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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma mo ¢Qu3uke 0a30BOro ypoBHS Ha YpPOBHE CpEeAHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMN K pe3yJabTaTaM OCBOSHHS OCHOBHOM
oOpa3oBarenpHOW TmporpaMmel, mpenactaBieHHblx B OI'OC COO, a Takke ¢ yd€rom
dbenepasibHON pabodeil MporpaMMbl BOCIHUTAHHMS W KOHIECIIMH TPETOoJaBaHusl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  opraHu3aiusx Poccuiickoit ~ denepanuu,
peaTn3yoLX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue mnporpammbl 1o (U3MKE HAMpaBlIeHO Ha (HOpMUPOBAHHE €CTECTBEHHO-
HAy4YHOH KapTUHBI Mupa oOydarommxcs 10—11 kimaccoB mpu oOydeHnu ux ¢u3uke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESITEIbHOCTHOTO Noaxoaa. [Iporpamma mo ¢pu3uke COOTBETCTBYET
tpeboBanusiM OI'OC COO k muaHupyeMbIM JHUYHOCTHBIM, MPEAMETHBIM M METaIlpeIMETHBIM
pe3ynbrataM OOyueHHUs, a TaKXKe Y4YUTHIBaeT HEOOXOIUMOCTb pealh3allud MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH Yy4YeOHbIMH mpeameramu. B Hell ompenensiorcs
OCHOBHBIC IEJIM M3Y4eHUs (PU3MKH Ha YpOBHE CpeIHEro ooumiero oOpa3oBaHMsl, MIAHHUPYEMbIe
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeIMeTHbIe, IpeAMETHble (Ha
06a30BOM ypOBHE).

[Iporpamma o (pusmKe BKIIOYAET:

® [JIaHUpPYyEMbIE PE3YNIbTAaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM YpOBHE, B TOM YHCIIE

MpeIMeTHBIE PEe3yabTaThl IO roJaM O0yUYEeHUS;

e cozepkaHue yueOHoro nmpeamera «Pu3nka» Mo rogam o0ydeHus.

duszuka Kak Hayka o Haubosiee o0IuX 3aKOHAaX MPUPOJIbI, BHICTYIIAs B KAUeCTBE yueOHOIro
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHMM 00 OKpYKalolleM MHpE.
HIkonpHBI Kypc (U3MKM — CHCTEMOOOpA3yIOIIMKA JJIsi €CTEeCTBEHHO-HAYYHBIX Yy4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHUH, U3y4aeMBbIX
XuUMHeH, Ouonoruel, ¢usnueckoil reorpadueil u actpoHomueil. Vcrnonb3oBaHue U aKTUBHOE
NpUMEHeHHe (PU3MYECKNX 3HAHWUU OINpeneNnseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHI B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, IIOJIyY€HHUSI HOBBIX
MaTepUasoB C 3aJJaHHBIMU CBOWCTBaMU U JIpyrux. 3ydenue pu3nku BHOCUT OCHOBHOM BKJIaJl B
(opMHpOBaHKE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00y4arouuxcs, B GOPMUPOBAHNE YMEHHH
MPUMEHSATHh HAyYHBIH METOJI TIO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4€OHBIX UCCIICIOBAHUIM.

B ocHOBY Kypca ¢u3uKH A1 YPOBHS CPEAHETO OOIIETO 00pa30oBaHUs TOJOKEH PST UACH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypC SIBIISICTCS JJOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BceX pa3fenioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOW, TaK U
COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B coOoTBeTCTBHM ¢ HEll MaTepHal Kypca GU3NKUA 00beIUHEH BOKPYT
¢dbuzmveckux Teopuid. Bemymmm B Kypce sBuserca (GoOpMHUpOBAaHWE TPEACTABICHHH O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT MCIojib30BaHHE T'yMaHUTAPHOTO
noTeHIuana (GU3NYeCKOil HayKH, OCMBICIIEHHE CBSI3U pa3BUTHs (PM3UKU C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJOTMYECKUMHU MTPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku mpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKUX M TEXHOJIOTHUECKUX MPUIOKEHUN U3YUSHHBIX TEOPU U 3aKOHOB.

Hoes »sxonocuszayuu peann3yercs TOCPEACTBOM BBEACHHS JJIEMEHTOB COACpIKAHMS,
MOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
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TEXHUKHU M TEXHOJIOTHH, a TaKKe 00CYKIEHHS MPOOIIEM palliOHAIEHOTO MPUPOIONOIH30BAHUS U
HKOJIOTUYECKOM O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHM Kypca (U3MKH Ha YpPOBHE CpeAHEero ooluiero odpa3zoBaHUs
ABIISIIOTCS  (pu3uveckue Teopur ((OpMHpPOBAHME NPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
¢usnveckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB M IPHHIMUIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOAE, I'PAaHHUIAX NMPUMEHUMOCTH TEOPUH, sl ONHCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIM MOAX0 B Kypce (PU3MKH peann3yeTcst Ipex/ie BCero 3a CuéT
OpraHu3alMM 3KCIIEPUMEHTAILHON JesTenbHOCTH oOyuatomuxcs. /g 6a30Boro ypoBHs Kypca
(GU3MKKH — ATO UCTOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB H
nabopaTopHbIX PabOT, KOTOphIE B MporpamMMe Mo (u3uke OOBEAMHEHBI B OOIIUK CIHCOK
YUYCHMUYECKUX MPAKTUUYECKUX paboT. BblneneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX JJIsI KOHTPOJSI M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMHM 00pa3oBaTeIbHOIO
mporecca UCXos U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHAlIeHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBNIAJICHHE OOYYarOIIMMHUCS YMEHUSMH TPOBOAMTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIC/IOBAHMST 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH W IIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHUE yAenseTcs pPelIeHUI0 pacuéTHBIX U KaueCTBEHHBIX 3ajad. Ilpu sTom
JUIs pacuE€THBIX 3a/1a4 MPUOPUTETOM SIBIIIIOTCS 33audl C SBHO 33JaHHOM (PM3MUECKON MOJEIbIO,
MO3BOJISIONIME TPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszziera
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. [l KaueCTBEHHBIX 3ajad IPHOPUTETOM
ABJIIOTCSL 3aJaHMsl Ha OOBSCHEHHE IpOTeKaHWs (GHU3UYECKUX SBJICHUH M IPOLIECCOB B
OKpYJKaloIel >KU3HU, TpeOyromue BbhIOOpa (U3UYECKON MOJENH ISl CUTyallud TMPAKTHKO-
OPHEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k MarepHaIbHO-TEXHHUYECKOMY
oOecrnieueHn0 yuyeOHOro mpouecca 0a30oBblii ypoBeHb Kypca (U3MKHM Ha YpPOBHE CPEIHEro
obmiero o0pazoBaHMs JOJDKEH M3Y4aThCs B YCIOBHUSX NMPEIMETHOTO KaOMHETa (PM3MKU WM B
YCIIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPeIMETOB €CTECTBEHHO-HAyYyHOro 1ukia. B kabunere
(bU3MKN T0JKHO OBITh HEOOX0AUMOE J1IA00PATOPHOE 0OOPYAOBAHUE IS BBINOJIHEHUS YKa3aHHBIX
B TIporpamMmme 1O (HU3UKE YUYECHHUECKUX IPAKTHUECKUX paboT U JeMOHCTPAllMOHHOE
o0opynoBaHue.

JleMOHCTpallMOHHOE 000pyI0BaHHE (OPMHUPYETCSI B COOTBETCTBUU C IPUHIUIIOM
MUHHMAaJIBHON JOCTaTOYHOCTH M O0ECIeUMBAET IMOCTAHOBKY IEPEUUCICHHBIX B MPOTpaMMe M0
¢u3uKe KIIOYEBBIX JEMOHCTPALU JUIsl MCCIEAOBAHUS M3Y4YaeMBIX SBJIEHUH M IPOIECCOB,
HMIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, X TEXHUUECKUX MIPUMEHEHHH.

JlaGopaTtopHoe 00OpyHOBaHUE JJsl YYCHHMUYECKHX IMPaKTHYeCKHX pabor (opmupyercs B
BUJIC TEMAaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B pacdy€re OJHOTO KOMIUICKTa Ha ABYX
oOyuaromuxcsa. Temaruuyeckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYAOBAaHUS JIOJIKHBI ObITH
IIOCTPOEHBl Ha KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJIOIOBBIX M IU(POBBIX NMPUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUIE LIU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4eHUS PU3UKHU B 00111eM 00pa30BaHUM SBIISIOTCS:

e (opMHpOBaHHE WHTEpeca M CTPEMJICHHs OOyYalOMMXCs K HAYYHOMY H3y4YCHHUIO

HPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEACTABICHUA O HAYYHOM METOJIE TMO3HaHusA U (opMupoBaHme
HCCIIEI0BATEIbCKOIO OTHOLIEHHSI K OKPYKAIOIIUM SIBJICHUSM;
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e (opMHpOBaHHE HAYIHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa N3y4eHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHUe YyMEHHUI OOBSICHSITD SIBICHUS C UCIOIb30BaHHEM (PU3UUECKHUX 3HAHUN U
HAYYHBIX JOKa3aTeNIbCTB;

e (opmupoBanue npeAcTaBIeHUN O poiu (HUMUKH JUIS Pa3BUTHS APYTHUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJOTHH.

JlocTIKeHHe ATHX IieNiel 00ecreYnBaeTCsl PElIeHUEM CIeIYIOIUX 3a/a4 B IPOoIecce

M3y4deHus Kypca GU3NKH Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHMUs:

® [pUOOpETEeHHE CHUCTEMBbI 3HAHHUK 00 00X (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (DU3HUKY, ANEKTPOAUHAMUKY, KBAHTOBYIO
(buU3KKY U IEeMEHTHI aCTPOPU3UKH;

e (GopMHpOBaHHE YMEHHUH TMPHUMEHSATh TEOPETUUYECKUE 3HAHUS IS OOBSICHEHHS
¢bu3nyecKux SBICHUA B MPUPOJAE M AN NPUHITUS TPAKTUYECKUX pEIIeHUH B
IMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CIIOCOOOB pEIIEHUS pPAa3JIMYHbIX 3aJady C SBHO 33JaHHOM (U3MUYECKOMH
MOJIENIbIO, 3aJ]ay, TOAPAa3yMEBAIOLINX CAaMOCTOSATEIBHOE CO3JaHuEe (PU3UUECKOM
MOJIEJIH, aJIeKBaTHOM YCIIOBUSIM 3a]a4u;

® [OHWUMaHHWE (PU3NYCCKUX OCHOB W TPHUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPELY;

® OBJIQJICHUE METOJAMH CAMOCTOSITEILHOTO IJIAHUPOBAHUS U TPOBEICHHUS (PU3UUIECKUX
OKCIEPUMEHTOB,  aHalW3a M  HUHTEpHpeTauud  HUH(GOpMAIMM,  ONpeAeTICHUS
JOCTOBEPHOCTH MOJIYYEHHOTO PE3yNbTaTa;

® CO3JIaHME YCIIOBUM JJIA Pa3BUTUSI YMEHUH MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOMN
JeSTeTbHOCTH.

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpPEIHEro 00IIero oO0pa3oBaHUSA
orBoautcs 136 yvacoB: B 10 kiacce — 68 dacoB (2 daca B Heneno), B 11 kmacce — 68 vacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o ¢Gu3uke nepedeHb JadopaTOpHbIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIENaeT BHIOOP MpPOBENEHHs JIaOOpAaTOPHBIX pPaboOT
OTIBITOB C YY4ETOM HHIUBUAYAIbHBIX OCOOCHHOCTEH 00y4atoInXCsl.
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COJAEPKAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT0 MIO3HAHUS
®uszuka — Hayka o mpupone. HayduHble MeTOnbl MO3HAHUS OKpY’Karomero mupa. Pomib
SKCIIEPUMEHTA U TEOPHH B IIPOLIECCE MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue (pU3MUeCKUX SIBICHUN M TpoiieccoB. Hayunbie rumote3bl. Oundeckue
3aKOHBI ¥ TEOPUH. | paHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (GOPMUPOBAHHWU COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MIPaKTUYECKON AESITEIHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie ¥ UGPOBBIC U3MEPHUTEIBbHBIE TPHOOPHI, KOMITBIOTEPHBIC JATUHUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBwkeHHe. OTHOCHUTEIBHOCTh MEXaHWYEeCKOTOo JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpelHSAS CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHE
MaTepUaIbHOW TOYKH, MX MPOEKIMH Ha OCHU CUCTEMBI koopauHaT. CioxeHue nepeMeneHnil u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBUXKEHHE. | paduKku 3aBHCHMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MepeMeIlleHUs] MaTepualbHONH TOUYKU OT BPEMEHH.

CBoOoanoe magenre. Y cKkopeHue cBOOOHOTO TaICHHUS.

KpuBonuueiinoe nBuxenue. J[[BukeHHe MaTepHalbHOW TOUKM 10 OKPYXHOCTH C
MOCTOSIHHOM MO0 MOJYJII0 CKOPOCTBIO. YTJOBas CKOPOCTh, JIMHEHHas ckopocTh. Ilepuom u
yacToTa oopaienus. LlenrpoctpeMutensHoe yCKOpeHue.

TexHuueckue yCTpOWCTBA © MPAKTUYECKOE MPUMEHEHHE: CIHJIOMETP, JIBUKEHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE MepeladH.

Jlemoncmpayuu

Mopaenb cucteMbl 0OTCUETA, WILTIOCTPALIUS] KHHEMATUYECKUX XapaKTEPUCTUK JBUKCHUSI.

[IpeoOpazoBaHue ABMKEHUN C HCIIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3ayxe U B pa3peKeHHOM MPOCTPAHCTBE.

Ha6mronenue aBuxeHus Temna, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY B TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJICHUSI.

Hanpanenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBHKEHHUSI C 1I€JIbIO ONPEACIICHUs] MTHOBEHHOM CKOPOCTH.

UccnepoBanne  COOTHOIIEGHUSI ~ MEXIAY  MYTAMH,  [POMIEHHBIMH  TEJIOM  3a
MOCJIeIOBaTeIbHbIE pPaBHBIC TPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JIBHKCHUH C
Ha4yaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue ABUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3ydenue aBm>XeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHocutensHOCTH ['anunes. Ilepsoiil 3akoH HerotoHa. HEepmanbHble CHCTEMBI
oTcuéra.
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Macca Ttema. Cwmna. Ilpunmun cynepno3unmu cui. Btopoit 3akon Heiotona mns
MarepualbHON TOUKM. TpeTui 3akoH HbproTOHa 11711 MaTepruaibHbIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna tsokectu. [lepBas kocMUueckasi CKOpOCTb.

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

Tpenne. Bunbl Tpenus (moxosi, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHsI CKOJbKEHUs U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTHUBICHUS
IIPU ABUKEHUU TEJIa B )KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTelbHOE ABHKEHHE a0CONIOTHO TBEPIOTO Tena.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpamieHus. llneuo cunbl. YcinoBusi paBHOBecus
TBEPIOrO TEJIA.

TexHudeckue yCTpOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: TMOIIIUITHUKHA, JIBUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiIeHNE MHEPLUH.

CpaBHeHMe Macc B3aUMOJIEHCTBYIOLIUX TEJl.

Bropoii 3akoH HeroTOoHA.

N3mepenue cuil.

CrnoxxeHue CHIL.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AepopMariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MAICHUU.

CpaBHeHHE CUIT TPEHUS TTOKOSI, KAYCHUS U CKOJIBKECHHUSI.

VYcnoBus paBHOBeCHUs TBEPAOIO Tena. Buasl paBHOBecHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHust Opycka 1o HaKJIOHHOM MIIOCKOCTH.

UccnepoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopmariiu.

UccnenoBanue ycnoBuit paBHOBECHS TBEPAOTO TeJa, MMEIOIIET0 OCh BpallleHUSI.

Tema 3. 3akonwl coxpanenus é mexanuke

Nmnynsc MaTepraibHOM TOYKHU (TeNa), CUCTEMbl MaTepHANIbHBIX TOYeK. VIMITyNbC CUJIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuiibl. MOIIHOCTH CHUJTBL.

Kunerndeckast sHeprusi MaTepHaIIbHOW TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPTUH.

[TorenuuanbHas sueprus. [loreHnnanpHas SHEpPTUs ynpyro 1eGopMUpPOBAHHON TPYKUHBI.
[ToTenuuanbHas Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTennumanbubie U HEMOTEHUIUANBHBIE CHIIBI. CBsi3b PabOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXAaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHHUUECKOU SHEPIHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue ycTpouCTBa M MPAKTHYECKOE MPUMEHEHHUE: BOJAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktrBHOE NBHKEHUE.

[lepexon mOoTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
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N3ydyeHue aOCONMIOTHO HEYHNPYroro yiapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHI CUJIBI C M3MEHEHHEM MEXaHUYECKOW SHEpruu Teia Ha
MIPUMEPE PACTSIKEHUSI PE3UHOBOIO JKI'yTa.

Pasznen 3. Mosiekyasipuasi Gu3MKa ¥ TEPMOAUHAMUKA

Tema 1. Ocrogbl MONEKyNAPHO-KUHEMUYUECKOU meopuu

OcCHOBHBIE TIOJI0KEHUS MOJIEKYISIPHO-KMHETHYECKOW TEOPUH U UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBuxenue. Juddysus. XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTHII
BemiecTBa. MoJenu CTPOCHHS Ta30B, JKUIKOCTEH W TBEPIBIX TEeT W OOBSCHEHHWE CBOMWCTB
BEIIECTBA HAa OCHOBE 3THX Mojenerd. Macca u pasMepbl MoJieKys. KoamuecTBo BeliecTBa.
[TocTostnHas ABoranpo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. [llkana remmneparyp Llenscus.

Mognens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUUYECKOM Teopun
UJealbHOTO Tra3a. AOCONIOTHas TemrmepaTypa Kak Mepa CpeIHed KHHETHYECKOW JHEpPruu
TEIUIOBOro JBWXeHUs yactul] rasza. lllkana temneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneitpona. 3akon JlaneroHa. M3omporieccsl B MaeaqbHOM Traze C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBiIeHne U30MPOIIECCOB: H30TEpMa,
n30xopa, u3obdapa.

TexHuueckue ycTpoiCcTBa U MPAaKTUYECKOE IPUMEHEHHE: TEPMOMETp, OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAalOIIME JAMCKPETHOE CTPOEHHE BelecTBa, (oTorpaguu MOJEKYI
OPraHUYEeCKUX COCTUHEHUH.

OmnbITel 10 AU DY3UH KUIKOCTEH U ra3oB.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mogaens onbiTa llTepHa.

OnbIThI, OKa3bIBAIOIIME CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBUS.

Mopaeins, HIUTFOCTpUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKH COCY/a.

OnbITHI, WUTFOCTPUPYIOLIUE YPABHEHHUE COCTOSIHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3[yXa B KIACCHOW KOMHATe HAa OCHOBE H3MepeHui o0BEMa
KOMHATBHI, IABJICHUS U TEMIEPaTypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMu COCTOSIHUS Pa3peKEeHHOIO ras3a.

Tema 2. Ochosvt mepmoouHamurku

TepmoauHaMuueckass cucrema. BHYTpeHHSAsI SHEpPrusi TEPMOAUHAMUYECKOHM CHUCTEMBI U
criocoObl e€ u3meHenus. KonuuectBo TemnoTsl M pabota. BHyTpeHHss SHEPrHsi 0JHOATOMHOTO
HJIeaIbHOTO Ta3a. Busl Tenonepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3Iy4yeHUE. Y AeIIbHAS
TEIJIOEMKOCTh BelecTBa. Konrm4ecTBo TEIIoThI IPY TeILIonepeaaye.

[Tonsitue 00 ammabatHOM mporecce. IlepBeiii 3akoH TepMmoauHaMuku. [IpuMeHeHwme
MIEpPBOro 3aKOHA TEPMOAMHAMHUKH K H3ompoleccaM. ['paduueckas nnteprnperanusi paboTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTUMOCTh MPOLIECCOB B IPUPO/IE.

Temnossie MammHbl. [IpuHIMTIBL ASCTBUS TEIUTOBBIX MaiuH. [IpeoOpa3oBanus SHEPTUH B
TeIuIoBbIX MamuHax. Koadduuuent nonesHoro aevictusa TemnoBoi mamuHbl. [ukn KapHo n
€ro Kod(UIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTHUECKUE MTPOOIIEMBI TETIIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA W TNPAKTUYECKOE IPUMEHEHME: [BUraTelb BHYTPEHHETO
Cropanus, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.
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Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH SHEpPIrUu Tejla IpPU COBEPIIEHUM pabOTHI: BBUIET NMPOOKU W3
OYTBUIKM TOJ JACWCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue 3¢pupa B JaTYHHOU TpyOKe MyTEM
TpeHUst (BUICOIEMOHCTpAIIHS).

N3menenue BHyTpeHHEH 3HEpruu (TeMIeparyphl) Teia Mpyu Terionepeaaye.

OmnbIT Mo aguabaTHOMY PAaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOT'O JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie padbomol

N3mepenne yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazoevle nepexoovl

[TapooGpazoBanue u koHaeHcauus. Mcnapenwne U kunenwe. AOCONIOTHAs U
OTHOCHUTEINbHAS BIAXKHOCTh BO31yxa. HaceleHHbIi map. YaenpHas TemoTa napooOpa3oBaHHUs.
3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT JIABJICHHUS.

Tsépnoe Teno. Kpucrammueckue u amop@Hbie Teaa. AHU30TPONHS CBOHCTB KPHCTAILJIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBieHue um KpucTau3anus. Y aenbHas
TeruioTa miuasiaeHus. CyonumManus.

VYpaBHeHue TeroBoro 6agaHca.

TexHuueckue ycTpOCTBa U MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M ICUXPOMETD,
KaJIOPUMETP, TEXHOJOTMU TOJIYYEHHMS] COBPEMEHHBIX MarTepuajoB, B TOM  YHUCIE
HaHOMAaTepHaJlOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MTAPOB.

Kunenue npu NoHWKEHHOM JIaBJICHHH.

CrniocoObl H3MEpEeHNUs BIaKHOCTH.

Habmroienne HarpeBaHusl U MJIaBJICHUS KPUCTAIUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAJIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Paszneua 4. JjekTpoguHaAMUKa

Tema 1. Inexkmpocmamuxa

OnekTpu3aiust Tel. OJNeKTpudeckud 3apsn. JlBa BuAa 3IEKTPUUYECKUX 3apsiiOB.
[IpoBOIHMKY, TUATIEKTPUKH U TOTYIIPOBOTHUKU. 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsiia.

BzaumopeiictBue 3apsnoB. 3akoH Kymona. ToueuHblii  3Je€KTpUUECKMM  3apsnl.
DOnekTpuueckoe mone. HampskEHHOCTh diekTpuyeckoro moms. [IpuHUIUN cyneprno3uiuu
ANEKTPUYECKUX Moiel. JINHUU HANpsSKEHHOCTH IEKTPUUECKOTO TOJIS.

PaGora cunm oanekrpocrarmdeckoro mods. [loreHnman. Pa3HOCTE  MOTEHITMAIIOB.
[IpoBOIHMKYN U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JuaekTpuyueckasi mpOHUIIAEMOCTb.

OnekTpo€MKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOH/IEHCATOopa.

TexHuueckue yCTpPOWCTBAa M NPAKTUYECKOE MPUMEHEHHE: 3JEKTPOCKOIN, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE DJIEKTPONPUOOpPOB, KOHJIEHCATOP, KOMHPOBAIHHBIN
anmapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu

YCTpoicTBO M MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEeKTPHU30BAHHBIX TE.
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DNEKTPUUYECKOE TI0JIE 3apsHKEHHBIX TETl.

IIpoBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKkTpocTaTH4ecKas 3alluTa.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIOWAAM IUIACTHH,
pPacCTOSIHUS MEXIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHJEHCATOopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie padbomol

N3mepenue 231eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit 3nekmpuueckuil mok. Toku 6 paznuunsix cpeoax

DNeKTpUUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS 3JEKTPUUYECKOro Toka. McrouHuku Toka.
Cuia Toka. [1oCcTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1715 yyacTka LenH.

DNEeKTpUUYECKOe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, NapaieNbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTh JIEKTPUIECKOTO TOKA.

DNeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHHKA TOKa. 3akoH OMa Juis
TIOJIHOM (3aMKHYTOM) AyieKTprudeckoii enu. KopoTrkoe 3aMbIKaHueE.

DNeKTpOHHAsi IPOBOJIUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAIIIOB
oT Temneparypsl. CBEpXIpPOBOAUMOCTb.

DnexTpuueckuii TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M MpPUMECHas MPOBOAMUMOCTH MOJYIPOBOJHUKOB.
CgoiictBa p—n-niepexosa. [TosynmpoBoHUKOBBIE TPHOOPHI.

ONeKTpUUEeCKUii TOK B pacTBOpax M pacIulaBax »3JEKTPOIMTOB. OJIEKTPOJIUTHYECKAS
aucconuanys. JNeKTPOoIIn3.

DnexTpuueckuil TOK B razax. CaMoCTOSATEIbHBIA U HECAMOCTOSTENbHBIN pa3psl. MonHusl.
[Ina3zma.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIepMETp, BOJBTMETP,
peocTaT, HCTOYHHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHOOPHI, AIEKTPOOCBETUTEIbHbBIC
npuOOpBl, TEPMOMETP COMPOTHUBICHUSA, BaKyyMHBIH IHOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI,
II0JIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS UWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmeniaHHOE COEJUHEHHNE TPOBOJHUKOB.

[IpsiMoe M3MepeHHue 3IEKTPOABMKYLIEH CHilbl. KOpOTKOE 3aMbIKaHUE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psit ¥ IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHnue cMenaHHOrO COEIMHEHHUSI PE3UCTOPOB.

N3mepenne  SIEKTPOABMXKYIIEHM  CHJIBI  HMCTOYHMKA TOKA M €ro  BHYTPEHHETO
COIIPOTHBIICHUS.
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HaGnronenue anexrponusa.

MexnpeamerHbie CBA3H

Wzyuyenne xypca ¢usuku 06azoBoro ypoBHs B 10 kjacce ocymiecTBIsETCs € Y4ETOM
COJICPKATEIIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAay4YHOI'O IO3HAHUS:
SBJICHWE, HAY4YHBIM (akT, TUMOTEe3a, (PU3NUEcKas BEIWYMHA, 3aKOH, TEOpHs, HaOII0JEHUE,
IKCIIEPUMEHT, MOJISTHPOBAHIE, MOJIEIh, U3MEPEHUE.

Mamemamuxka: pelieHHe CHCTEMbl ypaBHEHUW, InuHeHas ¢QyHKIuMsA, mapabona,
runepOoma, ux rpad)uKu U CBOHMCTBA, TPUTOHOMETPUICCKIE (PYHKIIMH: CHHYC, KOCHHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKISCTBO, BEKTOPHI M HX TPOCKIIUU HA OCH
KOOpPJUHAT, CJI0XKEHHE BEKTOPOB.

buonocus: mexanmdeckoe ABMKEHHE B JKUBOUM mpupoje, Aupdysus, ocMoc, TerioooMeH
KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIaUyH, TEIUIOBOE PABHOBECHUE), DIICKTPUUYCCKUE SBICHUS B
YKABOU MPHUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBRA,
MOJIIpHAsl Macca, TEIUIOBBIC CBOWMCTBA TBEPIBIX TEN, KHUIAKOCTEH M Ta30B, JJICKTPUYCCKHE
CBOMCTBA METAJIOB, AJEKTPOIUTUYECKAS AUCCOIUAIINS, TAIbBAaHHKA.

T'eocpaghus: BNaXXHOCTH BO3/yXa, BETPHI, 0apoMeTp, TEPMOMET.

Texuonoeus: mpeodbpazoBaHUe TBUKEHUH C UCMOJIL30BAHUEM MEXaHU3MOB, YUET TPCHHUS B
TEXHHUKE, TOIIUITHUKHA, WCIOJIb30BAHNE 3aKOHA COXPAHCHHsI MMITYJIbca B TEXHUKE (pakeTa,
BOAOMET U JpYyrue), JBUTATEeIhb BHYTPEHHErO CropaHus, IMapoBas TypOuHa, OBITOBOI
XOJIOMIIBHUK, KOHIUIIMOHED, TEXHOJIOTUU TOJYYEHHs] COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIE
HAaHOMATEepPHAIOB, W  HAHOTEXHOJOTHMH,  JJIEKTPOCTaTUYECKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DIIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENIBHBIE MPUOOPHI, TATHBAHUKA.

11 KJIACC

Paszneu 4. JiekTpoguHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazHumMHas UHOYKYUS

[TocrossHHbIE MarHuThHl. B3anMmMoneiCTBHE IMOCTOSHHBIX MAarHUTOB. MarmuTHoe moJie.
Bexrop marauTHON MHAYKIMH. [I[puHIMN Cyniepno3niny MarHATHBIX NoJied. JIMHUM MarHUTHON
uHayKud. KaptuHaa muHui MarHUTHOW WHYKITUH TIOJIS IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTuHa JWMHUN MHIYKUMM MAarHUTHOTO TOJIA
JUIMHHOTO TPSIMOTO IMPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJIHMKA, KATYIIKH C TOKOM.
OmnsiT OpcTena. BzanMopeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ Moayib M HampaBieHue. J[BU)KEHME 3apsyKeHHOM YacTHIbBI B
OJTHOPOJIHOM MarHuTHOM 1ose. Pabota cwbl Jlopenna.

SBneHue H3IEKTpOMarHUTHOM MHAYyKUMHU. [lOTOK BekTOpa MAarHUTHOM WHAYKIIMH.
DNEKTPOABUKYIIAS CUJla MHAYKIMH. 3aKOH 3JeKTpOMarHuTHON nnaykuuu dapanest.

BuxpeBoe anekrpuueckoe mojie. DJIEKTPOJABMXKYIIAS CHJIa WHAYKIMU B IPOBOIHHKE,
JBUKYIIEMCSI TIOCTYIIATENIbHO B OJTHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHaykTUBHOCTG. SIBIeHHE CAMOMHIYKIIMHU. DJIEKTPOIBIIKYINAS CUJIa CAMOWHTYKITUH.
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DHeprusi MAarHUTHOTO TOJISl KATYIIKH C TOKOM.

DNIeKTPOMarHuTHOE MOJIE.

TexHuueckue YCTpOWCTBA W TMPAKTUYECKOE TPUMEHEHHE: IIOCTOSHHbIE MAarHWUThI,
3JIEKTPOMATrHUTBI, 3JIEKTPOJBUIATEIIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHI], HAYKIHOHHAS NIE€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOIO IMyYKa MarHUTHBIM IOJIEM.

JInHUY MHIYKIUY MarHUTHOTO MOJIS.

B3aumoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

[HericrBue cuibl JIopeHIa Ha MOHBI SJIEKTPOJINTA.

SIBneHue 3JIeKTPOMAarHUTHOM UHIYKLIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIMHA OT CKOPOCTH M3MEHEHHUS! MarHUTHOTO
MOTOKA.

SIBrieHME CaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

UccnenoBanue neicTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

Uccnenosanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Pa3znen 5. Kosiedoanusi 1 BoJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHuUmMHbvle KO1€0aHUA

Konebarenbnass cucrema. CBOOOAHBIE MeXaHMUYECKHME KoseOaHus. [apMoHUYeckue
konebOanus. Ilepwon, dacrora, ammutyga u ¢dasza konebanwil. [IpyXMHHBII MasTHUK.
Matemarnueckuil MasTHUK. YpaBHEHHME TrapMOHHUYecKuX KoseOanuil. IlpeBparenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTYp. CBOOOTHBIE JJIEKTPOMAarHUTHBIE KOJEOAHHS B HJICATHHOM
KojeOaTebHOM KOHType. AHAJOTUS MEXAY MEXaHWYECKUMH U  3JeKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS DHEPTUU B HACAITLHOM KOJIEOATEITHHOM
KOHTYPE.

[IpencraBienne o 3aTyxarmuX KojeOaHUSX. BeIHYXIEHHbIE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyX)€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepemennblii Tok. CHHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ACHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSIKEHUSL.

Tpanchopmarop. IlpousBoactBo, mepenaua M MOTpPeOJICHHE 3IEKTPUUYECKOW HHEPTHUU.
DKOJIOTHYECKUE PHUCKU TPHU TPOU3BOJACTBE AJEKTpodHepruu. KylbTypa HCIONB30BaHUS
3JEKTPOIHEPTUH B TTOBCEHEBHOM JKU3HHU.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: HJIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, IMHUU JIeKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATeNbHOM CUCTeMBI (TIPYKUHHBIN WM MaTeMaTUdeCKUil
MasITHHK).

HaGimrotenue 3aTyxaronmx KoJxeOaHuii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmoienue pesonanca.
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CB0OOOHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcumsiorpaMMel — (3aBUCUMOCTH  CHJIBI  TOKa M HAmNpsDKEHUS OT BpPEMEHHW) JJIs
ANEKTPOMATrHUTHBIX KOJICOaHHI.

Pe3oHaHc mpu nocnenoBaTelbHOM COEIMHEHUM PE3UCTOpPa, KAaTyIIKM WHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenb TUHUY AIIEKTPOIEpEIAYN.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH NEPHOAA MAJIBIX KOJIEOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanne mnepeMEeHHOr0 TOKa B LENM U3 IOCIEJOBATEIbHO COEIUHEHHBIX
KOHJICHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpOMaAZHUmMHbLE 80JIHbL

Mexanuyeckue BOJIHBI, yclloBus pacnpoctpanenus. Ilepuoa. CkopocTs pacnipocTpaHeHUs
u januHa BonHbl. [lomepeuHble W TpomosibHBIe BOMHBL MHTepdepenuuss u audpakius
MEXaHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocTs 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJIOBUS HM3JIY4YEHMs AJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTtauus BekTopoB E, B, V B anekrpomarnuTHOi BosiHEe. CBOMCTBA 3J€KTPOMAarHUTHBIX
BOJIH: OTpaXC€HHe, MpeloMiieHue, mnomuspusanus, audpakuus, uHTepdepenus. CKOpOCTb
AJEKTPOMAarHUTHBIX BOJIH.

[lIxana 351€eKTPOMAarHUTHBIX BOJIH. [IpHMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE
OBITY.

[IpuHIUIIBI pagnoCBA3M U TeneBUIeHN. Paqnonokamus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLLEN CPEIb.

TexHnyeckue ycTpolcTBa M IPAKTHYECKOE NMPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasi JAMArHOCTUKa B TEXHUKE W MEAMIIMHE, pajap, paJiuoNpuéMHUK, TEJIEBHU30p,
anTeHHa, tenedon, CBY-neus.

Jlemoncmpayuu

O6pazoBanue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HaGnroneHnue oTpakeHus ¥ MpeJoMIICHNUS MEXaHMYECKUX BOJIH.

Ha6mronenue natepdepeHnu 1 U pakiiuu MEXaHMIECKUX BOJTH.

3BYKOBOH pE30HAHC.

HaGnronenue CBSI3M TI'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJIOM M YacTOTOMH
KoJeOaHuH.

HccnenoBaHnne  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPa)XX€HHE, IPEIOMIICHUE,
noJnsipusanus, tudpakuus, HHTepdepeHuus.

Tema 3. Onmuka

I'eomeTpuyeckas ontuka. [IpsamosnHeitHOe pacipOCTpaHEHHE CBETAa B OJHOPOIHOM Cpelie.
JIyu cBera. ToueuHblii HCTOUHUK CBETA.

Otpaxxenue cBera. 3aKkOHbI OTpaxkeHus cBera. llocTpoeHne M300paKeHUH B IUIOCKOM
3epKajie.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMIIEHUS CBeTa. AOCOJIOTHBIA  IOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucniepcus csera. ClioxHBIH coctaB 6enoro ceera. L{Ber.
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Cobuparoriue 1 paccewBaromye JHMH3BL. ToHkas nuH3a. DOKYCHOE pacCTOSHHE U
ONTUYECKasi Cusia TOHKOM NuH3bIL. [locTpoeHne n3o0pakeHnii B COOMPAIONINX U PaCCEUBAOIINX
nrH3ax. Popmysa TOHKOU JIMH3BIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH TEOMETPUUECKON ONTHUKHU.

BonroBass ontuka. Wuatepdepenmus cBera. KorepeHTHbIE WMCTOYHHMKH. Y CIIOBHS
Ha0JI0/IeHNsI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(Da3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. [udpakiuonHas pemérka. YClIOBUE HAOMIOACHUS TIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(DPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHu4yeckue yCTpOHCTBA M TPAKTHUECKOE NPUMEHEHHWE: OYKH, JIymna, Qoroarmapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEIeCKON, BOJOKOHHAs OMNTHKa, AU(PpaKIHMOHHAS
pemeéTKa, NOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpOCTpaHEHHE, OTPaXKEHUWE M TMpesoMieHue cBeTa. Onruueckue
prOOPBI.

[TonHoe BHyTpeHHEe oTpaxkeHne. MoJienb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONA.

HaGmoienne naTepdepeHny CBeTa.

Habmonenue nudpaknuu ceera.

Habmonenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOUIBIO IPU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH.

Habmoienue nomnsipuszamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mepenne nokaszaTens NpeaoMIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Habmtonenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cieIHAJIBLHOH TEOPHH OTHOCHUTEIBHOCTH
I'paHuLBI IPUMEHMMOCTH KJIACCHYECKOM MeXaHUKH. llocTymarsl crienManbHOM TEOPHUH
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BAaKyyMe, IPUHIHNII
OTHOCHUTENIbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJIEHNE BPEMEHHU U COKPAICHUE JJINHBI.
OHeprus U UMITYJIbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl C 3HEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTUs IOKOS.

Pa3znea 7. KBanToBas ¢pusuka
Tema 1. dnemenmul K6AHM OGO ONMUKU
®oronbl. Dopmyna [Inanka cBs3u sHEpruu HOTOHA C €ro YacTOTON. DHEPTUS U UMITYIIbC
¢doroHa.
OtkpeiTne u wuccnenoBanue ¢ortoddpdexra. Onbitet A. I'. CromeroBa. 3akoHBI
boroaddexra. YpaBuenue DitHmreitna st potorddexra. «KpacHas rpanuma» Gororddexra.
JlaBrenne cBera. OnbiThl I1. H. JleGenena.
XUMHYECKOE IeHCTBUE CBETA.
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TexHuyeckue ycTpoiicTBa M NpPaKTUYECKOE IMPUMEHEHHE: (OTOAIEMEHT, (POTONATUUK,
COJIHEYHas Oatapesi, CBETOAUOI.

Jlemoncmpayuu
®oTo3ddeKT Ha YCTaHOBKE C TIMHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GoTodddexra.
CBeToauoI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactull. [lmaneraphas
Mmozenb atoMa. Iloctymarel bopa. 3nyyenne u mornomenne (GOTOHOB NpU MEPEXOAE aToMa C
OJIHOTO YpOBHsI 3Hepruu Ha apyroi. Bunber crnektpoB. CHekTp ypoBHEW 3HEpruud aroma
BOJOpOAA.
Bonnossie cBoiicTBa yactuil. Bonnuel e bpoitns. KopryckynsipHO-BOTHOBOM yallu3M.
CrioHTaHHOE U BBIHYKIECHHOE U31y4YCHHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIBHBIA aHAIU3
(crieKTpOCKoOI), JIa3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Peseppopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnronenue muHeyaThIX CIIEKTPOB U3ITyYECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
Ha6nronenune nuHev9aToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKa3bIBalOIIME  CIOXKHOCTb  CTPOEHUS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnbIThl Pe3epdopna no onpezeneHnto coctaBa pajiOaKTUBHOTO U3ITyYEHUS.
CsoiicTBa anb(a-, 0era-, ramMmma-u3iiydeHus. BivsiHue paaroakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.
OTtkpbiTHe TpoTOHAa U HeWTpoHa. HykionHas mognens sangpa ['eitzen6epra—lBaneHko.
3apsg sapa. MaccoBoe yucio siapa. M30Tonsl.
Anbda-pacniaa. DIeKTPOHHBIM U MO3UTPOHHBIA Oera-pacnan. ['amma-uznyyeHue. 3aKoH
pPaZAMoOaKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B szipe. Sneprbie cuibl. JledekT Macchl sapa.
AnepHble peakuuu. JleneHne U CUHTE3 sIIEp.
Snepubiii peaktop. TepmosiaepHblii cunTe3. IIpoOneMbl M NEPCHEKTHBBI  SAECPHOMN
SHEPTeTUKU. DKOJOTUYECKUE ACTIEKThI IEPHOU SHEPTETUKHU.
OnemeHTapHble YacTulbl. OTKPHITHE TO3UTPOHA.
MeTob1 HaOIIOICHUS U PETUCTPALIIH AIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOIeHCTBUsI. EMUHCTBO (hM3MYECKON KapTHHBI MUPA.
TexHuueckue yCcTpoOMCTBa M MPAKTHYECKOE MPUMEHEHUE: NO03UMETp, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi ObomoOa.
Jlemoncmpayuu
Cu€TunK HOHM3UPYIOUINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanue TpekoB yacTull (1o roToBeIM (poTorpadusim).

Pa3znes 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKHU
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Oranel  pa3BuTusi actpoHomMuu. [lpukinagHoe U MUPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMHHU.

Bun 3Bé3nH0r0 Heba. Co3Be3nus, spKue 3BE3/IbI, IIAHETHI, UX BUAUMOE JIBHKEHUE.

Conneunas cucrema.

Connue. ConneuHast akTuBHOCTh. Mcrounuk sHepruum ConHua u 3BE34. 3BE3BL, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIM KJIacC — CBETUMOCTBY». 3BE3JbI
[JIABHOM TMOCJIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3[ TJIABHOM
IOCJIe0BAaTENbHOCTU. BHyTpeHHee crTpoeHue 3BE3n. (COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXOXACHNUN U 3BotoLmu CoslHIA U 3BE3/. DTallbl )KU3HU 3BE3N.

Mneunsiii [Iyts — Hama [Manaktuka. [Tonoxxenue un nmkenue Connna B ['anaktuke. Turbl
rayakTuk. PajquoranakTiuky u kBa3zapel. YEpHbIE ABIPHI B A/IpaxX rajlakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66:1a. PasOeranme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepeménusie mpo0ieMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

Habntonienust HeBOOPYXEHHBIM TJ1a30M C HCIIOIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUI
JUIS OTIpeZieNIEHUs! TMOJI0KEeHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noiaymapus u sipkue 3BE3/Ibl.

HaGmonenus B Teneckon Jlynsl, uianet, Mneanoro [lyru.

O0o0maroniee NnoBTOpPEeHUE

Ponp ¢u3uku M acTpoHOMUM B SKOHOMHMYECKOHM, TEXHOJOTMYECKOH, COLMaIbHOU H
ATHUYECKOM cdepax [esATENIbHOCTH 4YeJlOBeKa, pOoJib W MecTOo (U3MKU U acCTPOHOMHH B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poyib (u3nyeckoi Teopud B (OPMHPOBAHUU
MpeICTaBICHUA 0 GU3NYECKOM KapTUHE MHUPa, MECTO (U3MUECKOI KapTUHBI MUpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTAaBICHUM O MpUpoJeE.

MexnpeanmeTHblie CBSI3U

N3ydyenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢ y4€ToM
COJIEP’KaTENIbHBIX MEXIPEIMETHBIX CBSI3eM C KypcaMd MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CB3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO IO3HAHUS:
SBJICHWE, HAY4YHBIM (aKT, TUIOTEe3a, (U3MUECKas BEIWUYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
9KCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CHUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHe (DYHKIMU: CHUHYC,
KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U UX
MPOEKIIMM Ha OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKH TOJ00MS TPEYTOJILHUKOB, OTIPEIECICHUE TIIOMIAIU TNIOCKUX (pUryp n 0o0bEéMa Ted.

buonocus: snexrpuueckue SBICHUS B KUBOW NpUpOJE, KojeOaTelbHbIE IBUKEHHS B
KUBOM IpPUPOJIE, ONTUYECKUE SIBICHUS B XUBOM MPUPOJE, ACHCTBHE pagualuy HA >KUBBIC
OpraHU3MBl.

Xumus: CTpoeHHME aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPaIbHBIM aHaAIN3.

l'eocpagpusa: marHuTHBIE TOJIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX pyHA, GOTOCHEMKA 3€MHOU
MMOBEPXHOCTHU, MIPEICKAZAHNE 3EMIIETPACECHHUII.
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Texnonoeus: JIMHUM SJIEKTPOIEepeiad, FEHEPATOp MEPEMEHHOI0 TOKa, JIEKTPOJBUTaTEllb,
WHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHUK, TeNEeBU30p, aHTeHHa, TenepoH, CBY-meus,
IIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEUHas 0aTapes..

MepeaaH vepes [nazsok 23.10.2024 15:04 GMT+03:00 / \
092165cc-397f-409a-95a9-349¢5648934 | |::I' ‘3

Crpanmua 16 13 29 \\7/



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIHEI'O OBPA30OBAHUA

OcBoenue yueOHoOro mpeamera «®Pusnkay Ha YpPOBHE CpeIHEro oOILIero oOpa3oBaHUS
(6a30BbBIl  ypoBeHB) IOJDKHO  OOeCmeuyuTh JOCTHKEHHE  CIIEAYIOIUX  JTUYHOCTHBIX,
MeTaIpeAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JlnuHOoCTHBIE pe3yabTaThl OCBOEHUs yueOHoro npeamera «Dusmka» IOIKHBI OTpa’kaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOZCTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3ULUEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTALMH, TIO3UTUBHBIX BHYTPEHHHUX
yOSKIEHMIA, COOTBETCTBYIOIIMX TPAIUIMOHHBIM LEHHOCTSIM  POCCHICKOro 0O0IIecTBa,
pacliipeHHe >KU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTU B IIPOLIECCE PEaTM3aL[Md OCHOBHBIX
HaIpaBJICHUN BOCIIUTATENbHOMN A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh  IPAaXJAHCKOW TO3MIMM OOydarolerocss Kak AakKTUBHOTO H
OTBETCTBEHHOT'0 YJIEHa POCCHIICKOIr0 O0IIECTBa;

NPUHATHE TPAAULMOHHBIX OOILIEUEIIOBEUECKUX T'YMAHUCTHUECKUX M JEMOKPAaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESITEIbHOCTh B MHTEpEcax TpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3anuy;

YMEHHME B3aUMOJACHUCTBOBAaTh C COLMAJIBHBIMM HMHCTUTYTAMM B COOTBETCTBUH C HX
(GYHKIMSAMU M Ha3HAUECHUEM;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JCATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTb POCCUNCKOMN TPakIaHCKOM MIEHTUYHOCTH, NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYAAPCTBEHHBIM CHMBOJAM, JOCTHKEHUSAM POCCUHCKUX
yuE€HBIX B 00/1aCTH (PU3MKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO ITOBE/ICHUS;

CHOCOOHOCTh OIIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOWYMBOIO OYAYILEro;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPUCYIIIETO
¢bu3nveckoii Hayke;

5) TpyaoBOro BocnuTaHUsA:

UHTEpEC K pa3IU4HbIM cdepaM Npo(hecCHOHAIBHOW JAEATENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKOW M TEXHMKOH, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOp Oynymieit
npodeccun 1 pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHMIO U CaMOOOpa30BaHUIO B 00yiacTU (U3HKK HA
MPOTSKEHUU BCEU JKU3HU,

6) ’3K0J10rMYEeCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh 3KOJOIMUYECKON KYJIbTYPbI, OCO3HAHHE TIJI00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;
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IUTAHUPOBAHUE M OCYIIECTBIICHUE NEHCTBUI B OKpYKAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJed yCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA,

paciiipeHHe OIbITa JEATEIbHOCTH HKOJIOTMYECKOW HamnpaBICHHOCTH Ha OCHOBE
UMEoIUXCcs 3HaHUi 1Mo (usuke;

7) HeHHOCTH HAY4YHOI'0 MO3HAHMSA:

Cc(pOPMHUPOBAHHOCTb ~MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (prU3HUECKON HAYKH;

OCO3HaHME IIEHHOCTU HAay4YHOH JIeATEIbHOCTH, TOTOBHOCTh B IpoOLEcCe U3yUeHUs (PU3HUKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO €S TEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHbIe YHHBepPCAIbHbIEe yueOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue aeiicTBUs:

CaMOCTOSITENIFHO (OPMYIHPOBaTh W AaKTyalM3UPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIPEIeNIATH 1IeNN JIeITeTbHOCTH, 33/1aBaTh apaMeTpbl M KPUTEPUH UX TOCTHKECHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUECKUX SBICHUAX;

pa3padaTbpIBaTh IUIAH PEHICHHUS MTPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCSl MaTepHATbHBIX
Y HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATENbHOCTb, OLEHHUBATH COOTBETCTBUE DPE3YJIbTATOB IIEISM,
OLICHUBATh PUCKU MOCIEICTBUMN ACITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATE pPabOTy B YCIOBHSX PEAIBHOT0, BUPTYaIbHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE ITPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciienoBarebcKkue 1eicTBUA:

BJaJIeTh HAyYHOH TEPMUHOJIOTHEW, KIIIOUEBBIMU TMOHATUAMU M METOoAaMHU (pu3nueckon
HayKH;

BJIJIETh HAaBBIKAMU y4eOHO-MCCIIE0BATENILCKOM W MPOEKTHOM NEsTETbHOCTH B OOJIACTH
¢u3MKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METOJIOB PELICHUs 3a1a4
(bu3MYECKOTo cofiepKaHusl, MIPUMEHEHHIO Pa3IMYHbIX METO/I0B TO3HAHMUS,

BJIAJICTh BHUJAMH JICATEIBHOCTH MO TOJIYYCHHIO HOBOTO 3HAHHS, €r0 WHTEPIPETAINH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMUYHBIX Y4YEOHBIX CHUTyalUsAX, B TOM YHUCIE IpH
CO3JIaHUH Y4EOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYaJIIM3UPOBATh 3a/ady, BBIJIBHTATh
THNOTE3y €€ peleHHs, HaXOIWTh AapTyMEHTHI Ui JOKa3aTelbCTBA CBOMX YTBEPXKACHUH,
3a/1aBaTh MapaMeTpPhbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBaTh TMOJYYEHHbIE B XOJAE pEIIeHUs 3aJaud pe3yJabTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 33a/ladll B OOpA30BATEIBbHON IESITENHLHOCTH, B
TOM YHCJIEC IPU U3YYCHHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OIICHUBAThH MMPHOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTH 3HAHUS 110 (PH3UKE B MPAKTHUYECKYIO 00JIACTh )KU3HEACATEIBHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE HJIEH, MPEJiaraTb OpUTrHHAIIbHBIE MTOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33a4H, JONYCKAIOIINE ATbTEPHATHBHBIC PEILICHHS.

Paborta ¢ unopmanmeii:
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BJIaJIeTh HaBBIKAMH MOJY4YEHHUs MH(GOpMAIMU (PU3UUECKOTO COAEPIKAaHUS U3 HCTOYHHMKOB
pasHBIX THIIOB, CAMOCTOSITETIbHO OCYIIECTBJIATH IIOWCK, aHAJIW3, CHUCTEMaTH3aIlHi0 |
WHTEPIPETAINIO HHPOPMALIUU PA3THIHBIX BUJOB U (OPM MPEICTABICHHUS;

OLICHMBATh JJOCTOBEPHOCTH MH(OpMAaLny;

UCIIOJIB30BATh CPEICTBA WH(POPMAIIMOHHBIX M KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B
pelieHnH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3AIMOHHBIX 3a7ad C COOIIOZCHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH OE€30MIaCHOCTH, TUTHEHBI, pecypcocOepexeHns, PaBOBbIX U
ATUYECKUX HOPM, HOpM HH(POPMAITMOHHOM 0€301MacHOCTH;

CO3/laBaTh TEKCTHl (PU3UYECKOTO COJNEPKAHHWS B Pa3IUYHBIX (QopMatax ¢ y4EéToM
Ha3HaueHUs MHPOpPMALMU U LEJIEeBOM ayAUTOpPUM, BbIOMpas ONTHUMaJbHYIO (opMy
NPEICTAaBICHUS U BU3YaTH3aLIH.

KomMyHHUKaTHBHbIE YHHBepcaIbHble yueOHbIe AeiicTBUA:

OCYIIECTBIISITH OOIIEHHE Ha yPOKaxX (PU3UKH U BO BHE-YPOUHOU JIESTEIHHOCTH;

pacno3HaBaTh NPEANOCHIIKH KOH(GINKTHBIX CUTYallui U CMATYaTh KOH(IUKTHL;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS] C HCIIOJIB30BAaHHEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIb30BaTh MMPEUMYIIECTBa KOMaHHON ¥ WHAWBHIYAIbHON PaOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JIEHCTBUN C y4ETOM OOIIMX HHTEPECOB U
BO3MO)KHOCTEH Ka)KJJOr0 WiIeHa KOJUIEKTUBA,

NPUHUMATh 1€ COBMECTHOH JeATENIbHOCTH, OpPraHW30BBIBATH W KOOPIMHHPOBATH
JEUCTBHSA MO €€ MOCTIDKCHHIO: COCTAaBIATH IUIAH JAEHCTBUH, paclpeaesisiTh poyid ¢ Y4E€TOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaKIAOI0 YUaCTHHKA KOMAaHIbI B OOIIUI pe3yibTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

MpeJularath HOBBIE MPOEKTHI, OICHWBATh WICH C TIO3MIUU HOBH3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATErMYECKOE TIIOBEICHHE B pPAa3JIMYHBIX CUTYalHsX,
MPOSIBJISITH TBOPYECTBO ¥ BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHMBeEpPCaJIbHbIE Yy4eOHbIe HeiCTBUS
Camoopranusanus:
CaMOCTOSITETTFHO OCYIIECTBIISITh TO3HABATEIBHYIO JNEATEIHHOCTh B OOJNACTH (U3UKH U
ACTPOHOMHUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U OPMYITHPOBATH COOCTBEHHBIE 3aa4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAaH PEIICHUs PAacYETHBIX M KauyeCTBEHHBIX 3a/ady, IJIaH
BBIIIOJTHEHUS] TMPAKTUYeCKOW padoThl € Y4ETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYHOCTEH U MPEANOYTEHNH;
JlaBaTh OLIEHKY HOBBIM CHUTYAIlHsIM;
pacmmpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTECHU,
JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH TPUOOPETEHHBIN OTIBIT;
crocobcTBOBaTh (DOPMUPOBAHHMIO ¥ TMPOSIBICHUIO JSPyOUIUH B oOmactu  (pusmkwy,
MOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, 3MOIHOHAJIbHBIH MHTEJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYAallMsiIM, BHOCHUTh KOPPEKTHUBBI B JACSITEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;
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BJIaJIeTh HABBIKAMU ITO3HABATEIbHON peQIIEKCUU KaK OCO3HAHMSI COBEPILIAEMbIX JEHCTBHMA
Y MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUU;

HCIOJIb30BaTh NPUEMBI pedIeKCHH JUIsl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO TPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX NIPU aHAJIM3€ PE3YJIbTAaTOB JESATEIBHOCTH;

MPUHUMATD ce0s1, TOHUMAast CBOU HETOCTATKU M JOCTOWHCTBA;

IIPUHUMATH MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B npouiecce 1oCTHKEHNS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IPOrPaMMBI 110 GU3HKE JIIsS
YPOBHS CpefHEro oouiero oOpa3oBaHus y 00y4arolUXCs COBEPLICHCTBYETCS SMOLMOHAIBHBIN
UHTEJUIEKT, MPEeAINoaraloui copMHUPOBAHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOLMOHAILHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHAIILHON Cephl, OBITh YBEPEHHBIM B cele;

caMOpEeTryJINpOBaHus, BKJIFOUYAIOLIETO CaMOKOHTPOIIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJCHHE, CIOCOOHOCTh aJalTUPOBATbCS K SMOLMOHAIBHBIM
W3MEHEHHSIM U MPOSBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKEHHUIO LEIM U YCIEXy,
ONTUMU3M, NHHLIMATUBHOCTh, YMEHUE JAEHCTBOBATh NCXOs U3 CBOMX BO3MOYKHOCTEM;

SMIATHM, BKIIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHUE JIPYIHX,
YUUTBIBATh €r0 IPU OCYLIECTBICHUN OOIIEHUS, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOLINX CIOCOOHOCTh BBICTpAUBAaTh OTHOILEHHS C APYTMMHU
JIO/IbMU, 3a00TUTHCS, TPOSIBIATH MHTEPEC U pa3peniatb KOHPIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenusi B 10 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C()OPMUPOBAHHOCTD y O0yUAIOIINUXCSI YMEHUH:

JI€MOHCTPHPOBATh Ha MpUMEpax pojb U MECTO (PU3MKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KAapTUHBI MMPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IPAKTUYECKON
JIeATSIIHHOCTH JIIOJICH;

YUUTBIBaTh TPAHMULBl NPUMEHEHUS HU3YYCHHBIX (U3MUYECKMX MOJeNIel: MaTepHaabHas
TOYKa, MHEpLUalIbHas cucTeMa OTcuéTra, abCONIOTHO TBEPAOE TEJIO, WIACATBHBIM Ta3, MOJENH
CTPOEHHUs Ia30B, KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIM DJIEKTPUYECKUM 3apsij NPU PELICHUU
(bu3nuecKkux 3a1ay;

pacnio3HaBaTh (U3HUECKHE SIBJICHHUS (TIPOIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUHM CTPOCHHUS BEIIECTBA M JIIEKTPOAUHAMUKH:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBM)KEHHE, CBOOOJHOE NajJeHue Tel,
IBWDKEHUE 110 OKPY)KHOCTH, HHEpLMs, B3aumojeiictBue Tten, auddys3us, OpOyHOBCKOE
JBUKEHHUE, CTPOCHHME KHUJIKOCTEH M TBEPHABIX Tell, U3MEHEHHE 00BbEMa Tel NpU HArpeBaHUU
(oxytaXkAeHUH), TEMJIOBOE PAaBHOBECHUE, UCIIAPEHNE, KOHJIEH AL, IaBJICHUE, KpUCTAILIIN3aIus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, ITOBBIIICHUE AABJICHUS Ia3a IPU €r0 HAarp€BaHMM B 3aKPBITOM
COCyJlEe, CBS3b MEXAYy IapaMeTpamMHu COCTOSHHs ra3a B HM30IIPOLEcCaX, AIEKTpU3auus Tel,
B3aUMOJICICTBUE 3aPsI0B;

OIMCHIBATh MEXAHUUYECKOE JBIDKEHHUE, UCHOJb3ysd (U3MUECKUE BEIMYMHBL: KOOpIHMHATA,
IIyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUjla, UMITYJIbC Tela, KHHETHYecKas
SHEprus, NOTEHLUalbHAs DSHEPIUs, MeXaHWueckas padoTa, MEXaHHWYECKas MOILHOCTb, IpH
ONMCAaHUM TPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIHOJB3YEMbIX BEIMYUH, WX
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0003HaYeHMS U €AMHUIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JaHHYIO (PU3NYECKYIO BEITHUUHY
C IpYTrUMH BEIMYHMHAMY;

ONUCHIBATh HM3yUEHHBIE TEIUIOBBIE CBOWCTBA TEd M TEIUIOBBIE SIBJICHUS, HCIOJIb3Ys
¢usnyeckue BeNWYMHBL: JIaBJICHUE Taza, TEeMIlepaTypa, CpeaHssl KUHEeTH4YecKas SHEeprus
XaOTUYECKOTO [IBHKEHMSI MOJIEKYJ, CpPEAHEKBAJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TETUIOTHI, BHYTPEHHSISI SHEPrusi, padoTa rasza, Kod(pHUIMEHT MONEe3HOTO ACHCTBHS TEIJIOBOTO
JIBUTATENs; IPU OTMCAHUU MTPABUIIBHO TPAKTOBATH (PU3NUECKUIN CMBICI UCTIONB3YEMBIX BEITMUNH,
ux OOO3HAYeHMs M EIWHHUIBL, HAXOAUTh (OPMYIbI, CBSA3BIBAIOIIME TAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMHU BETMYUHAM;

OIHCHIBAaTh W3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUYECKHUE SIBICHMUS
(mporecchl), UCTIONB3Ys (PU3UUECKUE BEITHMUMHBI: DJIEKTPUUYECKUN 3aps]l, SJIEKTPUUECKOe IOJIe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONHCAHUM IPABUIIBHO
TPAKTOBATh (PU3UUYECKUM CMBICI HCIOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS M €IUHUIBL;
yKa3bIBaTh (JOPMYIIbI, CBSA3BIBAIOIINE IAHHYIO (U3NYECKYIO BEJIMUYHUHY C IPYTMMHU BEIMYMHAMU;

aHATM3UPOBaTh (PU3NYECKHE MPOLECChl M SBICHHS, UCHONb3YysS (U3UYECKUE 3aKOHBI U
NPUHLMUIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHMUYECKON dHEPIuu, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IPUHIIMII
paBHOIpaBUs MHEPLUATBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpeIHENH KUHETHMYECKON SHEPIruu TEIUIOBOTO JBUIKECHUS
MOJIEKYJ ¢ aOCONIOTHOM TeMIlepaTypoi, MEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS
JIEKTPUUYECKOro 3apsiia, 3akoH KynoHa, Nmpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMaTU4YECKOE BbIPAXKEHUE U YCI0BUS (TPAHULIBL, 00JACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPHUHIIUIIBI ICHCTBUS MAIlIUH, IPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nuyarh yciaoBUsA MX O€30IaCHOTO UCIOJIb30BAHUS B TIOBCEHEBHON KHU3HM;

BBINOJIHATh SKCIEPUMEHTHI 10 HCCIEAO0BAaHHIO (DPU3MUYECKHX SIBJIEHUH U IPOLECCOB C
UCTOJb30BAHUEM TPSAMBIX M  KOCBEHHBIX HW3MEpEHUil, mpu 3TOM  (POpMyIupoBaTh
npobnemy/3agayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, coOupaTh YCTaHOBKY U3
MPEUIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT H (DOPMYITHPOBATH BHIBOIKI;

OCYIIECTBIISITh TNpPSMbIE M KOCBEHHBIE HW3MEpEHUs (PU3MYECKMX BEIMYUH, TPU ITOM
BbIOMpPATh ONTHUMAJBHBIM CIIOCOO H3MEPEHUs M HCHOJIb30BAaTh HM3BECTHBIE METOMABI OLEHKH
MOrPENTHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBHCUMOCTU MEXIY (U3MYECKMMH BEIMYMHAMU C HCIHOJIb30BAHUEM
OpSMBbIX HW3MEPEHUi, MpH OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pE3yIbTATHI
MOJIYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUZE TaOJHIl U TPapUKOB, AEIaTh BHIBOJIbI
10 pe3yJpTaTaM UCCIEI0BAHMS;

coOmoaTh MpaBuia 0E€30MacHOro TpyJda IMpH IMPOBEACHUU MCCIEIOBAaHMA B paMKax
y4eOHOro 3IKCHEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOM M IPOEKTHOH JEATEIbHOCTH C
HCII0JIb30BAaHNEM U3MEPUTEIBHBIX YCTPONCTB U 1JAOOPaTOPHOIro 000pyI0BaHUS;

pemiaTh pacuy€THbIE 3aJaud C SIBHO 33JaHHOW (DU3MYECKONH MOJENbIO, HCIOIB3YS
¢u3nyeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4ll BHIOUPATh (PU3HUECKYIO
MOJI€b, BBIICNIATh (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOAUMBIE JUIsl €€ pelIeHHs,
MIPOBOAUTDH Pacu€Thl U OLIEHUBATH PEAILHOCTD MOJIyYEHHOT0 3HauUeHUs (PU3UUYECKOM BETUUNHBL;

pelare KayeCTBEHHbIE 3aJaud: BBICTPAaUBaTh JIOTMUECKH HEMPOTHBOPEYMBYIO LEMOUYKY
paccyXJIeHU C ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIOJBb30BaTh NPU pPELICHUMM Y4eOHBIX 3a7ad COBpEMEHHble HH(OpPMallMOHHbIE
TEXHOJOTMM JUIsl MOMCKA, CTPYKTYpPUPOBAHMSI, MHTEPIPETAllMM W NPEICTABICHUS Y4eOHOH U
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HAy4YHO-TIOMYJISIPHON HH(OpPMAINK, MONYYEHHOW W3 Pa3IHYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh MOTY4aeMyt0 HH(POPMALIUIO;

MPUBOANUTE TPUMEPHI BKJIAJa POCCHICKUX M 3apyOekHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

UCIOJIb30BAaTh TEOPETHUYECKHWE 3HaHWA MO0 (HU3MKEe B TMOBCEAHEBHON JKM3HHM JUIS
obecriedeHrs: 6€30MaCHOCTH IpU 0OPALIEHNUH C MPUOOPAMH U TEXHHUYECKUMH yCTPONCTBAMU, JUIS
COXPAHEHHUS 3/I0pPOBbS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOI0 MTOBEICHUS B OKPYXKAIOIIEH Cpelie;

paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IUYHbBIX COI[MAIBHBIX POJICH, MIaHUPOBaTh paboTy
TPYIIBL, PAMOHAIBHO pPACHpeneNsiTh OO0S3aHHOCTH W IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aJICKBaTHO OIIEHWBATh BKJIAJ KAXKJIOTO M3 YYaCTHHKOB TPYIIIHI B
pelieHrne paccMaTpUBaeMoOi MPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 00OYUAIOIINXCS YMEHHUH:

JIEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOM
HayYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTUYECKOU
NeSITeTbHOCTH JIIOJIEH, LIEIOCTHOCTh M €ITMHCTBO (PU3MYEeCcKOi KapTUHBI MHPA;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJICTCH: TOYCHHBIN
AJIEKTPUUYECKUI 3apsij, JIyd CBeTa, TOYCUHBIH HMCTOYHUK CBETA, SACpPHAs MOJENb aToMma,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa IPU PEHICHNU (PU3HUECKUX 3a7ad;

pacrno3HaBaTh (pU3MYECKHE SIBIECHUS (MPOLIECChI) U OOBICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAaHTOBOM (DM3MKH: AJIEKTpUYECKasi MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHAYECKOE, MarHUTHOE JEHCTBHSI TOKA, B3aMMOJEHCTBHE MArHMTOB, 3JCKTPOMAarHUTHAs
WHAYKIUS, JCHCTBHE MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM M JABIDKYLIMHCS 3aps,
ANIEKTPOMarHuTHbIE KOJIeOaHUs U BOJIHBI, IPSIMOJIUHEIHOE pacnpocTpaHeHHE CBETA, OTPaKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJApU3alus CBeTa, AMCIEPCHs CBeETa,
dotoanexkrpudeckuit 3¢ dekt (porodddekt), CBETOBOE NaBIeHIE, BOSHUKHOBEHUE JTHHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaJMOAKTUBHOCTD;

OIMCHIBATh M3YYEHHBIE CBOMCTBA BENIECTBA (AIEKTPHUUECKUE, MArHUTHBIC, ONTHYECKHE,
JIEKTPUUYECKYIO TPOBOAMMOCTD PA3JIMUHBIX CPEI) M DJIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI),
UCHONB3ysl (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUN 3apsii, CHJIa TOKa, JJIEKTPUUYECKOEe
HamnpspKeHUe, JIEKTPUUECKOe COMTPOTUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, SIEKTPOABIIKYILAs CUJIa,
pabota TOKa, MHAYKIMS MAarHUTHOTO TOJs, cuia Amrmepa, cuina JlopeHa, WHIYKTUBHOCTH
KATYIIKH, SHEPTUsl IJIEKTPUYECKOTO0 M MArHUTHOTO TMOJIeH, MEepUuoja W 4YacToTa KoieOaHuil B
KoJe0aTeIbHOM KOHTYpE, 3apsi] U CUjla TOKa B MPOLECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX
KoyeOaHui, (POKYCHOE pacCTOSIHHE W ONTHYECKasl CHJIAa JIMH3BI, NPU OMHMCAaHUHM TPAaBUIBHO
TPaKTOBaTh (PU3UYECKHI CMBICI HCIOJIB3YEMBbIX BEJIMYMH, UX OOO3HAYEHHUS U EAMHHIIBI,
yKa3bIBaTh (JOPMYIIbL, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BETMYHMHAMU;

OINMCHIBATh HW3YYEHHBIC KBAHTOBBIC SBICHHS M TMPOIECCHI, HCIONB3YS (U3NIECKHE
BEJIMYMHBI: CKOPOCTHh 3JIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETa, SHEPTUS U
UMIynsC (OTOHA, TMEPUOJ| TOJypacmana, SHEPTHUs CBS3M AaTOMHBIX siep, MPH OMUCAHHUH
MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIB3YEMbIX BEIHMYWH, UX OO0O3HAYCHUS U
eIMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONIME JAHHYIO (U3UYECKYIO BEIHYUHY C JPYTHMHA
BEJTMYMHAMU, BBIYUCIATH 3HaUYCHUE (PU3NYECKON BEITHUNHBI,

aHAIM3UPOBaTh (PU3UYECKHE IMPOLIECCHl U SBICHUS, HCIONb3ysd (DU3MYECKHE 3aKOHBI H
NpUHUMIIBL  3akoH OMa, 3aKOHBl TIOCJENOBATEIbHOIO U  MAapajuIeIbHOTO  COEAUHEHMS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHa, 3aKOH 3JEKTPOMArHUTHOM HMHAYKUWH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUsI CBETa, 3aKOHBbI OTPA)KEHUSI CBETa, 3aKOHBI MPETOMIICHHUS
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CBETa, YypaBHeHHe OuHIITEeNWHa It ¢GoTodpdeKrra, 3aKOH COXpPaHEHHs] DHEPIUU, 3aKOH
COXPAHEHHUS HMIIYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsijia, 3aKOH COXpaHEHHUS
MaccoBOI'0 4YHcla, MOCTyJlaThl bopa, 3aKOH paJnOakTUBHOTO pacmaja, MNpu 3TOM pas3jinyaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHWE M YCIOBHS (TpaHUIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpEeNIeATh HaNpaBlI€HUE BEKTOpAa MHAYKIMM MArHUTHOTO TOJIS MPOBOJHHMKA C TOKOM,
cwiibl Amniepa u cuibl JIopeHna;

CTPOUTH U OMHCHIBATh N300pakeHNE, CO3/IaBaeMO€ IJIOCKUM 3€pKaJioM, TOHKOM JTMH301;

BBITMIOJHATh 3KCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3MYECKUX SIBJICHUM U TMPOIECCOB C
WCIONIb30BAaHUEM TPSAMBIX U  KOCBEHHBIX HW3MEpPEHHil: TMpu dSToM  (HOpPMYIHPOBATH
npobieMy/3agadyy W TUNOTE3y Y4eOHOro OKCIEPUMEHTa, CcOoOMpaTh YCTaHOBKY U3
MIPEJITIOKEHHOTO 000PY0BAHNUS, IPOBOJIUTH OIBIT U (DOPMYIIHPOBATH BHIBOJIHI;

OCYIIIECTBIATh TPSMbIE W KOCBCHHBIE HM3MEpPEHUS (PU3NYCCKUX BEIMYWH, IMPU ITOM
BbIOMpaTh ONTHUMANIBHBIM CIIOCO0 M3MEPEHHs] U HCIOJB30BaTh W3BECTHBIE METOJIbI OIEHKU
MOTPENIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C UCTIOIH30BAHUEM MPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNbTATHI MOJYYEHHOW 3aBHCHUMOCTH
(U3MYECKUX BEIWMYMH B BUIAE TaOmuil W rpaduKoOB, JelaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEIOBaHMUS;

coOmoaTh MpaBuia OE30MacHOTO Tpylda HpHU MPOBEIECHUU HCCIEAOBAaHUNW B paMKax
y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-HCCNEAOBATEIbCKOM M MPOEKTHON NeATEIbHOCTH C
WCTIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TaOOpaTOPHOTO 000PYIOBAHHS;

pemiaTh pacu€THbIE 3aJaud C SIBHO 33JaHHON (PU3MUYECKOW MOJIENBIO, HCIIONb3Ys
(u3nyeckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3aJjaul BBIOUPATh (PU3UUYECKYIO
MOJI€b, BBIICIATh (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOOUMBIE ISl €€ pelIeHHs,
MIPOBOJMTH PAcUEThI U OLICHUBATH PEAbHOCTD MOyYEHHOTO 3HaUYeHUs (PU3NUECKON BETMUNHBI,

pelaTh KayeCTBEHHbIE 3aJayM: BBICTPAUBAaTh JIOTMYECKHM HEMPOTUBOPEUYUBYIO LEMOUYKY
pacCyXJIeHU ¢ OOPOI Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKUE SBJICHHUS;

UCIOJIb30BaTh IPU pPELICHUMM Y4EeOHBIX 3a7ad COBpEMEHHble HH(OPMALMOHHbIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPIpPETAllMM W TPEICTaBICHUS y4eOHON U
HAy4YHO-TIOMYJISIPHON HH(POpPMAINK, MOJYYEHHOW W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAIIM3UPOBATH MMOTYIaeMyI0 HHPOPMAITHUIO;

OOBSICHATH MPUHITUIIBI JEHCTBHUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPONCTB, pa3iudarh
yCIIOBUS MX O€30MaCHOTO HCIIOIb30BaHMS B IOBCEAHEBHON KHU3HU;

MPUBOAUTH MPUMEPHI BKJIaJa POCCHUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00bACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIONIb30BaTh TEOPETHUECKHWE 3HAHUA MO (HU3UKE B TOBCEAHEBHOW IKU3HU IS
obecriedeHrs: 6€30MaCHOCTH NIPU OOPAIIEHNH ¢ MPUOOPaMU U TEXHUYECKHMHU yCTPONCTBAMHU, JUIS
COXPAHEHHUS 3/I0pPOBbS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOI0 MTOBEICHUS B OKPYXKAIOIIEH Cpelie;

paboTaTh B TpyIINE C BHIOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJIEH, TUTAHUPOBATh PaboTy
IpyNNbl, palMOHAIbHO paclpeleNiaTh OO0S3aHHOCTM M IUIAHUPOBAaTh JIEATEIbHOCTh B
HECTaHJAPTHBIX CUTYalHMsIX, aJeKBaTHO OIEHWBATh BKJAJ Ka)XJIOTO0 M3 yYACTHUKOB TPYMIIBI B
pelieHrne paccMaTpuBaeMoOi MPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM ungposbie
Ne n/m P Kontpoabnsie  IIpakTHueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O TIO3HAHUA
1.1 ®du3uKa 1 METO/Ibl HAYYHOT'O IMO3HAHUS 2 bubmorexa HOK
' A i https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa OK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auaiica / https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.3 3aKOHBI COXpPaHEHHUsI B MEXaHUKE 6 1 1 hitps://m.edsoo.rw/ 74 1bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYISIPHO-KMHETHYECKOM 9 | bubnmoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 O 10 1
CHOBBL TEPMOZNIHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 bubnnoreka [JOK

®da30BEIC NEpEexXoanl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznea 4. JIEKTPOJJUHAMUKA
bu6mmoreka [IOK
4.1 1
DUeKTpOCTATIKa 0 https://m.edsoo.ru/7f41b£72
47 ITocTOstHHBIN dIEKTpUYECKUN TOK. TOKHU B 12 bubnnoreka [JOK
' pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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11 KJIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JJIEKTPOANHAMUKA
11 MarnuTHOe moJje. DIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
' UHYKIHS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKHue U 3JIEKTPOMarHuTHhIE 9 1 bubmuorexa [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHWYeCKUEe 1 AIEKTPOMarHUTHBIE 5 | bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 O 10 3
frKa https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Paszen 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI ClieIIMaIbHON TEOPUU 4 | bubmuorexa [JOK
' OTHOCHUTEJIHLHOCTH https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 S 7 6
JICMCHTBL KBANTOBOM OTITHKH https://m.edsoo.ru/7f41¢c97¢
4.2 Crpoenue atoma 4 bubnmoreka [JOK
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https://m.edsoo.ru/7f41c97c¢

4.3 ATtoMHOE sApo

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKU

5.1 DeMeHTHl aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznea 6. OBOBIIAIOHIEE TIOBTOPEHHUE

6.1 O06o61maronee NOBTOPEHUE 4 ngg;;fg;gg}ifmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka IJOK
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