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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke ©0a30BOro YpOBHS Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus pa3paboTaHa HAa OCHOBE MOJIOKEHUN W TpeOOBaHUI K pe3yjbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHONW Mporpammsl, mpeactaBieHHbix B PI'OC
COO, a Ttakxke ¢ ydy€roM denepaibHOM paboueld NporpaMMbl BOCHHUTAHUS U
KOHLEMIMU TpernojaBanus ydyeOHoro mnpeamera «Dusumka» B 00pa30BaTENbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAIN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue TporpaMMbl MO (U3MKE HAmpaBiIeHO Ha (QOpPMUPOBAHHE
€CTEeCTBEHHO-HAYYHOM KapTHUHBI MHupa oOyvatouiuxcst 10—11 kiaccoB npu oOydyeHuu
ux (u3mke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IEATEILHOCTHOI'O IMOAXOAA.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBanusM GI'OC COO k miaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOyYCHHS, a TaKkKe
YUUTHIBAET HEOOXOJAMMOCTb pealu3aldyd MEXKIPEAMETHBIX CBA3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU NpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
e u3ydeHus: GU3MKU Ha YpOBHE CpeJHero ooiiero o0pa3oBaHus, TUIAHUPYEMbIE
PE3yNbTaThl OCBOCHUS Kypca (U3UKHU: TMYHOCTHBIE, METANPEIMETHbIC, PEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3uke BKIIOYAET:

e TUIAHHpPYEMbIE PE3YJbTAThl OCBOCHMS Kypca (pu3umku Ha 0a30BOM YpOBHE, B
TOM YHCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e coJepkaHue yueOHoro npeamera «Pu3nkay 1mo rojgaMm oO0y4eHus.

du3rka Kak HayKa o HamOoJiee OOUIUX 3aKOHAX MPHUPOIBI, BHICTYIAs B Ka4eCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HaHM 00
okpyxarorieM wMupe. IIKonbHBIH Kypc GU3UKH — CHUCTEMOOOPA3YIONIUN IS
€CTECTBEHHO-HAYYHBIX YYE€OHBIX TMPEAMETOB, TMOCKOJIbKY (HU3UUYECKHuEe 3aKOHBI
JeXKaT B OCHOBE IIPOIIECCOB M SIBJICHUN, HM3y4aeMbIX XUMHUEH, OMOJIOTHEH,
bu3mueckoii reorpadueri um  acTpoHoMuer. lcmoip3oBaHWME W aKTUBHOE
npuMeHeHne  (QU3MYECKUX  3HAHUW  OMpeNesseT Xapakrep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTUHN B chepe SHEPreTUKHU, TPAHCIIOPTa, OCBOECHUS KOCMOCa,
MOJIyYEHHs HOBBIX MaTEpHalOB C 3aJaHHBIMU CBOMCTBaAMU U Apyrux. M3ydyenue
(¢u3UKU BHOCUT OCHOBHOU BKJIaa B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI
Mupa oOydJarmuxcs, B (OPMHUPOBAHUE YMEHHH NPUMEHSITh HAYYHBI METOJ
MMO3HAHUS TIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHoBy kypca ¢u3uku 1uisi ypOBHS CpeIHETro 0o0Iero o0pa3oBaHus MOJIOKEH
pAI Uael, KOTOpbIe MOYKHO PAaCCMATPUBATh KaK MPUHIUIIBI €r0 MOCTPOESHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kype SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepuall U3 BCeX pasziesioB (U3UKH, BKIOYAET KaK
BOIIPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOU (PUBHKHU.



Hoes cenepanusayuu. B CcOOTBETCTBMM € HEH Marepuan Kypca (HU3UKH
o0beMHEH BOKpYr (usmueckux Teopuil. Benymum B Kypce sBIsercs
(opMHUpOBaHUE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanuss nOpeanojaraeT HUCIOIb30BaHUE
IYMaHUTApHOTO TOTEHLHANa (U3UUYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
($u3MKHU ¢ pa3BUTHUEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTHYECKUMU ITpodIeMamu.

Hoes npuknaonoii nanpasnennocmu. Kypc pusuku nmpeamnosnaraer 3HaKOMCTBO C
IMIUPOKUM KPYrOM TEXHHUUYECKUX M TEXHOJOTHYECKUX MPHIOKEHUN H3yUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes  skonoeuzayuu  peanuszyercs TIOCPEICTBOM  BBEACHHS  3JIEMEHTOB
coJiep KaHusl, MOCBAUIEHHBIX SKOJOTHYECKUM IIpobieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBbl C Pa3BUTHUEM TEXHHKUM MU TEXHOJIOTHH, a Takxke OOCyXKIeHHs TpoOsiem
PaIMOHAILHOTO MPUPOAOIIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMU Kypca (U3UKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBISOTCA (u3HUeckue Teopuu (PopMUpOBaHUE MPEACTABICHUA O
CTPYKTYpE MOCTpOeHUsi (HU3MYECKON TEOpHH, poiiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMUIIOB B COBPEMEHHBIX MPEJACTABICHUAX O IPUPOE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCcTeMHO-/1eSITeIbHOCTHBIN MOAX0/T B Kypce (PU3UKU peamu3yeTcs MPexie BCEro
3a CYET OpraHU3alMM HKCIEPUMEHTAIBHON JHesTerabHocTH oOydarommxcs. s
0a30BOro ypoBHsI Kypca (U3HKH — 3TO HCIOIB30BAHUE CUCTEMbI (POHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPAaTOPHBIX PabOT, KOTOPHIE B MPOTrpamMme
no (usuke OOBEAUHEHBI B OOIIMN CHHCOK YYCHHYECKHX NPAKTHYCCKUX PadoT.
Boigenenne B yKa3aHHOM TiepedHe JabOpaTOpHBIX paldOoT, MPOBOJUMBIX IS
KOHTPOJISI M OLIEHKH, OCYIIECTBISIETCS Y4aCTHMKaMU 0Opa3oBaTEIbHOTO Ipolecca
UCXO/sl U3 OCOOEHHOCTEH IJIaHUPOBAaHUS U OCHalleHus KabuHerta ¢usuxu. [lpu
3TOM OO0ECHeunBaeTCsl OBJaJCHHE OOYYaIOUUMHUCS YMEHHUSIMH IPOBOJUTH
KOCBEHHBIE M3MEpPEHUs, MCCIENIOBAaHUS 3aBUCUMOCTEM (M3NYECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHWE YIEISETCS PELICHUIO PACUYETHBIX M KAaYE€CTBEHHBIX 3aJad.
IIpu 3TOM 17151 pacU€THBIX 3a]1a4 MPUOPUTETOM SIBISAIOTCS 3aJa4d C SIBHO 3aJaHHOMU
¢usnyeckoil MOJENBbIO, TO3BOJSIONINE NPUMEHSATh H3Y4YEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO pas3lena Kypca, TaKk U HHTETpuUpys 3HAHUS U3
pasHbIX pa3fenoB. JlJIs KaueCTBEHHBIX 3a]1a4 MPUOPUTETOM SBIIAIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTeKaHHUs (U3MUECKUX SBJIECHUI U TPOLECCOB B OKpYKaIOIIEH
KU3HHU, TpeOyromnue BbhIOOpa (QU3MYECKOW MOJAENUd sl CUTyallud MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBun ¢ TpeboBanuamu OI'OC COO k MaTepHalbHO-TEXHHUYECKOMY
oOecreyeHuto y4eOHOro mpoiecca 0a3oBbI ypOBEHb Kypca (U3HKM Ha YpOBHE
cpeaHero oOmero 00pa3oBaHUsI JOJDKEH H3Y4aThCSd B YCIOBHUSX MPEAMETHOIO
kaOuHeTta (U3MKU WM B YCIOBUAX HWHTEIPUPOBAHHOIO KaOWMHETa MpPEeIMETOB
€CTEeCTBEHHO-HAYYHOro 1ukia. B xaOuHere QU3MKU AOHKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpYy/IOBaHUE ISl BBHIMIOJTHEHUS YKa3aHHBIX B MpOrpamme Io
($u3HMKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHoe 00opyaoBaHue GOpMUPYETCs] B COOTBETCTBUU C TIPUHITUIIOM
MUHUMAaJILHOW JOCTaTOYHOCTH W 0O0ECNevYrBaeT TMOCTAHOBKY TNEPEUYHCICHHBIX B
nporpamMMme 1o (U3MKe KIIOYEBBIX JIEMOHCTPALMMA ISl MCCIIEOBAHUS HM3Y4YaeMbIX
SABIICHUH ¥ TIPOIIECCOB, HMIHUPUYCCKUX H (PyHAAMEHTAIbHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMECHECHHUH.

JlaGopatopHoe oOopyAoBaHMe i YYEHHYECKUX MPaKTUYECKUX padboT
dopMupyercsi B BUJE TEMaTHYECKUX KOMIUIEKTOB M OOECIeuMBaeTCs B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOyvammuxcs. TemaTHueckue KOMIUIEKTHI
nabopaTopHOro 000pYNOBaHUS JODKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
UCTIOJIh30BAaHUH AHAJIOTOBBIX M IM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPHUTETHHBIX CHCTEM B BUIC U(PPOBBIX JT1a00paTOpHil.

OCHOBHBIMH LIETISIMU U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

e ¢opMHpOBaHHE UHTEpeca M CTPEMJIEHHsS OOydYalIIUXCi K HAydHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTHE WX  HHTEUIEKTYaJbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJCTAaBICHUN O HAYYHOM METOJIe MO3HaHUS U (opmMupoBaHue
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (¢dopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3y4eHHUsS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKY;

e (opMUpOBaHHWE YMEHUM OOBSICHATDH SBJICHUS C UCTOJIb30BaHUEM (DU3NUSCKUX
3HAaHUHN U HAyYHBIX JJOKa3aTeNbCTB;

e (QopmupoBaHHE MpEeACTABICHUI O pPOIM (U3MKU [UIsI PA3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHl.

JlocTikeHne 3TUX ILeneld oOecneurBaeTcs pelIeHHEeM CIEAYIOIUX 3a1ad B
npolecce U3yyeHus Kypca (GU3MKU Ha ypPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TPUOOpPETEHHE CUCTEMBI 3HAHUH 00 OOMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOPUSX, BKJTIOYast MEXaHUKY, MOJIEKYJISIPHYIO ¢buzuKy,
AIIEKTPOUHAMUKY, KBAHTOBYIO (DU3UKY U 3J€MEHTHI aCTPOYU3HKY;

e (opmupoBaHHEe YMEHHUI MPUMEHITh TEOPETUUECKUE 3HAHUS AJI1 OOBSICHEHHS
¢u3nyeckux SBICHUM B NPUPOJE M JUIS NPHUHITHA MPAKTHUECKUX PEHICHUH B
MMOBCEIHEBHOM KU3HU;



e OCBOGHHE CIOCOOOB PEIICHMS pa3IMYHBIX 3aJad C SBHO 3aJlaHHOMN
(¢u3nueckoll MOAENbI0, 3aJad, MOJPa3yMEBAIOLIMX CAMOCTOSTENBHOE CO3JaHUE
dbu3nUYecKor MojeH, aJIeKBAaTHOW YCIOBUAM 3a/1auu;

e TOHUMaHHE (UIUYECKUX OCHOB U TMPHUHIMUIOB JEHUCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

e OBJIAJICHUE METOJaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS M MPOBEICHUS
bU3UYEeCKUX  OKCIEPUMEHTOB, aHAJIM3a MW  HMHTEpHperanuu  uHGOpMAaIUU,
OTpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3/IaHHME YCJIOBHH nJii pa3BUTHUS YMEHHMH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wusydyenue ¢usuku (0a30BbId YpOBEHb) Ha YpPOBHE CpEIHEro oOIIero
oOpazoBanus otBoauTcsa 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HefeN0), B
11 knacce — 68 yacoB (2 yaca B HEJICITIO).

[Ipeqmaraemeiii B mporpaMme 1o (U3UKE TMepeueHb JabOpaTOpPHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JICJAaeT BBIOOD
POBEACHUSI JIa0OPaTOPHBIX pPAObOT M OMBITOB C Yy4E€TOM HMHAMBUIYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHHUE OBYUYEHUA

10 KVIACC

Pasznen 1. ®u3uka u MeToAbl HAYYHOI'0 TO3HAHUS

®dusuka — Hayka o npupone. Hayyneie METOABI O3HAHUS OKPYKAIOLIETO MUpA.
Ponp skcnepuMeHTa M TEOpPUM B MPOLECCE MO3HAHUS NMPUPOIBI. DKCIIEPUMEHT B
¢du3zuke.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HayuHble TUnoTesbl.
®duznyeckue 3aKOHbl U TEOpUHU. ['paHUIBl TPUMEHHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 mecto pusuku B GopMUpOBaHUM COBPEMEHHON HayYHOU KapTHUHBI MHpA,
B IIPAKTUYECKOMN AEATEIbHOCTH JIFOJACH.

Llemoncmpayuu

AnanoroBsie U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABMKeHHE. OTHOCUTEIBHOCTH MEXAHUUYECKOTO JIBHIKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

Ilepemenienre, CKOpOCTh (CpeaHsiE CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHE MaTepUaibHOM TOYKH, WX MPOCKIUM HAa OCU CHUCTEMBbI KOOPAMHAT.
Ciio)xeHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMpsSMOJUHEWHOe JBIKeHHe. [ paduxu
3aBUCUMOCTU  KOOpPAMHAT, CKOPOCTH, VYCKOPEHMS, MNYyTH W TepeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmHeitHoe nBuxeHue. [[BUKeHUE MaTepualibHOM TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOM [0 MOJYJI0 CKOPOCTBIO. YTIJIOBAsl CKOPOCThb, JMHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE NMIPUMEHEHHUE: CIIUIOMETD, IBUKECHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE TIEPEIAYU.

Jlemoncmpayuu

Mopgens cucTeMBl OTCYETA, WJUIIOCTPALUsS KHHEMATHYECKHX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpa3oBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne JnBMKeHUST Tena, OpPOIIEHHOrO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHUS.



Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii akcnepumenm, 1ab6opamopHsie pabomol

N3ydyeHne HEPaBHOMEPHOTO [BHXEHUS C LEJIbI OIPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOMIEHUS MEXAY MYTAMH, NOPOWJCHHBIMU TEIOM 3a
MOCTICIOBATENLHBIE PABHBIE NPOMEXKYTKM BpPEMEHH MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydyeHne nBUKEHUS LIapUKa B BA3KOU KUIAKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHumn otHocutenbHOCTH ['anuned. [lepBoiit 3akoH Herotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuii. Bropoit 3akon HeroToHa niid
MarepuaibHOM TOUKU. TpeTuii 3akoH HproTOHA [IJ1s1 MaTepuaibHbIX TOUYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus, kadeHus). Cwia tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIbXKEHUSI U cuiia TpeHus: nokosi. Koaddunuent tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUH TEJa B )KUJAKOCTU WM Ta3e.

[TocTynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaleHus. [limedo cumbl. Y cinoBus paBHOBECHS
TBEPIIOTO TENA.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHECHUE: TOMIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

Nzmepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHJI YINPYIOCTH, BO3HHMKAIOIIUX B NPYXKUHE H
pe3uHOBOM 00pa3iie, OT UX aepopMalnH.

HccnenoBanne yciioBui paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbec MaTepuanbHOM TOUKH (Te€a), CHCTEMbl MaTepHANIbHBIX TOYeK. IMITynbC
CWIbl U W3MEHEHHME HUMITyJIbCa Tela. 3aKOH COXpPAaHEHMs HUMITylbca. PeakTuBHOE
IBUKCHUE.

Pa6ora cuibl. MOIIHOCT CHJIBI.

Kunernueckass osHeprusi MarepuanbHOW Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU SHEPTUU.

[loTenuuanbHas >Heprusi. [loTeHuuanbHass 3Heprust ynpyro nedopMUpOBaHHON
npyxuHsbl. [loTeHIIManbHas SHEPrUs Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[loTeHnuanbHble 1 HEMOTEHUMANbHbIE CHIIbl. CBsi3b pabOThl HEMOTEHIUATbHBIX
CUJ C W3MEHEHHEM MEXaHWYECKOW DHEPTrMU CHCTEMBI TEJl. 3aKOH COXPaHEHUs
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KONED,
IPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexon noTeHIIMAIBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOJIOTHO HEYNpPYyroro yjaapa ¢ IOMOILIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHHMYECKON SHEpPruu Teina
Ha IIPUMEpE PACTAKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uka ¥ TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOM TEOPUM W HX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmxkenue. Juddysus. Xapakrep HABMKCHHS U
B3aUMO/JICMCTBUS YacTUI[ BemiecTBa. MoJenu CTPOCHUS Ta30B, >XUJIKOCTEH U
TBEPJIBIX TEI M OOBSICHEHUE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojieniel. Macca u
pa3mepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHOBecue. Temmnepatrypa m e€ usMmepenue. lllkama temmepatyp
Llenbcus.

Mogaens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETHYECKOM
TEOpPHHM HACATBHOTO Ta3za. AOCOmIOTHas TeMmIeparypa Kak Mepa CpeaHeit
KUHETUYECKOW PHEPruM TEIUIOBOrO ABMKEHUA 4actull rasa. Illkama temmepatyp
KenpBuna. ['a3oBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akoH
JanpToHa. M3ompomecchl B HACATIBHOM Ta3€ C IMOCTOSHHBIM KOJWYECTBOM



BeleCTBA. ['paduyeckoe MpeACTABICHUE HW30IPOLECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHu4eckue yCTpOiCTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BelllecTBa, (hoTorpaduu MoaeKys
OPraHUYECKUX COCTMHECHUN.

OnbiTel 0 TUDPYy3UN XKUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUTIOCTPUPYIOLIUE  ypPaBHEHUE  COCTOSHUS  MJCAJIbHOIO  rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Onpenenenue macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHUH
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

HccnenoBanne 3aBUCHUMOCTA MEXAY MNapaMeTpaMU COCTOSIHHUS Pa3peKeHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucTeMa. BHYTpeHHss »SHEpPrusi TEPMOIWHAMHYECKON
CUCTEMBI M crocoObl €€ u3MeHeHus. KonnuecTtBo TernoTel U pabora. BHyTpeHHss
SHEPIus OJTHOATOMHOTI'O UJEATBHOTO rasa. Bunsl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, M3JIy4YeHHUE. Y AelbHas TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoThI NpU TEILIONEpEaaye.

[TonssTue 00 ammabatHoM mpomecce. [lepBbIi  3aKOH  TEPMOJIMHAMHMKHU.
[IpumeneHnue mepBOro 3aKOHA TEPMOAMHAMHUKHM K wu3omporeccam. ['paduyeckas
UHTEpIpeTaIys paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs po1ieccoB B MPUPO/IE.

TemnoBbie MamuHbl. [IpuHIMIBL AeHCTBUS TEMIOBBIX MamivH. [IpeobpazoBanus
SHEPTrUM B TEIUIOBBIX MamuHaX. KoaddUIMeHT MoJae3HOro AEUCTBHS TEIIOBOU
mammuHbl. [{ukn KapHo u ero koadduimeHT mone3Horo AecTBus. DKOIOTHIECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckre  yCTpOMCTBA W NPAKTUYECKOE  MPUMEHEHHWE:  JBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPruu Tejla IpU COBEPUIEHUU PabOThI: BhUIET IPOOKHU
u3 OyTBUIKM TIOJ JEHCTBHMEM C)XATOTO BO3AyXa, HarpeBaHue 3(pupa B JATyHHOU
TpyOKe myTEM TpeHus (BUIEOIeMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIepaTypbl) Tejla NpH Terionepeaye.



OnpIT 0 aa11abaTHOMY PaCHIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOMHBI, ABUTATeNsi BHYTPEHHErO CrOPaHUs, PEaKTHUBHOTO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammuvie cocmosanun eeuecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHjeHcalus. Mcnapenue u kunenue. AOCONIOTHAs U
OTHOCHUTEINIbHAS BIIAJKHOCTh BO31yxa. HacelmeHHbI mnap. YaenpHas TEioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS.

Teépnoe Tteno. Kpucrainuueckue u aMmopdHbie Tesa. AHU30TPOINHS CBONCTB
kpuctamioB. JKunkue kpucrtamuibl. CoBpeMeHHble Marepuanbl. llnaBinenue wu
KpUCTaIIM3anus. Y iefapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA W NPAKTUYECKOE TNPHUMEHEHUE: TUTPOMETP U
IICUXPOMETpP, KaJOPUMETP, TEXHOJOTHM IOJYYEHHUS] COBPEMEHHBIX MATEpUATIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npy NoHM>KEHHOM JJaBIICHUU.

Crioco0bl U3MepeHNs BIaKHOCTH.

Habmronenune HarpeBanust U IJ1aBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HN3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. Inekmpocmamuka

DnekTpu3auus Tell. DIEKTpUYecKUil 3apsa. JIBa BHIA 3JIEKTPUUYECKUX 3apsioB.
[IpoBoAHMKM,  JOUAJIEKTPUKKM W MOJYOPOBOJAHUKUA.  3aKOH  COXPAHEHHS
AJEKTPUYECKOT0 3apsiaa.

B3aumopeiictBue 3apsaoB. 3akoH Kymona. ToueuHblil 3neKTpUUECKUN 3apsl.
Onektpuueckoe mojne. Hanpspk€HHOCTh  anekTpudeckoro  mnoss.  [IpuHnmn
CYyHEPIIO3ULMH DJICKTPUUYECKUX NoyeH. JIMHMKM HanpsiKEHHOCTH JJIEKTPUYECKOTO
TIOJISL.

PabGora cun amekTpoctatudeckoro mojs. Ilorennuan. Pa3sHOCTh MOTEHIIMATIOB.
[IpOBOJHMKM W AWAPNEKTPUKH B JJIEKTPOCTATHYECKOM Toje. Jludnmexkrpuyeckas
MMPOHULIAEMOCTb.

OnekTpoEMKOCTh. KoHIeHcaTop. DIEKTPOEMKOCTh IUIOCKOIO0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHJIEHCAaTOopa.



TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKass 3aluTa, 3a3eMJICHHUE AJIEKTPONpUOOpPOB,
KOHJICHCATOp, KOIMMPOBAJIbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TIOJIE€ 3aAPSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IJIOMIAAY IUIACTHH,
PacCTOSIHUA MEXKy HUMH U JUAJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUS  CYIIECTBOBAHMUSl  AJIEKTPUYECKOTO  TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akoH OMa 17151 ydacTKa LEIH.

DNEKTpUYECKOE  CONPOTHUBICHUE. YIEIbHOE  CONPOTHUBICHUE  BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

PaGora  smekTpuueckoro - Toka. 3akon  [xoyns—JIenna. MomHocCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH
Oma aj1s1 ToTHOM (3aMKHYTOM ) 2JIeKTpUUecKoi 1enu. KopoTkoe 3aMbIKaHUE.

DNEeKTpOHHASI MPOBOAUMOCTDH TBEPABIX METAJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTD.

DNEeKTpUYeCKU TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 51 IIPUMECHAs IIPOBOAUMOCTD
moJIynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNeKTpUYecKuid  TOK B pacTBoOpax W pacijlaBaX  BJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DneKkTpuueckuid TOK B razax. CaMoCTOATENbHBIM U HECAMOCTOSITEIbHBIN pa3ps/l.
Monnus. [1na3zma.

TexHnueckne yCcTpoMCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocrar, VWCTOYHHUKH TOKA, AIEKTPOHATPEBATEIIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BAKYYMHBIA JTUOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu



N3mepenue cuibl TOKa U HAIIPSKEHMUS.

3aBUCHMOCTh CONPOTHUBJIEHUS UWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IH MOTIEPEYHOTO CEYEHUs U MaTepHraa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe  wm3MepeHue  DIIEKTPOABHXKYIIEH cwibl. KopoTkoe  3aMblKaHUE
raJbBaHUYECKOrO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAJJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

N3ydeHne cMemaHHOrO COEINHEHUS PE3UCTOPOB.

N3mepenue siEKTpOABMIKYLIEH CHJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBisercs ¢
y4E€TOM COJZIEpKATEIbHBIX MEKIPEIMETHBIX CBSI3€Ml C KypcamMH MaTeMaTUKH,
OMOJOTHH, XUMHUH, TeoTpadui U TEXHOJIOTUH.

Meosicnpeomemnvle nouamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAY4YHOIO
MO3HAHUS: SIBJICHHE, HAay4yHBbIM ¢akr, rumore3a, (uU3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJIECIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuxka: pellieHne CUCTEMbl ypaBHEHWH, JMHeWHas GyHKUuMA, mapadoda,
runepbojyia, uX TpaduKd M CBOWCTBA, TPUTOHOMETpHUUYECKHE (QYHKIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCU KOOPANHAT, CI0KEHHE BEKTOPOB.

buonocusn: mMexanumdeckoe ABW)KCHHE B KUBOW mpupoae, auddysus, ocmoc,
TETJIOOOMEH KMBBIX OPraHU3MOB (BHBI TEIUIONEpEeaayuu, TEIJIOBOE PaBHOBECHE),
JNIEKTPUYECKUE SIBIICHUS B )KUBOM IIPUPOJIE.

Xumus: TUACKPETHOE CTPOCHME BEILECTBA, CTPOCHHE aTOMOB U MOJEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUAKOCTEN U Ta30B,
JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJIUTHUYECKAas  IHUCCOLMALNA,
raJbBaHUKa.

l'eoepagpua: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMET.

Texnonozus: mpeoOpa3oBaHUE ABIKEHUN C HCIIOJNB30BAHMEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, NOAIIMITHUKH, UCIIOJb30BAaHNE 3aKOHA COXPAHEHUS MMITYJIbCA B
TEeXHHUKE (pakeTa, BOOOMET W JIPyTUe), ABUIaTellb BHYTPEHHETO CrOpaHus, napoBas
TypOuHa, OBITOBOM XOJOJWIBHUK, KOHAMIMOHEP, TEXHOJIOTMH IOJIY4YEeHHS
COBPEMEHHBIX MAaTepuajoB, B TOM YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJOTHH,



NIEKTPOCTAaTUYECKas 3alIUTa, 3a3€MJICHHUE DIIEKTPONIPHUOOPOB, KCEPOKC, CTPYHHBIM
MPUHTEP, AJIEKTPOHArpeBaTEIbHbIE MPUOOPHI, JIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. In1eKmpomMazHUMHAA UHOYKUUA

IlocTosiHHBIE MarHuThl. B3aumoaencTBUE MNOCTOSHHBIX MarHuToB. MarHuTHOE
nosie. Bekrop MaruuTHOM MHAYyKIMU. [[puHIMI CyNepHoO3UIIMM MarHUTHBIX TOJIEH.
Jlunun wmarHuTHOM wuHAYKUMHM. KapThHa NWMHUNA MarHUTHOW MHAYKIUH TOJIA
ITOCTOSTHHBIX MarHUTOB.

MarauTtHoe nosie TpoOBOJHUKA ¢ TOKOM. KapThHa NTMHUN MHAYKIIMK MAarHUTHOTO
noJisl JUIMHHOTO TPSMOTO NPOBOJAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHUKA,
KaTyIIKX ¢ TOKOM. OnbIT Ipcrena. BzauMopeiicTere mpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moayiab U HampaBieHHUE. [[BHKEHUE 3apsiKEHHOW 4YacTUIIbI B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenna.

SIBneHne 3IEKTPOMArHUTHOM MHAYKIMU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIHU.
ONIEKTPOABIKYIIAST CUJIa MHAYKIWU. 3aKOH JJIEKTPOMAarHUTHOW WHIYKIUU
®dapanes.

BuxpeBoe nanekTpudeckoe 1oJie. OJNEKTPOABMKYIIAS CHUJa HWHIYKIUU B
ITPOBOJIHUKE, IBUKYIIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBJ€HHME  CaMOMHIAYKIUM.  OJEKTPOABMIKYILAS  CHJIA
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHUuTHOE TIOJIE.

TexHU4YeCcKrne yCTPOMCTBA U MPAKTHYECKOE MPUMEHEHHE: MOCTOSSHHBIC MArHHTHI,
BJICKTPOMATHUTBI,  AJIEKTPOABUTATENIb, YCKOPUTEIM SJIEMECHTApHBIX  YacCTHII,
WHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOT'O MyYKa MAarHUTHBIM TTOJIEM.

JIvHUY UHAYKIUK MAarHUTHOTO TOJIS.

B3aumopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTb DJIEKTPOJABWKYIIEH CHJIBI HMHIAYKIHM OT CKOPOCTH W3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. KoneOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaAzZHUMHblE KOJ1€OAHUA

Konebarenbhas CUCTEMA. CBoOonnble MEXaHUYECKUE Kosie0aHus.
'apmonnyeckue konebanus. Ilepuon, wactora, amrummtyaa u ¢asza KojaeOaHH.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUl MAasTHUK. YPaBHEHUE TapMOHHUYECKHUX
kosneOanuit. [IpeBpalniieHue SHepruy MPU TAPMOHUIECKUX KOJIeOaHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIE dSJIEKTPOMAarHWTHBIE KOJICOAaHUS B
UeaTbHOM KOJeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY MEXaHUUYECKUMU H
ANEKTPOMAarHuTHeIMU ~ Kojiebanusimu. @Dopmyna TomcoHa. 3akOoH COXpaHEHHS
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarolux KojieOaHUsAX. BBIHYyXICHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHyX/I€HHbBIE JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

Ilepemennbii  TOK. CHHyCOMAQIBHBIA  MEPEMEHHBIM  TOK.  MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYAHOE W JEWCTBYIOLIEE 3HAYEHUE CHUJIbI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIpousBonucTBO, Tmepemaya W IMOTPEOJICHUE DIICKTPUYECCKOMN
SHEPIuM. DKOJOTHMYECKHWE PUCKU IPU IPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TexHu4yeckne yCTpOMCTBA U MPAKTUUYECKOE IMTPUMEHECHUE: SJICKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU 3JIEKTPONIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENbHOW CHUCTEMBI (NIPYXWUHHBIM WU
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHui.

NccnenoBanue CBONCTB BBIHYKJICHHBIX KOJICOAHU.

Ha6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HAIPSDKEHHUS OT BPEMEHHU) JUIs
ANEKTPOMArHUTHBIX KOJIeOaHU.

Pezonanc mpum  mociienoBaTENbHOM — COCIMHEHHHM  PE3UCTOPA,  KATYIIKH
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Mojenb JIMHUU 3IEKTPOINIEpeaaUH.



Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

UccnenoBanue 3aBUCUMOCTH MEpHOJa MajblX KOJEOaHWUW Tpy3a HAa HHUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccenenoBanne NEpEMEHHOrO0 TOKAa B LIEMM W3 IOCIEAOBATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60TIHbL

MexaHnueckue BOJIHBI, YycioBus pacnpoctpaHenus. Ilepumon. CxopocTh
pacnpoCTpaHeHus W JUIMHA BOJIHBL. llomepeuHble W MPOJOJBHBIE  BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJOBUSI H3JIYyUYEHUS JJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuenrtanus BektopoB E, B, V B anexTpomaruutHoi BojHe. CBOMCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEJIOMIICHHE, MOJspu3amus, Audpakius,
unTepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[[lxkana »7EKTPOMArHUTHBIX BOJH. [IpruMeHEeHWE HIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TeJIEBUACHUS. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOHCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas [MArHOCTUKA B TEXHUKE W MEIMIIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1upakiiuy MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmroenne cBsIi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTY0M U 4aCTOTON
KOJIeOaHMIA.

HccnenoBanne CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, NPEIOMIICHHUE,
noJyispu3anus, nudpakxius, nHTepdepeHns.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [lpsmonuHeHOE pacnpoCTpaHEHHWE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueyHbIl HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHUsi cBeTa. l[locTpoenue wuzoOpaxkeHUl B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIM MOKa3aTesb
npenomienus. IlomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yrojl IMOJHOTO
BHYTPEHHETO OTPAKEHHUS.



Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

Coluparoiue 1 pacceuBaronive JuH3bl. ToHkas nuH3a. okycHoe paccTosiHue U
ONTHUYECKasl CWJIa TOHKOM JuH3bL. [locTpoeHue n300pakeHHil B coOuparoumx u
paccenBaronX JUH3aX. POopMyJia TOHKOH JIMH3BL. Y BEJIUYEHHUE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

Bonnosast ontuka. Mnatepdepennust ceera. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HaOJII0/ICHUs] MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus ceta. udpakimonHas pemérka. YcCiaoBUe HaOIIOJIECHUS TJIABHBIX
MaKCUMyMOB TMpU TMaJCHUM MOHOXPOMATHYECKOIO0 CBETa Ha JIU(PPAKIIUOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
onTHKa, Tu(paKmoHHas peméTka, moJIpousl.

Llemoncmpayuu

[IpsamonuHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE W  MPETOMJIICHHE CBETA.
Onrtruueckue mpudOopHI.

[TonHOEe BHyTpeHHEE OTpakeHue. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300pakKeHU B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEIECKOIA.

Ha6monenne naTepdepeHinm crera.

HaGmonenune nudgpakuuu cBera.

HaGmonenne nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne nmoisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeNMAJBHON TEOPUU OTHOCUTEJIbHOCTH

['pannupl NpUMEHMMOCTH KJIacCHYEeCKOW MexaHuku. [locTymartel cnenumanbHOM
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETa B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DHHINITEITHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJJIEHUE BpPEMEHU U COKpalleHUe
JUTUHBI.

DHEPrusi 1 UMNYJIbC PENSATUBUCTCKON YaCTULBI.



CBs3p Macchl C JHEPrued W HMIYJbCOM PEJIATUBUCTCKOM YACTHUIBL. DHEPTHS
ITOKOS.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBg3u sHEPrun QPoTOHA C €r0 YaCTOTOM. DHEprus u
UMITyJIbC (POTOHA.

OtkpeiTue U uccienosanue goroddpdexra. Onbitel A. I'. CroneroBa. 3akoHBI
dotoadpdexra. YpaBHenue DitnmrteriHa mist dorodddexra. «KpacHas rpanuia
doTorddexra.

JlaBnenue cBera. Onbitel I1. H. JIeOenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHuueckue yCTpONWCTBA U TMPAKTHUUECKOE TMPUMEHEHHE: (DOTODIEMEHT,
doTonaTuuk, comHeyHas 6arapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(pdekT Ha yCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHelIHEro (hoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiThl Pesepdopna mo paccessHUIO o -4acTHII.
[lmanerapnas Moxens aroma. Iloctymatel bopa. M3nydenue u morjiomieHue
(GOTOHOB TIpH mMepexojie aroMa C OJIHOTO YpPOBHSI SHEPruM Ha Jpyroil. Bumbl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BosnnoBbie cBoicTBa 4actuil. BosHbl e bpouma. KopnyckynsipHO-BOJTHOBOU
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHu4YecKrne yCTpOKWCTBa U MPAKTUYECKOE MPUMEHECHHUE: CIIEKTPAIbHBIN aHAIU3
(CIeKTpOoCKOIT), Ja3ep, KBAHTOBbINA KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHYaThIX CIICKTPOB M3JTyYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HabGmronenne nuHedyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI, JOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHust sigpa. OTKpbITHE
panuoaktuBHOCTU. OnbIThl Pe3epdopaa o onpenesieHuo coctaBa paguoakTUBHOTO



W3JTy4YCHMUS. CaoiictBa  anbda-, OoeTa-,  raMMa-U3JIy4YeHUS. Bnusiaue
PaIMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHa W HeWTpoHa. HyxnonHas wmoxens snapa ['eiizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe unciio aapa. M3oromsl.

Anbda-pacnan. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydeHue.
3aKOH PaAMOAKTUBHOIO pacnajia.

DOHeprust CBsi3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sA1€p.

Snepusiii peakrop. Tepmosinepusiit cuHTe3. [IpodaeMbl U NEPCTIEKTUBBI SAESPHON
SHEPIreTUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EquHCcTBO hrsmyeckoil KapTUHBI MUpa.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: J03UMETp, Kamepa
Bunbcona, siiepHbliii peakTop, aToMHast 0omoa.

Llemoncmpayuu

CUY€TynK MOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (IT0 TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. [IpukinagHOe M MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3gnoro neba. Co3Besnus, sipkue 3BE3IbI, IUIAHETHl, HX BHUIUMOE
JBUKEHHE.

CosiHeuHasi cucTeMa.

Comnnne. ConHeyHas akTUBHOCTh. McTouHuk sHepruu CoJiHIa U 3BE31A. 3BE3MBI,
UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CHEKTpaldbHbIN KJIACC — CBETUMOCTbY.
3BE3MbI [IABHOM IMOCJIEA0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY IS
3BE3]1 TJIABHOW TOCJIEIOBATENIbHOCTH. BHyTpeHHee cTpoenue 3B&31. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoJitoruu CoJiHIa U 3BE3N. DTamlbl )KU3HU
3BE3.

Mineunsiii Ilyte — nHama ['anmaktuka. Ilomokenwme u nBwkenwe CosHIIA B
lNanaktuke. Tunsl ranaktuk. Paguoranmaktvku m kBazapsl. YEpHBIE IBIPHI B sApax
rajgaKkTHUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ia. PazOeranwe rajakTHK.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktrypa Beenennoil. Metaranaktuka.

Hepeménupie npoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus



HaGmionenust HEBOOPYKEHHBIM TIJ1a30M € HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH I ONpeleeHUs] MOJ0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31us CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponb Gpu3uKu ¥ aCTpPOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH, COLIUAIbHON
U 3TUYECKOM cepax NesTeIbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW HAy4yHOM KapTHMHE MHpA, poJib (U3UYECKOM TEOopuu B
(opMHUpOBaHUU MIPEACTABICHUA O (PU3NUECKON KapTUHE MHUpa, MECTO (PU3NYECKON
KapTUHBl MHpa B  OOIIEM psAjly COBPEMEHHBIX  €CTECTBEHHO-HAYUHbBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHsS B 11 kiacce ocyiecTBisercs ¢
y4E€TOM COJZIEpKATEIbHBIX MEKIPEIMETHBIX CBSI3€Ml C KypcamMH MaTeMaTUKH,
OMOJOTHH, XUMUH, TeoTrpadyy U TEXHOJIOTUH.

Meosicnpeomemnvle nouamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHHE, HAy4YHBIM (akT, rumoresa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pelieHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETpUUYECKHE (YHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBl M UX IPOEKIUHU HAa OCU KOOPIAHUHAT, CJIOKEHHUE BEKTOPOB, IIPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIMH, TpPU3HAKU TOJ00US TPEYrOJbHUKOB, OIpEeIeHHEe
TUTOIIAIM TUTOCKUX (GUTYpP U 00BEMA TEll.

buonocus: »>nekTpuyeckue SABICHHUS B OKMBOW TPUPOJE, KoyieOaTeabHbIC
JIIBUKCHUS B KHUBOMW TPUPOJIC, ONTUUYECKUE SIBIICHUS B XKUBOW MPUPOJE, NCUCTBHE
paauauy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX TEJl,
MEXaHU3Mbl 00pa30BaHUsl KPUCTALNIMYECKON PEeIIETKH, CIIEKTPAJIbHBINA aHAIN3.

l'eoepaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIEKW MArHUTHBIX Py, GOTOCHEMKA
36MHOU MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocusa: JHUHUM  DJIEKTpPONIEpeNad, TEHEpATOp IMEPEMEHHOr0  TOKa,
AJIEKTPOJBUIaTeNb, WHAYKUWOHHAS II€4b, paaap, PaJlUuONPUEMHHUK, TEIECBU30D,
anTteHHa, tenedoH, CBY-meub, NMPOCKIMOHHBIA aIlmapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mnpenmera «®dusmka» Ha YpPOBHE CpPEIHEro OOIIETo
oOpazoBanus (6a30BbIM YPOBEHB) JOJKHO OOECIEUUTh TOCTUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUs yueOHoro mpeamera «Duszukay TOTKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaan3allid OCHOBHBIX HaIpPaBJICHUN
BOCIUTATEIbHOU IEATEIHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMU OOYUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAAUIIMOHHBIX  OOIIEUETIOBEYECKUX  T'yMAaHUCTUYECKUX |
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO [I€SITEIBHOCTh B HMHTEpECAX TPakIaHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHu3allly;

YMEHUE B3aMMOJCHCTBOBATh C COLMAIBbHBIMA WUHCTHUTYTaMH B COOTBETCTBUHU C
uX (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2)IaTPUOTHYECKOr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

LHEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAallMI0 W TPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3¢TeTHYE€CKOro0 BOCIIMTAHMS

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAS 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (GU3NYECKON HAYKE;

5)Tpya0oBOro BOCIUTAHMS:



MHTEpPEC K pa3IinyHbIM chepaM npoPecCuOHAIbHON NeATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (DU3MKONM M TEXHHMKOW, YMEHHE COBEpILIaTh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSH>KEHUU BCEH JKU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYpbl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JCUCTBUM B OKPYXAKOILIEH CpPelle Ha OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa AESITeIbHOCTH SKOJOTMUECKOW HANPaBICHHOCTH HAa OCHOBE
UMEIOIINXCSI 3HAHUM 10 PU3HKE;

7)IIeHHOCTH HAYYHOI' 0 TMO3HAHUS:

c(OpMHUPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHME IIEHHOCTHM Hay4YHOW JesTeIbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JaeicTBUA:

CaMOCTOSITEIbHO dbopmMyIHpoBaTh u aKTyaJIM3UPOBaTh npoOJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

OnpeAeisaTh 1LEeNU JACATECIbHOCTH, 3ajJaBaThb MapaMeTpbl W KPUTEPUU HUX
JIOCTHKCHHS,

BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paccMaTPUBAEMBIX (PHU3UUYCCKUX
SIBJICHUSAX;

pa3pabarbiBaTh IUTAH PEIICHUS NPOOJEMBI ¢ Yy4ETOM aHaIW3a HMEIOIIHUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATECIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJAMHUPOBATH U BBIMOJHITE pabOTY B YCIOBHUSX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBbIe ucciienoBaTe/IbCKHe AeCTBUS.

BJIAJICTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMH TOHATUAMUA W METOAAMH
bu3nUecKol HAyKH;



BJIaJIETh HABBIKAMHU Y4eOHO-HMCCIIEIOBATENIBCKON M TPOSKTHOW NEATEIHHOCTH B
o0nacTy (pU3MKHU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOHMCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJeTh BHUIAMHU JCATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh TPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyalW3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOMyUYEHHBIC B XOJI€ PEIICHUS 3a]]a4l Pe3yIbTaThl, KpUTHUECKU
OLIEHWBATh UX JJOCTOBEPHOCThH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWS 10 (U3UKE B NPAKTHUYECKYIO  O00JACTh
KHU3HEICITCTLHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeii;

BBIJIBUTaTh HOBBIE UJIEH, peJiaraTb OPUrMHAIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM IOJIy4€HUs HH(POpMaluu (U3NYECKOTO COACpKAHUS U3
HUCTOYHMKOB pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHAaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJIb30BaTh CPEACTBA HHPOPMALIMOHHBIX M1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
B PEIICHWU KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHMU3AllMOHHBIX 3aJa4 C
cobmoieHueM TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHCHHI,
pecypcocOepexeHrs, MPaBOBBIX W AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJIEPKaHUA B PA3NUYHBIX opMaTax ¢ yu€Tom
Ha3Ha4YeHHs MHGOPMALMU U LEJIEBOW ayUTOPUH, BBIOMpasi ONTUMAIBHYIO (HOopMy
NPEJCTaBICHUS U BU3YAIU3AIHUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHS:

OCYIIECTBIISITH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JIESITEIIEHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYalluid U CMSTYaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUSA C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;



IIOHMUMaTh M HCIOJb30BATh IPEUMYIIECCTBA KOMAHIHOW W WHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKY M METOAbl COBMECTHBIX JEHCTBUH C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH,  OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOETO BKJIA/a M Ka)JOr0 YYaCTHHKA KOMaH[bl B OOLIUIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBbIE IIPOEKThbI, OLIEHUWBATh UJAEH C IIO3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh  IO3UTHUBHOE CTPAaTErMYeCKOe IMOBEICHUE B  Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TelCTBHS

Camoopranusanus:

CaMOCTOSATEJILHO OCYILECTBIISATh IMO3HABATENIbHYIO EATEIbHOCTh B 00JacTU
GU3MKH W acCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJISATh IUIAH PEIICHUSI pACUETHBIX M KAUECTBEHHBIX 3a]1a4,
IUTAH BBITIOJIHEHUS TMPAKTUYECKOW pPabOThl ¢ Y4YETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTECHHI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh  OCO3HAHHBIM  BBIOOP, apryMeHTHpOBaTh e€ro, OpaTh Ha ceObs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTH ()OPMHUPOBAHUIO U TPOSBICHUIO APYIAUIIMU B 00acTu (HU3HUKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

NaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/ICTh HaBBIKAMH TTO3HABATEIHHON pe(IeKCHUN KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCTIONIb30BaTh MPUEMBI PEeIICKCUU ISl OIICHKH CUTYaIlWH, BHIOOpAa BEPHOTO
peleHus;

yMETh OLEHHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh pEUIEHUS MO0 HX
CHUKEHUIO;



MpUHUMATh MOTHBBI M apryMEHTHl JIPYyTrUX TP aHAJINW3Ee Pe3yIbTaTOB
TeSTENHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

MpUHUMATh MOTHUBBI M apryMEHThl JPYTMX TIPU aHalU3€ pPe3yJIbTaToOB
NESATEITHPHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce q0oCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOSHHUS MPOTPAMMBI IO
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHMs Y 0OydYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH UHTCIIJIEKT, TIPEIIOJIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIJIIOYAIONIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHATILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYJIUPOBAaHMS, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHALHBIM U3MEHCHHSIM M TIPOSIBIISATH THOKOCTbD, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHWBAIlMH, BKJIFOYAIONICH CTpeMJICHHE K JOCTIKCHUIO IICNIA U
yCIieXy, ONTUMHU3M, WHUIIMATHBHOCTh, YMCHHE JCHCTBOBATh HMCXOJSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBLHOE COCTOSHUE
IPYTHX, YYUTBIBATH €ro NpPH OCYIIECTBIEHUU OOIIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKIIOYAIONINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 10 kiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpax poyib U MecTo (u3uku B (HOpMUPOBaHUU
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU 1€ TEIIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3MUECKHX MOJCIICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
ANEKTPUUECKUH 3apsijl MPU peleHn: (PU3NIecKuX 3aj1ay;

pacro3HaBaTh (U3WyYecKue sIBIEHUS (IIPOUECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U
JJEKTPOJUHAMUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSMOJHUHENHOE
JBUKEHHE, CBOOOJHOE TAJCHUE Tel, JBUKEHHE [0 OKPYKHOCTH, WHEpLUS,



B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHACHCAIMS, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIQYKHOCTb BO3/1yXa, MOBBIIICHUE JIaBJIICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoIleccax,
AJIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUUYECKOE JIBHKEHHUE, HCIONb3ysd (u3nueckue BeTUYUHBI:
KOOpAWHATa, MNyTh, MEPEMEIIECHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CHIa,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NPU ONHCAaHWU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBIC HCMOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (DU3NYECKYIO BEJIUYUHY C JPYTUMH
BEJIMYMHAMY,

OTMHUCHIBATh H3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBJICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHUYECKOTO JABMIKCHHS MOJICKYJI, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEpTHs, paboTa rasa,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENs, TMPU ONMUCAHUM
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIUYHMH, UX
00O3HAaYeHUsI W EAWHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLINE JaHHYIO
(GU3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

ONMCHIBATh M3YYEHHBIE AJIEKTPUUYECKUE CBOICTBA BELIECTBA U BJIEKTPUYECKHUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKUe BEIUYMHBI: AJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICH HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIMYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TPOIECChl W SIBICHHS, HCHONB3Ys (usudyeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS HUMIIYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHJI, HPHUHIMI PABHOINPABHUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AIEKTPUUYECKOro 3apsifa, 3akoH KyloHa, Hpu 3TOM pas3inyarh CJIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC MPUHITUIIBI ACHCTBUS MAIIWH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3anuyaTh YCIOBUS UX 0€30MaCHOIO MCIOIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJTHATE OKCIIEPUMEHTHI TI0 HCCJICIOBAHHMIO (PU3WYECKUX SBICHUN W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYJIOBaHUS, MPOBOAUTH OMNBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBCHHBIC M3MEPCHHUS (PU3MUYECKHX BEIMYWH, TIPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3MUECKUMHM  BEIUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPCHHH, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYMH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOmoaTh MpaBuia 0e30MacHOro TpyJa NMpPHU NPOBEIECHUU HCCIEIOBaHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemath pacuéTHbIEe 3a/1ayu C SBHO 3aJaHHON (U3UUECKONW MOJIENBIO, UCTIONb3YS
¢du3nueckre 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aJa4H BHIOMPATH
¢uznueckyro MoJenb, BBIACHATh (U3UYECKUE BEIUYUHBI U (DOpMyIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

peniaTh KaueCTBEHHBIC 3a/aud: BBICTPAWBATh JIOTMUECKH HETMPOTHBOPEUMBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

UCIIOJIb30BaTh MPH PEIICHUH YYEOHBIX 3aJ1ad COBPEMEHHBbIE MH(MOPMAIIMOHHBIS
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHPETANUUA U TPEICTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

PUBOJUTH MPUMEPHI BKJIaa POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIET0 MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKNUE 3HAHUA 10 (U3HMKE B MOBCEAHEBHOW KWU3HU IS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpee;



pabotaTh B Tpynmne ¢ BHIIOJHEHUEM pa3MYHBIX COLUMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE paCCMAaTPUBAEMON TPOOIEMBI.

K xoniy oOydenus B 11 kiiacce nmpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B MPAKTUYECKON AESTENbHOCTH JIOZAEH, IeJIOCTHOCTh U €IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTBHIBATh I'PAHULIBI TPUMEHEHUS U3YUEHHBIX (U3UUECKUX MOJENICH: TOUSUHbIN
ANEKTPUUECKHUI 3apsij], Jyd CBETa, TOUEYHBIM HCTOYHHUK CBETa, siA€pHAs MOJEIb
aToMa, HyKJIOHHAsl MOJIeJIb @aTOMHOTO fJIpa PU pelIeHUH (PU3NYECKHUX 3a]1ay;

pacno3HaBaTh (U3MUECKUE SIBICHHS (IIPOLIECChl) U OOBIACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKasl MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JIEWCTBHS TOKAa, B3aUMOJCHCTBUE
MarHuTOB, OJEKTPOMATHUTHAs MHAYKIMS, JACHCTBME MAarHUTHOrO TIONS HAa
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, JJIEKTPOMArHUTHbIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuMs W TONSApU3alLUSg  CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBlieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas

PaIHOAKTUBHOCTb;
ONHUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  pa3IUYHBIX  Cpel) H

AIEKTPOMArHUTHBIC SIBICHUS (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAsl cuiia, padoTa TOKa,
WHAYKUWS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUUYECKOIO M MArHUTHOIO IIOJIEH, MEPHOJ MU YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHType, 3apsiji W CHJa TOKa B TIPOIECCE
TapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHu#, (GOKYCHOE pacCTOsSHUE U
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OIMHUCAHUM MPABUIBHO TPAKTOBATh (HU3UYECKUIT
CMBICIT HCIIOJNB3YEMBIX BEIUYMH, HMX OO0O3HA4YCHHWs] W CIAMHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIHMYMHY C JIPYTUMU
BEJIMYMHAMM;

ONUCHIBATH HM3YYEHHBIE KBAaHTOBBIE SABJICHHS M IPOLECCHI, HCIOIb3Ys
du3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, IEPUO/] MOJypacnaaa, SHEPrusl CBA3U



aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIb3YEMbIX BEJIWYUH, UX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKOU BEJIMUHNHBI,

aHANIM3UPOBATh (PU3UUYECKHE MPOLECChl M SIBICHHS, HCHONB3Yys (pu3myeckue
3aKOHBl W MPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCIEJOBATEIbHOIO U MAPaIETbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHYKIMH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHMS HMMIYJbCa, 3aKOH COXpPAaHEHMS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHHE U YCJIOBHS (TpaHMIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAMpPaBICHNUE BEKTOPA MHIAYKIIMM MAarHUTHOTO TOJISI IPOBOJIHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH M ONMHUCHIBATh U300pa’KEeHUE, CO3aBAEMOE TNIOCKUM 3€pKaJiOM, TOHKOU
JIMH30M;

BBIMIOJHATh OKCIEPUMEHTHl IO UCCJIENOBAHUIO (PU3WYECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIORKEHHOTO OOOpYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpoOBaTh BHIBOABL

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUS (PU3MUECKHX BEJIMYUH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUYECKUX BEJIMYUH C WCIIOJIB30BAHUEM MPSIMBIX
M3MEPEHUI: TPU ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JienaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BAHUS;

coOmoaTh mpaBuja 0€30MacHOTO TpyJa MpPU MPOBEICHUU HCCIEIOBAHHUI B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON U MPOCKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U 1a0OpPaTOpHOTO
000pyT0BaHMS;

pemaTh pacu€THbIE 3aJla4 C ABHO 3aJaHHON (PU3MUECKON MOJEbIO, UCIIONb3YS
¢du3nueckre 3aKOHBI ¥ MPUHIIMIIBI, HA OCHOBE aHAIHM3a YCJIOBHS 3aJa4d BHIOMPATH
duznyueckyro  MoOHeNb, BBIACHATH (DHU3WYECKHE BEIMYUHBI W (OPMYIIHI,
HEOOXOUMBbIE NJid €€ PEIICHHs, MPOBOAUTh PAacu€Thl M OLECHHUBATH PEATBHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pellaTh KavyeCTBEHHBIC 3aJa4M: BBICTPAUBATH JIOTUYECKH HEIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha HW3YYEHHBIC 3aKOHBI, 3aKOHOMEpPHOCTH U
dbu3nvecKue sIBICHUs;

MCITI0JIB30BaTh MPHU PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(OPMALMOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOH U3 pa3InYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(OPMALHIO;

OOBSACHATH MPUHIUIBI JEHCTBUS MAIINH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBHs UX 0€30MaCHOTO UCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HMU;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUA N0 (U3HMKE B MOBCEAHEBHON XKU3HU IS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpUOOpaMu M TEXHUYECKUMH
yCTPOMCTBAaMU, JJIsl COXpaHEHUs 370POBbs M COOJIOEHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B Tpymme ¢ BHIIOJHEHUEM pPa3IMYHBIX COLUAIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHPENEsITh OOS3aHHOCTH H
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYyalUAX, aJ€KBATHO OLCHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1.OU3UKA U METOAbI HAYYHOTI'O NTIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPAHSHI B MEXALIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznen 4.9JIEKTPOAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3znea 1.9JIEKTPOJIUHAMHUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK
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4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznea 6.0BOBLIAIOLIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

®uzuka. 10 xnacc. Merognueckoe nocodue 9107 aBropsi: [lerpoBa Mapus
ApcenbeBHa, KanauaaT nejarornueckux HaykK, TpEXKpaTHbIN JaypeaT [’ panTta
MOCKBBI, YUUTEIb BHICIIEH KBATU(DUKAIIMOHHON KaTeropuu, sxkcnepT EI'D,
aBTop YMK "®uzuka", arop 6osee 40 MmeToaruecKux paboT ISl yUUTENIeH,
npeJicenaTeNb METOJUIECKOr0 OObEAMHEHUS CTICIMAIbHBIX AUCHUIUIMH Jlunes
Nel1502 mpu MOU, Kyapsisues Bacunuii Bnanumuposuy, [Joktop dpusuko-
MaTeMaTH4eCcKuX Hayk, coaBTop YMK "®usuka", crapmmii Benymui
penaktop kopnoparuu "Poccuiickuii yaeOHUK"

Hcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-
posobie-petrova/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NUHTEPHET

https://uchi.ru

https://infourok.ru/



