOaHusl.

bu6nuoreka [JOK

16 Pe3onanc. Beinyxaennbie https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJICOaHUS
[lepemeHHbIN TOK. CUHYCOUJAIBHBIN
17 IIEPEMEHHBIM TOK. MOIIIHOCTh NTEPEMEHHOTO bu6mmotexa LIOK
TOKa. AMIUIUTYJHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HA4YEeHHE CUJIbl TOKA U HAIPSDKCHUS
18 Tpancdopmatop. [IponsBoacTso, nepenaya u
noTpediieHNE SJIEKTPUYECKON SHEPIUU
YCTpONCTBO U PAKTUYECKOE TPUMEHEHUE
19 BJIelfI‘pI/I‘IeCKOFOpSBOHKa, reHepeI:Topa BH6J_IHOTeKa LHOK
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOTO TOKa, TUHUM 3JIeKTponepe1ad
DKOJIOTUUECKUE PUCKHU TP MPOU3BOICTBE
20 asekTposHepruu. KynpTypa ncnoiabp30BaHus
3JIEKTPOHEPTHH B IOBCETHEBHOU KU3HU
MexaHudeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Cxkopoctb bubnuoreka LIOK
pacrpoCTpaHEHUs U JUTMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
Ilonepeunsle U IPOIOJIbHBIE BOJIHBI
3Byk. CKOpoCTb 3BYyKa. [ pOMKOCTh 3BYKa. bubnmoreka [IOK
22 _
Bsicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DJIEKTpOMarHUTHbHIE BOJIHBI, X CBOWCTBA U bu6mmotexa LIOK
ckopocTs. Illkana 3J1eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHLMIIBI PAMOCBSI3U U TETIEBUICHHUSL.
Pa3Butue cpeacts cBssu. Paguonoxkarus
25 KonTponpHas padora «KonebaHus 1 BOTHBDY bubmorexa LIOK

https://m.edsoo.ru/ffOcc6f8
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[IpsiMonuHEHOE paclpOCTPAHEHUE CBETA B

bu6mmoreka [IOK

26 i . T i
OJIHOPOHOM cpefie. ToueyHbIN HCTOYHUK https //m.edsoo.ru/ffocdas0
ceeta. JIyu cBera
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHU S
27 CBeI;a [loctpoenue 1306 amefmn“B MIJIOCKOM bromoreia LIOK
' p P https://m.edsoo.ru/ff0cd4e0
3epKaje
IIpenomnenue ceera. [lonHOE BHYyTpeHHEE
28 Tp axenue. [T TBHBIN YTOJI nyfll; I butmorera LIOK
OTpateHue. Lipeie YEOI TOIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPasKeHU s
JlaboparopHas padora «3mepenne bu6nuotexa LIOK
29 :
MOKa3aTessl MPETOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunsel. [locTpoenue n3odpaxxeHn B INH3E.
30 dopmyra TOHKOW JTHMH3BL. YBEIHUCHUE bromiorexa LIOK
Py ' htps //m. edsoo. ru/ffocddle
JIUH3BI
31 JlabopaTtopHast pabota «/ccnenoBanue
CBOICTB H300paKEHU B TUH3AX)
Hucnepcus ceta. CI0XHBINA cOCTaB 6e10ro
32 cserta. LIger. JlaboparopHas pabora
«Habmoenue AuCIepcruu CBETay
33 Wutepdepennus cBera. udpakius ceera. bub6muotexa LIOK
JudpaximonHas pemeTka https://m.edsoo.ru/ffOced22
34 IlorepeyHOCTH CBETOBBIX BOJIH. but6muotexa LIOK
[onspuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue mpuOOpHl U YCTPOIHCTBA H
YCIIOBUS UX O€30I1aCHOTO TPUMEHCHUS
['paHu1IBI TPUMEHUMOCTHU KIACCUYECKOU
. bubmuoreka IIOK
36 MexaHuku. [locTynaTsl criennaaIbHOU TEOPUU

OTHOCHUTCIBbHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHTEIBHOCTD OOTHOBPCMCHHOCTH.

Bu6nunoreka [JOK

7
3 3aMe/IeHUEe BPEMEHHU M COKpAIICHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrus U UMIYJIbC PETATHBUCTCKON
38 P C Yep . bubmuoreka [IOK
HACTHIEL. LBASH MACCHL € SHEPTHCH 1 https://m.edsoo.ru/ffO0cfc68
HUMITYJIECOM. DHEPTHUS TTOKOS
KonTponsHas padota «Ontruka. OCHOBBI bubnunoreka LIOK
39 . :
CIIENUATBHOM TEOPUU OTHOCHTETHLHOCTH https://m.edsoo.ru/ffocf6f0
40 ®otonsl. Dopmyna [lranka. DHeprus u bubnunoreka LIOK
uMIynbsc GoToHa https://m.edsoo.ru/ffOcfe16
41 OTkpeITHE U UccenoBanue Gorodddexra. bubmmoreka [IOK
Omnsitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl Gorordpexra. YpaBHeHHE
42 i (110 e P K bubmuoreka IIOK
Wimrrenia A goroagdexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanutia» dotodrdpdekra
43 JaBnenue ceeta. OnwiThl 1. H. JleGenena. bubmuoreka [IIOK
XUMHUYECKOE IEMCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpoilcTBa U MPAKTUUECKOe
44 npuMeHeHue: GoTodeMeHT, (OTOJaTUHK,
coJHe4YHas OaTapesi, CBETOAUO]
45 Pemenue 3amad mo teme «J1eMEHTHI bubmuoreka IIOK
KBAaHTOBOM OITUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OTBITHI
46 Pesepdopaa mo paccesHUO o-4aCTHIL bubmorexa LIOK
P®OPp P ' https://m.edsoo.ru/ff0d091a
[ImaneTapnas Moaelnbp aToma
bubmuoreka [IIOK
47 Hoctynaret bopa https://m.edsoo.ru/ffOdOafa
48 Wznydenune u mornomieHne GoTOHOB mMpu bubmoreka [IOK

nepexoac aromMa ¢ OAHOIr0 YpOBHA SHCPIUH

https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Ha Ipyroi. Bunsl ciekrpos

49

BonnoBsie cBoncTBa yacTull. BonHel e
bpouiia. KopnyckynasipHO-BOJIHOBOU
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3IIy4EHUE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTUOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuro cocraBa
PaIMOaKTUBHOTO U3Ty4ICHUS

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaowucrBa anb(a-, 6era-, raMmMa-u3ITydeHHUs.

Bnusnue paaAnOaKTUBHOCTH HA KN BbIC
OpraHu3Mbl

52

OTkpbITHE TPOTOHA M HEUTpOoHA. V30TOMBI.
Anbda-pacnan. IIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmnaj. ['amma-
U3Iy4yeHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBsi3U HyKIOHOB B sape. S iepHble
peaxunu. S nepusin peaktop. [Ipodaemsl,
IIEPCIEKTUBBI, IKOJIOTHUYECKUE ACTIEKThI
SAJIEPHOU YHEPIETUKA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyeMeHTapHbIC YacTUIIBI. OTKPBITHE
MO3UTPOHA. MeTO bl HAOMIOICHUS U
perucTpanum 3JIeMEHTAPHBIX YaCTHII.
Kpyraeiit cton «®yHnaMeHTaaIbHbIe
B3auMOJIeUCTBUS. EMUHCTBO m3myeckon
KapTUHBI MUPa

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3nnoro neba. Co3Besnusi, spkue
3BE3/1bl, IUIAHETHI, UX BUIUMOE TBHKCHHUE.
ConneuHas cucreMa



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

56

Comnnne. ConHeunas akTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIa U 3BE3]T

S7

3BE3/1bI, X OCHOBHBIE XapaKTEePUCTUKH.

3BE3 a6l INTABHOW OCIEI0BATEILHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEJICTABJIEHHS O IPOUCXOKIAECHUU U
spoJiroriny CoJIHIIA U 3BE3]T

58

Mneunsid Ilyre — Hama ["anakruxa.
IHomoxeunue n neuxenue CoyHila B
I'amakruke. ["aakruku. Ye€pHbie AbIpHI B
A1pax rajJakTuk

59

Bcenennas. Pazoeranue ranakruk. Teopus
Bonbimoro B3peiBa. PenmukroBoe u3nnydeHue.
Meraranakrrka

60

HepemeHHLIe HpO6HeMBI ACTPOHOMHHA

61

KonTtponwsHas pabota «31€MEHTHI
aACTPOHOMHUH U aCTPOPUZUKI

62

O6o6upronmii ypok. Ponb ¢usnku u
ACTPOHOMHH B YKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIHMAIFHOMN M S TUUECKOU
cdepax IesTeTbHOCTH YeIOBEKa

63

O6o06maronmii ypok. Posb u Mmecto guznku
U aCTPOHOMMU B COBPEMEHHOU Hay4YHOHN
KapTUHE MUpa

64

O6o6uaronmii ypok. Ponpb ¢usnueckoit
Teopuu B GopMUpPOBaHUH TIPEACTABICHHI O
($U3UYECKON KapTHHE MHpa

65

OO6oO6m@atonmii ypok. Mecto ¢u3nueckoit




KapTUHBI MUPa B 00IIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEJICTABICHUMN O

pUpoJIe

66 PesepBHbIl ypok. MarnuTHoOE moJie. 1
DJIeKTpOMarHuTHAast MHIYKIU S

67 PesepBubIit ypok. OnTrka. OCHOBBI 1
CIELHATIbHON TEOPUU OTHOCUTEIBHOCTH

68 Pesepnbiii ypok. KBanToBas gpusuka. 1 bubmumotexa LIOK
DJIEMEHTBI ACTPOHOMHMH U aCTPO(PU3UKU https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB IIO [IPOTPAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» ®usnka, 10 kmace/ Mskumes I'. 4., Byxosues b.b., Corckuit H.H. monx
penakuueii [TappentreBoit H.A., AkimonepHoe o61iectBo «M3narenbcTBo
«IIpocBemeHue»

» ®usuka, 11 xkmace/ Mskuies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmumeii [lappertreBoii H.A., AkimonepHoe o6miecTBo «M3aaTenscTBO

« Hp OCBCIICHHUCH

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUYUTEJIA

1. I'.4. Msxume, M.A. Tlerposa, C.B. CrenanoB ®usuka 10 k1. YueOHUK.
®uzuka 10 k1.: yaeOHUK st

00111e00pazoBarenbHbIX Opranu3anuii. bazoeiit yposens. M.: JIpoda, 2020

2. A.IL. PeivkeBuu. COopHuk 3ama4 o pusuke. Mockaa, [Ipoda, 2005 - 2019 r.
3. Coopnuk 3amay o ¢usuke 11 9 — 11 kmaccor. CoctaBurens [.H. Ctenanona.
M.: «IIpocsemienuey,

1996 r. 4. I'.B. Mapkuna ®u3zuka 10 knacc. [loypounblie miiaHbl 1o y4eOHUKY
I'.51. Msaxumesa, b.b.

byxosuesa. B.: Yuurtens, 2004.

5. Bonkos B.A. Tloypounsie pazpadoTtku o pusuke. 10 kmacc. M.: Bako, 2006.

6C60pHHK TCCTOBBIX SaI[aHI/Iﬁ AJE1 TEMATUYICCKOTO U UTOTOBOT'O KOHTPOJIA.



®Pusuka 10 xkmacc. M.:

«MNuremnext-Llentpy», 2004 r. 7. C.M. Auapromeukus, A.C. CiryxaeBCKUil.
duzuka. « KoHCTpYKTOP»

CaMOCTOSTENbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 knaccsl. [locobue nis

yuuteneid. M.: IIpocgernienue, 2010

AP POBBIE OGPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
HUHTEPHET

1. XKuBas puszuka: oOyuatomas nporpamma. http://mwww.int-edu.ru/soft/fiz.html
2.Ypoku pusuku ¢ ucnoab3oBanueM Murepuera. http//www.phizinter.chat.ru/
3.@uswmka.ru. http:/www.fizika.ru/

4. dusuka: KoJuIeKIus onbIToB. http://experiment.edu.ru/

5. @u3uKa: 3MEKTPOHHAs KOJUICKIHS OTIBITOB.
http://Amwww.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

10. http://Aww.myshared.ru/






