YITPABJIEHUE OBEPA30BAHUSA
AnvuHuctpanmu CoauKaMCKOro TopoJCcKoro okpyra

MyHuIMnajJbHOEe aBTOHOMHOEe 00111e00pa3oBaTe/ibHOEe yUpexKIeHue
«Cpennsis o01meodpasoBaresibHass mKoaa Nel2)
(MAOY «COMLI Nel2y)

AHHOTauMA K padoyeil nporpamme
yueOHoro npeamera «@usuka» (0a30Bblil YpOBEHb)

PabGouas mporpamma yudeOHoro mnpeamera «®duszuka» 00s3aTEIBLHON MpEeAMETHON
obnactn «EcTtecTBeHHO-Hay4YHbIE MPEIMEThI» pa3padoTaHa B COOTBETCTBHM C MYHKTOM
18.2.2 0OHOBIIEHHOTO (eAepaTbHOTO TOCYJAPCTBEHHOr0 00pa30BaTENIbHOIO CTaHApTa
cpeanero obmiero obpazoanus (nanee - PI'OC COO)1, benepanbHOil 00pa3oBaTEIBLHOM
nporpaMmbl cpeaHero oduiero oopazoanus (ganee - ®OII COO) u peanuzyercs 2 roja ¢
10 mo 11 xnaccel. ITOT yyeOHBINM NpeaMeT 0003Ha4YeH B 00s13aTeIbHON YacTH yueOHOro
wiana. Jlannas paOouast mporpamma SIBISIETCS YacThIO COJEPIKATEIBHOTO pasjena
OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMbl cpefHero obuiero odpazosanus (nanee - OOII
COO).

PabGouas mporpamma paszpaborana yuureneM (puU3MKH B COOTBETCTBHM C m. 18.2.2
OI'OC COO um mosokeHueM o pabodyux MporpaMmax, M OMNPEAENISeT OpraHU3aIUIo
oOpazoBaTenbHON AesTenbHOCTH yunuTesneM B MAOY COIIl Nel2 mo omnpeneneHHOMY
y4eOHOMY TMpPEAMETY € yueToM pabodeil mporpaMMbl BOCITUTAHUSI.

PaGouass mporpamma ydeOGHOro mpeamera sBisercs uacteio OOII  COO,
ONPEIEIISIOIICH

- IUTAaHUpYEMBbIE pe3ylbTaThl OCBOCHHS Y4eOHOro mpeamera (JIMYHOCTHBIE,
METanpeIMETHBIE U MPEMETHBIC);

- cofiepKaHue yueOHOTo MpeIMeTa;

- TEMaTUYeCKOE IUIAaHMPOBAaHWE, B TOM YHUCIE C Y4eTOM paboueil IporpamMmbl
BOCIUTAHUS C YKa3aHWEM KOJMYECTBA YaCOB, OTBOJIMMBIX Ha OCBOCHUE KAXKON TEMBI.

PaGouas nporpamma o6Cyk1eHa U MPUHATA PEIICHUEM I1€1arOTMYECKOro COBETA

Hata 30.08 2023r.

! Mpuxas MunoGprayku Poccnn ot 17.05.2012 N 413 "O6 yrepikaeHun deaepaibHOro rocyqapcTBEHHOTO
00pa3oBaTeNLHOrO CTaHIapTa cpeanero odmero odpazosanus” (3apeructpupoBano B Muntocte Poccnu 07.06.2012 N 24480)
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IHosscHuTeabHAA 3aIIMCKA

PabGouass mporpamma mo (u3uMke Ha ypOBEHb CpPEIHEro 00IIero oOpa3oBaHUs AJIs
oOyuaromuxcsa 10-11-x xknaccoB MAOY «COI Ne 12» pa3paboTaHa B COOTBETCTBUH C
TpeOOBaHUSMU:

« ®epepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Denepanuny;

o ipukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yTBepkaeHuu QeaepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa CpeIHEero oOliiero oopa3zoBaHus» (C
U3MEHEHHUSIMU, BHECEHHBIMH NpuKa3zoM Munmnpocsemenus ot 12.08.2022 Ne 732);

o pukaza MunnpocBemenuss ot 18.05.2023 Ne 371 «OO0 yTBepkAeHUU
denepanbHOil 00pa3z0BaTENBHON MPOTrPaMMBbI CPETHETO 00ILIET0 0Opa30BaHUNY;

o ipukaza Munnpocseuienusi ot 22.03.2021 Ne 115 «O6 yrtBepxaenuu Ilopsaka
OpraHu3allid W OCYHIECTBIEHUS 00pa30BaTENbHON JAESITENIbHOCTH TI0 OCHOBHBIM
o0mreo0pazoBaTebHBIM IpOorpaMMaM — 00pa30BaTeNIbHBIM MPOrpaMmaM HayajgbHOTO
00111ero, OCHOBHOT'O O0IIIETO U CPeHEr0 00IIero 00pa3oBaHUs;

o KOHIIETIIIMHU MpenoiaBanus yueoHoro npeamera «Duzmnkay;

o CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOJIOTHYECKHE TPEOOBAHUS K OpraHU3aAIUsIM
BOCIUTAHUS U 00YUYEHUSsI, OT/AbIXA U O3JJ0OPOBJICHUS JETEl U MOJIOJEKI, YTBEPKICHHBIX
MOCTAHOBJIEHHWEM TJIABHOT'O caHUTapHOTO Bpada oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «l'urneHnueckue HOPMAaTUBBI M TpeOOBaHHSI K
obecrieueHuto Oe3omacHOCTH W (WiK) OE3BPETHOCTH ISl YelloBeKa (DaKTOPOB CPEbl
OoOUTaHUs», YTBEPKICHHBIX TOCTAHOBICHHEM TJIABHOIO CAHUTApHOIO Bpaya OT
28.01.2021 Ne 2;

« yaeOHOI0 TUTaHa

« (heepanbHON paboUeii MporpaMMsel Mo yuyeOHOMY mpeameTy «Duszukay 0a30BOro
YPOBHHI.

PaGouas mporpamma opueHTUpPOBaHA HA I€JIEBbIE TPUOPUTETHI, CHOPMYITHUPOBAHHbBIE
B denepaabHOl pabodeil mporpaMMe BOCIUTAHHMS M B pabodeil MmporpaMme BOCITHUTAHUS
MAOY «COIII Ne 12.

[Tporpamma no ¢usuke 0a30BOro ypoBHSI Ha YPOBHE CPEHET0 001Iero oopa3oBaHus
pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU U TpeOOBaHUUN K pe3yibTaTaM OCBOCHHUS OCHOBHOU
oOpazoBarenpHOM mTporpammel, mpeacTtaBieHHbIXx B OI'OC COO, a Takke ¢ ydeTom
denepanbHOil paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMH MPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B o0pa3oBaTeldbHbIX opraHu3zanusax Poccuiickoit ®denepaiuuy,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHBIE TPOrPAMMBI.

CopepxaHue mporpaMMbl 1Mo (U3HKEe HAMpPaBIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTWHBl MHpa oOydarommxcs 10—11 kmaccoB mpu oOydeHun ux (Qu3vMke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/I€ATEIbHOCTHOrO noaxoaa. [IporpamMma o gusnke
cootBeTcTBYET TpeboBanusiM GI'OC COO k maHUpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHbIM pe3yJibTaTaM OOy4YeHMs, a TaKXKEe YUYUTHIBAET HEOOXOJUMOCTb
peanu3anuu MEXNPEIMETHBIX CBs3ed (U3MKU C €CTECTBEHHO-HAYyYHBIMU Y4YE€OHBIMU
npeaMeTamMu. B Hell ompenenstorcs OCHOBHBIE LEIW H3y4dyeHUs (PU3HKKM HAa YpPOBHE



cpenHero oOuiero oOpa3oBaHMs, IUIAHUPYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (PU3MKU:
JUYHOCTHBIE, METANPEIMETHBIE, TPEAMETHBIE (Ha OA30BOM YPOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:

o IUTAHUPYEMBIE PE3YyNbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM
quclie IPEAMETHBIE PE3YJIbTATHI MO F0JIaM 00yUYeHus ;

o coziepxkanue yueoHoro npeamera «Pusnka» Mo rojgam 00ydeHusl.

®du3rka Kak Hayka o HamOoJsiee OOIIMX 3aKOHaX MPUPOJbI, BHICTYIAas B KayecTBE
y4eOHOro mnpeamMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJl B CHUCTEMY 3HaHUH 00
okpyxatomeM mupe. [lIkonbHbIN Kype PU3NKU — CUCTEMOOOPA3YIOIIMA AJ11 €CTECTBEHHO-
HAay4YHbIX YY€OHBIX MPEIMETOB, IOCKOJbKY (U3UUYECKUE 3aKOHBI JIeKAT B OCHOBE
IOPOLIECCOB M SIBIICHUN, M3ydaeMblX XUMUEH, Ouonorued, Qusnyeckoil reorpadueid u
actpoHomueil. Micnonb30BaHME U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUM onpeaensieT
XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMH B c(epe SHEepPreTHKH, TPaHCIOPTa,
OCBOCHHSI KOCMOCA, TOJYyYEHHsS HOBBIX MaTe€pHalOB C 3aJaHHBIMH CBONCTBAMU M JIp.
N3yyenue ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOM
KapTUHBI MUpa oOywaromuxcs, B (GOpMUPOBaHUE YMEHUW MPUMEHSTh HAYYHBIH METO]
MO3HAHUS MTPU BBHIMOJIHEHUH UM YYEOHBIX UCCIIEI0BAHUN.

B ocHoBy kypca ¢puzuku 115 ypoBHS CpeaHEro oOiiero oopa3oBaHus MOJOXKEH Pl
Ujieil, KOTOpble MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €T0 TOCTPOCHHUS.

Wnes uenoctHocTU. B cOOTBETCTBUY € HEM KypcC SIBJISETCA JIOTUUECKH 3aBEPIICHHBIM,
OH COJEpXHUT Marepuanl U3 BCEX pa3lelioB (U3MKH, BKIIOYAET BOIMPOCH  Kak
KJIACCUYECKOM, TaK U COBPEMEHHOM (U3HKHU.

Unes renepanuzanuu. B cooTBeTcTBUM ¢ HEel Marepuan Kypca Gpusuku oObeauHEH
BOKpYT (hu3mdeckux Teopuid. Benymum B kypce siisieTcs: popMupoBaHue Ipe/ICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Unes rymanutapuzanuu. FEe  peanuzanus  nOpennojara€T — UCMOJIb30BaHUE
T'YMaHUTapHOTO MOTEHIMata PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (HU3UKU C
pa3BUTHEM OOIIecTBa, a TaKkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Unes npuknagHoit HamparineHHOCTH. Kype ¢u3mkm mpeamnosiaraeT 3HaKOMCTBO C
IIMPOKUM KPYIrOM TEXHHUYECKHX U TEXHOJIOIMYECKHUX NMPUIOKEHUH U3YyYEHHBIX TEOPUN U
3aKOHOB.

Wnes sKonoru3anuu peaau3yeTcsl MOCPEACTBOM BBEACHHS 3JEMEHTOB COAEPIKaHUS,
MOCBSIILIEHHBIX HKOJIOTMYECKUM IMpOOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pa3BUTHUEM TEXHUKUM M TEXHOJOTHH, a Takke OOCYXIEHHS NpoOJieM paluOHAIBHOTO
MIPUPOJIOTIONB30BAHUS M SKOJIOTHUECKON 0€30MacHOCTH.

CrepKHEBBIMM 3JIEMEHTaMU Kypca (U3MKA HA YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus sBISItOTCA  (pusmyeckue Tteopun (popmMuUpoBaHWE TPEACTABICHUA O
CTPYKTYpEe TOCTpOCHHsI (DU3MUECKONH Teopuu, poyid (yHIAMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IPUPOJE, T'PAHHUIAX MPUMEHUMOCTH
TEOPUI JIs1 OTIMCAHMSI €CTECTBEHHO-HAYUYHBIX SIBJIEHUN U IPOLECCOB).

CHCTEMHO-1ESTENIBHOCTHBIN MOAX0 B Kypce (PU3MKH peanu3yeTcsl Mpexae BCEro 3a
CYET OpraHU3alMM SKCHEPUMEHTAIBHON JesATeNbHOCTH oOydwaromuxcs. [[ns 6azoBoro
YPOBHA Kypca (PU3UKH — 3TO HUCIIOIb30BaHHE CHUCTEMbI (DPOHTANIBHBIX KPATKOBPEMEHHBIX
AKCHEPUMEHTOB U J1aOOPATOPHBIX pabOT, KOTOPHIE B MpOrpaMme o Pu3nke 00beIMHEHBI



B 00U CIIMCOK YYEHWYECKUX MPAKTUUECKUX paboT. BrigeneHne B yka3aHHOM TepeyHe
nabopaTopHbIX pabOT, MTPOBOAMMBIX IJIi KOHTPOJSI W OICHKH, OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOIO MPOIecca MCXOIS U3 OCOOCHHOCTEHW IUIAHMPOBAHUSA H
ocHamleHust kabunera ¢usuku. [Ipu sToM oOecreunBaeTcs OBianeHHE OOYyYarOIIUMHUCS
YMEHHUSMH TPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCICIOBAHMS 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYMH U TIOCTAHOBKY OTIBITOB IO TPOBEPKE MPETOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHME yneisieTcss PEelIeHUI0 pacYeTHhIX M KadyeCTBEHHBIX 3ahad. [lpum
9TOM JJIsl PAaCUETHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/1a4M C SIBHO 3aJJaHHOU (PU3HUECKOM
MOJIETIbIO, TMO3BOJISIOIINE TPUMEHSATh HM3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OHOTO pa3iena Kypca, TaK W HWHTETPUPYS 3HAHMA M3 pa3HbIX pasaenoB. [l
Ka4eCTBEHHBIX 3a/ad TMPHUOPUTETOM SBIAIOTCA 3aaHUS Ha OOBSCHEHHE MPOTEKAHUS
¢u3NYeCKNX SBICHWA ¥ TPOIECCOB B OKPYKAIOIIEH >XWU3HU, TpeOyroirue BbIOOpa
Gu3nIecKoi MOIETH JIJIsl CUTYaIluH MMPaKTUKO-OPUESHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusmu PI'OC COO k maTepHanbHO-TEXHUYECKOMY
oOecrieueHuIo yueOHOro npoiecca 6a30Bbli ypOBEHb Kypca (PU3UKU Ha YPOBHE CpPEIHETO
o011ero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBUSAX MPEAMETHOTO KaOMHeTa (DU3UKU WITH
B YCIIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B
KaOuHeTe (U3UKU JIOJDKHO OBITh HEoO0XoauMoe JiabopaTopHOoe OO0OpyAOBaHHUE ISt
BBITTOJIHCHUS YKa3aHHBIX B MPOrpaMMe Mo (PU3MKe YUEHUYECKUX MPAKTUYCCKUX padoT U
JEMOHCTPAIMOHHOE 000pYTIOBAaHHE.

JleMOHCTpallmoHHOe 000pynoBaHuEe (OpMHUpPYETCsT B COOTBETCTBHM C MPUHIUIIOM
MUHUMAaJIBHOM JJOCTaTOYHOCTH M  OOecleyrBaeT IIOCTAHOBKY IE€PEUHCIICHHBIX B
nporpamme 1o (u3MKe KIIOUEBbIX JEMOHCTPALMN I UCCIIEI0BAaHUS U3yYaeMbIX SIBJICHUN
U TPOIECCOB, HMIUPUYECKUX U (PyHIAMEHTAJbHBIX 3aKOHOB, MX TEXHUYECKUX
MIPUMEHCHU.

JlaGoparopHoe 0060pymOBaHUE Il YYEHUUECKUX MPAKTHUYECKUX padoT popMupyercs
B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECHEYMBAETCS B pacueTe OJHOTO KOMILJIEKTa Ha
IBYX oOydaroniuxcs. TeMaTnueckne KOMIUIEKTHI JJabopaTOpPHOTo 000PYIOBaHMS JTOJKHBI
OBITh MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB,
a TaKke KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BHJI€ HU(POBBIX J1a00paTOpuUil.

OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

o hopMUpOBaHUE MHTEpEca M CTPEMJICHUS OOydYaloUIUXCAd K HayYHOMY H3YUYECHHIO
IIPUPO/JIbI, PA3BUTUE X UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Pa3BUTHE NPEICTABICHUA O HAYYHOM METOAE NO3HaHUS U (popMHpOBaHHE
HCCJIEIOBATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SBJICHUSIM;

o bOpMHpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3Y4YE€HHUS OCHOB
CTPOCHHS MaTepHUU U (QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

o hOopMUpOBaHNE YMEHHMH OOBSACHATH SIBJICHHUS C MCIOJB30BAaHUEM (HU3HMUECKHUX
3HAaHUHN M HAYYHBIX JOKA3aTeNbCTB;

o GOpMUpOBaHNE TPEACTABICHUA O poiau (GU3MKH ISl  Pa3BUTUA  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHI.

JlocTiXKeHne 3TUX 1eNieil 00ecTieunBaeTCsl PeIICHUEM CIIEIYIOINX 3a/1a4 B MIPOLIecce
M3y4YeHUs Kypca GU3UKHU Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus:



¢ IPUOOPETEHHE CHUCTEMBI 3HAHUM 00 OOmUX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKIIOYAs MEXAHUKY, MOJICKYJSIPHYIO (PU3HKY, 3IEKTPOAMHAMUKY,
KBaHTOBYIO (PU3HKY U DJIEMEHTHI aCTPODU3UKY;

o hopMUpOBaHUE YMEHUN MNPUMEHATH TECOPETHUECKUE 3HAHUS JUISi OOBSCHEHHS
bu3nMYecKuX SBJICHUW B TPUPOJAE U Uil TPUHATUS TPAKTHUUECKUX PEIICHUH B
MMOBCETHEBHOM KHU3HU;

e OCBOCHHE CTHOCOOOB peIICHUs] PA3IUYHBIX 3a7ay C SBHO 3aJlaHHOMN (HU3NUYECKOM
MOJIEbIO0, 33/1a4, MOAPAa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHNe (PU3UUECKON MOJIEIIH,
aJICKBaTHOW YCJIIOBUSM 3a/1a4H;

e MIOHUMaHUE (PUBUYECKUX OCHOB U MPUHIMIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

e OBJIQJICHUE METOJAaMU CAMOCTOSATEIILHOTO TUIAHUPOBAHUS U  TMPOBEICHUS
bU3MYECKUX DKCIIEPUMEHTOB, aHAllU3a M WHTEpHpeTanuu UHGOpPMAIUK, ONpPEICIICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yiIbTaTa;

e CO3JIaHME YCIIOBUM JUIsi Pa3BUTUS YMEHUW MPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOM JEATETLHOCTH.

Ha u3ydenue ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE cpeiHero o0iiero oopa3oBaHus
otBoauTtcs 136 yacos: B 10-m knacce — 68 yacoB (2 yaca B HeAenmo), B 11-M kimacce — 68
4yacoB (2 yaca B HEJICJIIO).

[Ipenmmaraemsiii B mporpaMmmMe mo Gpusuke nepeyeHb Ja00paTOPHBIX M MPAKTUYECKUX
paboT ABISAETCS PEKOMEHIOBAaHHBIM, YUUTEIb JIeJIaeT BBIOOP MPOBEACHUS JIa0OPaTOPHBIX
paboT M OMBITOB C YYETOM MHAUBUIYATBHBIX OCOOCHHOCTEH 00yJarOmMnXCs.

Jlns  peanuzanii  TPOTrpaMMbl  MCTIOJB3YIOTCS ~ yUY€OHUKH, JONMYIICHHBIE K
UCIIOJIb30BAaHUIO TMPU  peau3allid HMMEKIINX TOCYJAapCTBEHHYIO  aKKpPEIUTAIIUI0
00pa3zoBaTeIbHBIX TPOrpaMM Ha4daJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeHET0 OOIIEro
o0pa3oBaHUs OpPraHMU3AIlUSIMH, OCYIIECTBIISIONIUMUA O00pa30BATEIbHYIO JEATCIbHOCTD,
npuka3zom Munnpocsemenus ot 21.09.2022 Ne 858:

» ®usuka, 10 kimacc/ Msakumes I'.5., byxosnes b.b., Corckuit H.H. nox penakiueii
[TapdhentreBoit H.A., Akninonepuoe obmectBo «M3narenscTBo "IIpocBemenue"»;

o ®usuka, 11 xnacce/ Msakumes I'.JI., byxosues b.b., Yapyrua B.M. nox penakuueit
ITapdhenTtreBoii H.A., AkninonepHoe obdmectBo «M3naTenscTBo "[IpocBemenue»,

DNeKTpOHHBIE 00pa30BaTeNIbHBIC PECYpPCHI, JTOMYIICHHBIC K HCIIOJIL30BAHUIO IPHU
peaau3any UMCIOMKUX TOCYJAPCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEero oOIero oOpa30oBaHUS IMPUKA30M
Munnpocsemenus ot 02.08.2022 Ne 653:

« Poccuiickast anextponHas mkoia — resh.edu.ru/subject/28/10/

« bubmoteka matepuanoB ®I'MC «Mos mikoa — lib.myschool.edu.ru/market

IlnannpyemMble pe3yibTaTbl OCBOEHHS MPOTrPaMMbI

OcBoenue yueOHOT0 ipenmera «Pusnka» Ha ypOBHE CPEAHETO 00IIero oopa3oBaHus
(6a30BbIll  ypOBEHb) JIOHKHO OOECHEYUTh JOCTHUKEHUE CIEAYIOIINX JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.



JInuHOCTHBIE Pe3yJbTAThI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUS yueOHoro mnpeaMera «Duzuka» TOIHKHBI
OTpakaTb  TOTOBHOCTh U CHOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCA
chopMUpOBaHHOW BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIHM,
MO3UTUBHBIX BHYTPEHHHUX YOEKIEHHH, COOTBETCTBYIOIIUX TPATUIUOHHBIM IEHHOCTSIM
POCCUHCKOTO OOIIEeCTBa, paCIIMPEHUE >XU3HEHHOIO OINbITa W OMbITa JEATCIIbHOCTH B
MPOLECCE peAM3allMi OCHOBHBIX HAIPABJICHUN BOCHUTATEIBLHOM AEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIUKU OOYYAIOMIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHA POCCUNCKOTO OOIIEeCTBa;

NPUHATHE TPaJULIMOHHBIX 00111eueTIOBEYECKUX T'YMaHUCTUYECKUX u
JNEMOKPATUYECKHX IEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JIESTECJIIBHOCTh B HHTEpECaX TIPakIaHCKOrO
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBI€HUH B 00pa30BaTEIIbHON OpraHu3aIluy;

YMEHHE B3aUMOJICCTBOBATh C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBHUU C HUX
GYyHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€STETbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON IPaXKJAHCKON MIEHTUYHOCTH, TATPUOTU3MA,

LEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSM POCCHICKUX
YUYEHBIX B 00J1acTU (PU3UKU U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYyall{i0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHPYSCh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATENIbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOUIEHHE K MHUDPY, BKIIOYas JCTETUKY HAy4YHOTO TBOPYECTBA,
pHUCyIero (Gu3n4ecKoil HayKe;

5) TpPyA0BOro BOCIIMTAHMS S

WHTEPEC K pa3audHbiM cepaMm mpodecCHoHaIbHON NESTeNbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3HUKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3ZHAHHBIA BBHIOOp Oymymiei
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 00acTH (HU3UKU
Ha MPOTSIKEHUU BCEH )KU3HMU;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH YKOJOTUUYECKON KYJIBTYPHI, OCO3HAaHHE TII00ATBHOTO XapakTepa
AKOJIOTUYECKUX TPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUI B OKPYKAIOIIEH CPEie HA OCHOBE 3HAHUS
LeJIeW YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHue OmbITa ACATEIBHOCTU HKOJIOTUYECKON HAIMpPaBIECHHOCTH HAa OCHOBE
MMEIONIUXCS 3HAaHUM 10 QU3UKE;



7) IEHHOCTH HAYYHOTI'0 IO3HAHMA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAHHME LIEHHOCTU HAay4YHOW JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE H3yUYEHUS
(pU3HKU OCYIIECTBIATh MPOEKTHYIO M UCCIIEN0BATEIBCKYIO IESITEIBHOCTh UHINBHYaIbHO
U B IpymIe.

MeTanpeaMeTHbIe pe3yabTaThl

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3zoBble Jiornyeckue NecTBUA:

¢ CAMOCTOSATEIILHO (OPMYIIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

o OTIPEIICIATh TGN JEATCIBHOCTH, 3a/aBaTh MapaMeTPbl M KPHUTEPUU UX
JOCTHKEHUS;

¢ BEISIBJISITh 3aKOHOMEPHOCTH W TMPOTHBOPEUYHUS B PACCMATPUBACMBIX (DHU3HMYCCKUX
SIBJICHUSX;

e pa3pabaTbiBaTh IUIAH PEIICHUS NPOOJIEMBI C YYETOM aHaIM3a HWMEIOIUXCS
MaTePHAJIbHBIX U HEMaTepUAIbHBIX PECYPCOB;

¢ BHOCUTh KOPPEKTHBBI B JICATCIBHOCTH, OIICHMBATh COOTBETCTBHE PE3yJbTAaTOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

¢ KOOPJIMHUPOBATh U BBIMOJIHATH pabOTy B YCIOBUSX PEaTbHOTO, BUPTYAJIbHOTO U
KOMOWMHUPOBAHHOTO B3aUMOJICHCTBHUS;

e Pa3BUBATh KPEATUBHOE MBIIUJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTe/bCKue AeiCTBUA !

¢ BIAJCTh HAYyYHOW TEPMHUHOJOTHUEH, KIIOYEBBIMU TIOHATHSIMU W METOAaMu
bu3IecCKol HAYKH,

e BIAJICTh HABBIKAMU Y4€OHO-HCCIIEIOBATEIBCKON M TPOEKTHOW NEeATENTbHOCTH B
obsactu PU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY ITOUCKY METOJI0B
pemieHuss 3aaad  (PU3MYECKOro COJEpkKaHUS, TNPUMEHEHHUIO pPa3IUYHBIX METOJIOB
MO3HAHUS;

¢ BIAJCTh BHUJAAMH JICATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAliU, MPEoOPA30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YIYCOHBIX CUTYAIHSIX, B
TOM YHMCJIE TIPU CO3/IaHUU YI€OHBIX MMPOCKTOB B 00JaCTH (HU3HKHU;

¢ BBISIBIISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U M aKTYaJTU3UPOBATh 33/1a4y, BHIIBUTATh
TUIOTE3Y €€ PelIeHus, HaXOJAUTh apryMEHTHI JIJIsl 10Ka3aTeIbCTBA CBOMX YTBEPXKIICHHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

e AHAJIM3UPOBAThH TIOJYUYCHHBIE B XOJI€ PCIICHUS 3a/Ja4d PE3yJbTaThl, KPUTHICCKU
OIICHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIOBUSX;

e CTaBUTh ® (POPMYNIHPOBATH COOCTBEHHBIE 3aJadyl B  00pa30BaTEIbHOMN
JESITETPHOCTH, B TOM YHUCJIE MIPU U3YYEHUU (HU3UKY;

e IaBaTh OIICHKY HOBBIM CHUTYAIIHSM, OIICHHBATh IPUOOPETCHHBIN OIIBIT;

e yMETh TEPEHOCUTh 3HAHUA 1O (PU3NKE B  TPAKTUYECKYIO  0O0JacCTh
KU3HEEATEITHHOCTH;

¢ YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

« BEIJIBUTATh HOBBIC UJICH, TIPE/jIaraTh OPUTHHAIBHBIC TTOIXOIBI U PEIICHUS;



e CTaBUThH MIPOOJIEMBI U 33/1a4l, TOMYCKAIOIINE aTbTEPHATUBHbBIC PEIICHUS.

Pabora ¢ undgopmanmeii:

e BJIaJICTh HABBIKAMU TOJIydeHUs HWHoOpMaIuu (PU3NUYECKOrOo COJACpPKaHUS U3
HMCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSATEIbHO OCYIIECTBISITh TIOMCK, aHAJIN3,
CUCTEMATH3allUI0 M UWHTEpIpeTanui0 UHPOPMAIMK Ppa3IUYHBIX BUIOB U (opMm
MIpeCTaBICHNUS;

e OIIEHUBATh JOCTOBEPHOCTHh HHGOPMAIIUH;

e HCIIOJIB30BaTh CPE/ICTBA HMHPOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUH B
pelIeHNd KOTHUTUBHBIX, KOMMYHHMKATHBHBIX M  OpPraHM3allMOHHBIX 3aJa4 C
coOyoiecHueM  TpeOOBaHUM  SPrOHOMHUKH, TEXHUKH  OE€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHns, TMPaBOBBIX U ATUYECKUX HOPM, HOpPM HUH(OOPMAIIMOHHOM
0e301acHOCTH;

e CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJECP)KAHMS B Pa3IUYHBIX (popMarax c ydeTom
Ha3HauYeHUs: WHGOpPMAlUM U 1EJEBOM ayJUTOPUH, BBIOWpAas ONTUMAIIBHYIO GopMy
PEJCTaBICHUS U BU3yaTu3aIiu.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

e OCYILIECTBIIATH OOIICHUE HA YpOKaX (PU3MKU U BO BHEYPOUHOU ESATEIHHOCTH;

e PacCIiO3HABATh MPEANOCHUIKN KOHPIMKTHBIX CUTYaIlUi U CMITYaTh KOH(PIUKTHI;

e PA3BEPHYTO U JIOTUYHO H3JIarath CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB;

e IOHMMATh M MWCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHONW W WHIUBHUYaJIbHOU
paboTHI;

e BBIOMpaTh TEMAaTHKy W METOJbI COBMECTHBIX JEWCTBHUH C y4YeTOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXJA0r0 WieHa KOJUIEKTUBA;

e IPUHUMATH 1IEJTM COBMECTHOM AEATEIIBHOCTH, OPraHW30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBUS MO €€ JOCTHKEHUIO: COCTABIISITh IUIAH JICHCTBUM, PaCHPENCIATh POJIH C
y4eTOM MHEHUN YYaCTHHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHON PaOOTHI;

e OIICHWBATh KA4eCTBO CBOEr0 BKJIaJla M KaKJOTO yYacTHHKAa KOMaHIbl B OOITUI
pe3yIbTAT 0 pa3padOTaHHBIM KPUTEPHUSIM;

e Ipe/JIaraTh HOBBIE TMPOEKTHI, OIECHUBATHL MJAEH C TO3UIMHA HOBU3HBHI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

e OCYIIECTBJIATH MO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3IMYHBIX CUTYyaIUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIE YHUBepcaAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

¢ CAMOCTOSITCIIFHO OCYIIECTBIISITh ITI03HABATCIBHYIO JCATEIBHOCTh B 00JIACTH
(GU3UKH 1 aCTPOHOMMH, BBISIBJISATH MPOOJIEMBI, CTABUTh U (DOPMYITHUPOBATH COOCTBEHHBIC
3a7a4u;

e CAMOCTOSITEJIHO COCTABJISATh IJIAaH PEIICHUS PaCUETHBIX M KAYeCTBEHHBIX 3ajady,
MJAaH BBIMOJIHEHUS TMPAKTHYECKOM paboThl € y4YETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEU U MPEANOYTCHUN;

e 1aBaTh OIICHKY HOBBIM CUTYaIIHsIM;

e PACHIMPSITH PAMKH YIEOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEATIOUYTCHHUH;

o ICTIATh OCO3HAHHBIM  BBIOOpP, ApPryMEHTHUpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTbH 3a PEIICHHUE;



¢ OLICHUBATh TPHUOOPETEHHBIN OIBIT;

¢ CIIOCOOCTBOBATh (DOPMUPOBAHUIO M MPOSBICHUIO 3PYIULHMUA B 00nacTu (PU3MKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

e 1aBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENISIM;

¢ BJIAJIETh HaBBIKAMH IO3HABATEJIbHOM pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUU U MBICIIUTEBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

¢ UCIIOJIB30BaTh MPHUEMBbI PEQPIIEKCUU [JIs1 OLEHKH CHUTyallud, BbIOOpa BEpPHOIO
peleHns;

e YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

e IPUHAMATh MOTHUBBI W AapryMEHTbl JPYIUX NpPU aHaJU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

o IPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

e IPUHAMATh MOTHUBBI W AapryMEHTbl JPYTUX NPU aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

o IPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mnpouecce n0OCTMXKEHHSI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IPOrPAMMBI IO
duzMKe a5 ypOBHS CpeIHEro 001Iero oopa3oBaHus y 00y4aroNIMXCs COBEPIICHCTBYETCS
AHMOIMOHATBHBIN UHTEIJIEKT, IPEANoIaralomnii copMUpPOBAHHOCTD:

¢ CAMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMAaTh CBOE 3MOIIMOHAILHOE
COCTOSIHUE, BUJIETh HANpaBJICHUS pPa3BUTUSI COOCTBEHHOW MOILIMOHAIBLHON chephl, OBITH
YBEPEHHBIM B ce0e;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTH 33 CBOE MOBEJIEHUE, CIOCOOHOCTh aIalTUPOBATHCA K AMOLIMOHAIBLHBIM
U3MEHEHHSIM U TIPOSIBIISITh THOKOCTbD, OBITh OTKPHITHIM HOBOMY;

e BHYTPEHHEW MOTHBALMM, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHXKCHUIO LEIU U
yClexy, ONTUMH3M, WHULIHUATUBHOCTh, YMEHHE JI€UCTBOBAaTb HCXOId W3 CBOHUX
BO3MO>KHOCTEH;

¢ OMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSTHUE
APYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUH OOIEHUS, CHIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHHUIO;

o COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOLIEHHS C
APYTUMHU JIIOIbMHU, 3a00TUTHCS, IPOSIBIIATh MHTEPEC U Pa3perIaTb KOH(IUKTHI.

IIpeameTHbIe pe3yabTaThl

10-ii knace

K kxonny oo0yuyenuss B 10-mM Kiaacce mpeIMeTHbIE pe3ylbTaTbl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

« ICMOHCTPUPOBATh HA MPUMEpPax pPOJIb W MecTo GU3UKA B (PopMUpPOBaAHUU
COBPEMEHHOM HAy4YHOW KApPTUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOMN JAESITETbHOCTH JIFOJICH;

e VUUTHIBATh TPAHUIBI MNPUMEHEHMUS]  U3YUYEHHBIX  (U3UYECKUX  MOJEJCH:
MarepualibHas TOYKa, HHEpIMalIbHAs CUCTeMa OTcYeTa, aOCOJIOTHO TBEPAOE TEJoO,



WJICaNbHbIM a3, MOJEJU CTPOEHMUS Ta30B, XKUJIKOCTEM M TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIeCcKuX 3a1ay;

e pacro3HaBaTh (u3UyYecKue SBICHUS (MPOIeCChl) U OOBSICHATH HMX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOCHMSI BEIIECTBA W
ANEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE TMPSAMOJUHEHMHOE JABUMKEHHUE,
CBOOOJIHOE MaJICHUE TeJ, ABUKEHUE MO OKPYXKHOCTH, WHEPIIMS, B3aUMOJICHCTBUE Tell,
i dy3us, OpOyHOBCKOE TBUKEHUE, CTPOCHHE JKUJIKOCTEH U TBEPIBbIX TEJ, U3MEHEHHE
oO0beMa Tel NpU HarpeBaHUW (OXJIaXJAEHWHU), TEIUIOBOEC paBHOBECHE, HCIApEHUe,
KOHJICHCAIUs, TUIaBJICHUE, KPUCTAILTHU3AIMsI, KUTICHUE, BIIAXKHOCTh BO3/1yXa, MOBBIIICHHUE
JABJICHUSI Ta3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXKIY NapaMeTpaMu
COCTOSIHUSA ra3a B U30MpoIleccax, IIEKTpU3aLus TeJl, B3aUMOJCHCTBUE 3aps/I0B;

e ONTUCHIBATh MEXAHMYECKOE JIBUKEHUE, UCIONb3ysd (u3nueckue BETUUYUHBI:
KOOpJMHaTa, MyTh, MEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUjla, UMITYJIbC
Tela, KUHETWYEeCKass JHEprusi, IOTEHIHaJIbHAs DJHEPrus, MeXaHuueckas padorta,
MEXaHUYecKasi MOIIHOCTh; NP ONMHUCAHUU MPABUIBHO TPAKTOBATH (PUBHUECKUM CMBICI
UCIIOJIB3YEMBIX BEJIMUMH, WX OOO3HAYECHUS U CAUHUIBI, HAXOIUTh (OPMYIIBL,
CBSI3bIBAIOIIME JAHHYIO (PU3UUECKYIO BEIUUUHY C IPYTUMH BEITUIMHAMU,

e OITUCHIBATh M3yUYCHHBIC TEIJIOBBIE CBOMCTBA TEJ M TEILIOBHIC SIBIICHUS, UCIIOJIB3YS
dbu3uYecKkre BETUUYUHBI: JaBJICHHE Ta3a, TeMIepaTypa, CpeaHssl KUHETHYeCKasi YIHEPTHS
Xa0THYECKOTO  JBWIKEHUS MOJIEKYJ, CpPEIHEKBaJpaTU4YHAs CKOPOCTh  MOJICKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsS HHEprus, padoTa raza, KOod(PQPHUIUEHT MOJIE3HOTO
JEHUCTBUSL TETUIOBOTO JIBUTATENs; MPU OMHCAHUM TMPABUIBHO TPAKTOBATh (PU3MUECKHUIN
CMBICIT UCIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U CAUHUIIBI, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU;

¢ ONIUCHIBATh H3YYECHHBIE SJIEKTPUYECKHUE CBOICTBA BEIIECTBA U AJIEKTPUUYECKUE
ABJIICHUS (MPOIIECChI), HUCMONIB3YSd (U3NUYECKHE BEIMYMHBI: DJICKTPUUYECKUN 3aps,
ANEKTPUUYECKOE T0JIE, HAMPSKEHHOCTh MOJs, MOTEHINAl, Pa3HOCTh MOTEHLIUANIOB; MPH
ONMKMCAHUM TPABWIHHO TPAaKTOBATh (PU3UYECKHM CMBICI HCIOJIB3YEMbIX BEIUYHH, UX
0003HAaYEHUsI W CAMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME JAHHYIO (PU3MUECKYIO
BEJIMYUHY C APYTUMU BEJINUYNHAMU;

e AHATM3UPOBATh (PU3WYECKUE TIPOLIECCHl W SBICHUS, WCHOIB3Yys (U3HUECKHE
3aKOHBI U MPHUHIIUIIBL: 3aKOH BceMupHOro tarotenus, |, |1 u 11l 3akousl HetoToHa, 3aK0H
COXpAaHEHMS] MEXAaHMYECKOM SHEPruu, 3aKOH COXPAHEHUS UMIIYJbCa, MPUHIUII
CyNepHo3ullMA CWJI, NPUHIUII PABHONPABUS HHEPIUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYISIPHO-KUHETHUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b
CpeAHEel KUHETHYECKOW SHEPruu TEIUIOBOTO JIBMOKEHUS MOJIEKYJ € aOCOJIIOTHOU
TEMIIEpaTypoil, MEPBbI 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KymoHa, mpu 5TOM pa3iaudarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0
MaTeMaTU4eCKOE BhIpaXKEHUE U YCIOBUS (IpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

¢ OOBSCHITH OCHOBHBIC MPHUHIUIBI JEHCTBUS MAIlWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHS HX OE30MacCHOrO0 HCIHOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

o BBITIOJTHATh KCIIEPUMEHTHI IO UCCIEOBAHUIO (PU3NUECKUX SBJICHUN U MPOLIECCOB
C HCIMOJB30BAaHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHHUH, MPU 3TOM (POPMYIUPOBATH



npoOsieMy/3ajjady W TUIOTE3y YYEOHOrO JKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MPEJIOKEHHOT0 000pYI0BaHMUSI, TPOBOJUTH OMBIT U (HOPMYJIUPOBATH BHIBOJIBL;

e OCYILIECTBIISITh NMPSAMbIE U KOCBEHHBIE U3MEpPEHUs (PU3NIECKUX BEIUYUH, MPU ITOM
BBHIOMpaTh ONTUMAJBHBIA CIOCOO HM3MEPEHUS U UCIOJIb30BaTh HU3BECTHBIE METOJIBI
OLICHKU ITOI'PEITHOCTEN U3MEPEHUN;

e KCCIIEJIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEIMYMHAMU C MCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM, MPU I3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCUPOBATH PE3yJbTATh
MOJIy4YEHHOU 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TaOIUI[ U T'paduUKOB, JI€NaTh
BBIBOJIbI 110 pe3yJibTaTaM UCCJIEIOBAHNUS,

e COONMIONATh TpaBuja OE30MAaCHOrO0 TpyAa MPU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OSKCIEPUMEHTa, Y4YEOHO-HCCIIEOBATEIbCKOM U MPOEKTHOU
NEATeIbHOCTH C UCIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U J1aOOPaTOPHOTO
000py10BaHMUS;

e pEIIaTh PAaCUETHBIC 33/1a4M C SBHO 3aJaHHOM (PU3MUECKON MOJIENbI0, HCIOJIb3YS
dbu3nUecKkue 3aKOHbI M TPHUHIIMIBI, Ha OCHOBE aHalIM3a YCJIOBHS 3aJauyd BbIOMpPATh
(U3UYECKYIO0 MOJIEIb, BBIICIATH (PU3NUECKUE BEITMUYUHBI U (DOPMYJIbI, HEOOXOIUMBIC JIJIS
€e pelIeHus, MPOBOJAUTh PAcCUEThl U OIEHHBATh PEaJTbHOCTH IMOJIYUYCHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBI;

e pelIaTh KauyeCTBEHHBIC 3aJlayd: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPECUHUBYIO
IIEMOYKY PACCYKJICHHH C OMOpOHM Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue siBICHMUS;

¢ UCIIOJIB30BaTh MPHU PEIICHUH YYEOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOWCKAa, CTPYKTYPUPOBAHHUSA, WHTEPIPETALUH U NPEACTaBICHUS
y4eOHOM ¥ HayYHO-TIOMYJISIpHON MH(OpPMAIUK, TIOTYYEHHON U3 Pa3INYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHATM3UPOBATh MOJy4aeMyt0 HHPOPMAIIHIO;

o IPUBOJIUTHh TPUMEPHI BKJIAJIa POCCUHUCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BHUTHE HayKH, OOBICHEHHE MPOIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTHM;

¢ UCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHON >KU3HU [JIS
obecrieueHus: 0E€30MACHOCTH TpH OOpamieHuH ¢ npubopaMd U TEXHUYECKUMH
YCTPONCTBAMH, [IJIi COXpPAHEHUS 3/0POBbS W COOJIIONCHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

o paboTaTh B TPYIITIE C BBHIIOJHEHUEM PA3IMYHBIX COIIMAIBHBIX POJICH, MIIAHUPOBATH
paboTy TpYIIbI, paIMOHAIBHO paclpeAensaTh O0O0S3aHHOCTH W  IUIAHUPOBATH
NEATEeNIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXJOT0 U3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE PACCMaTPUBAEMOIl TPOOIEMBI.

11-i1 kaace

K xonny o0yuyenuss B 11-mM Kiaacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

« ICMOHCTPUPOBATh HA MPUMEpPAx pPOJIb W MecTo GU3UKA B (PopMUpPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKON JAEATEIBHOCTU JIIOAEH, LEIOCTHOCTh W EIUHCTBO
bu3nYecKoi KapTHHBI MUPA;



e YUUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YUCHHBIX (DU3UYECKUX MOJENCH: TOUCUHBIN
ANEKTPUYECKUI 3apsij, JIyd CBETa, TOUEUHbII UCTOYHUK CBETA, AJEpHasi MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa MpU pelieHuu (GU3nYecKuX 3a1ay;

e pacro3HaBaTh (U3MUYecKue SBJICHUS (MpolecChl) U OOBSICHATH HMX HAa OCHOBE
3aKOHOB DJJIEKTPOAMHAMHUKHA U KBAHTOBOW (DU3MKHU: BJIEKTpUUECKas MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJIEHCTBUE
MAarHuTOB, 3JEKTPOMArHUTHAsI UHAYKIUS, ACHCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM M JBUXKYIIUICS 3apsijl, SJIEKTPOMAarHUTHBIE KOJIEOaHUs U BOJIHBI, IPSIMOJUHEHHOE
pacnpoCTpaHeHHE CBETA, OTpPa)XKEHUeE, MpejoMiieHue, HHTepdepeHuus, AUPpaKuus u
noJisipu3anusi CBeTa, Auchepcusi cBera, (orolnektpudyeckuit spdext (pororddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBEHUE JIMHEHYaTOro CHeKTpa aToMa BOJOpPO/a,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

e ONIUCHIBATh HM3YYCHHBIE CBOWCTBA BeIIECTBA (DJIEKTPUUYECKUE, MAarHUTHEIE,
ONTUYECKUE, IICKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CpPell) U DJIEKTPOMarHUTHbBIC
ABJICHUS (IIPOLIECCHI), UCIIONB3YS (PU3NUECKHE BEJIMYMHBI: SJEKTPUUYECKUN 3apsij, cuiia
TOKa, DJEKTPUYECKOE HANpsDKEHHE, JJIEKTPUYECKOE COMPOTUBIICHHUE, PA3HOCTh
NOTEHIIUAIOB, JIEKTPOABUKYIIAs cujia, paboTa TOKa, MHAYKIIMS MarHUTHOTO MOJIs, CUjla
Awmmepa, cuna JlopeHma, WHIYKTMBHOCTb KAaTYIIKHU, JHEPTHUs DJICKTPUUYECKOTO U
MarHUTHOTO TOJEH, Mepruoa U YacToTa KoyueOaHui B KoJieOaTeIbHOM KOHTYpE, 3apsij U
CHWJIa TOKa B IMpoOIleCCe€ TapMOHUYECKUX HIIEKTPOMArHUTHBIX KoJjiebaHu#, (OKycHOe
pacCTOSIHUE W ONTHYECKas CUJla JIUMH3bL, [PU ONUCAHUM TPABUIBHO TPAKTOBATH
(u3MUECKHUI CMBICT UCTIONB3YEMBIX BEJIMUUH, UX 0003HAYEHUS W €IMHUIIbI, YKa3bIBATh
(bopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMU BEIMUYUHAMY;

o OTMCHIBATh M3YUYCHHBIE KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTIOIB3YS (PU3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, SHEPTHUS
U UMITyJIbC (POTOHA, MepUOo MOTypaciaga, JHEPrusi CBA3U aTOMHBIX siZiep, IPU ONMUCAHUH
NPAaBIWJIBHO TPAKTOBATH (PU3UYECKUM CMBICT UCIIOJIb3YEMbIX BEJTMYHMH, X 0003HAUCHUS U
CAVHUIIBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIONIME JAHHYIO (PU3HUECKYI0 BEITUYHHY C
JIPYTUMH BEJIMYUHAMH, BBIYUCISTH 3HaUCHUE (PU3UUECKON BETMYUHBI,

e AHATM3UPOBATh (PU3WYECKUE TPOLECCHl U SBICHUS, HCHOIB3Yys (U3MUECKUE
3aKOHbl W NPUHUUIBL 3akoH Owma, 3aKOHBI IOCIENO0BATEIbHOIO W MapajuieIbHOIro
COCOVMHEHUS NPOBOJHUKOB, 3akoH Jlxoyma—JleHna, 3aKkOH 3JIEKTPOMAarHUTHOU
WHIYKIHH, 3aKOH MPSIMOJIMHEHOTO paclpOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TPEIOMJICHUS CBETa, ypaBHeHHME OuWHIITEHHa mia ¢oTtodddexra, 3aKoH
COXpaHEHHMs IHEPTUH, 3aKOH COXPAHEHHUSI UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsiia, 3aKOH COXPAHEHHUsS] MAaCCOBOr'0 YMCJIA, MOCTYNaThl bopa, 3aKOH paJluOaKTUBHOTO
pacrajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUUYECKOE
BbIpaKE€HUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

o OIIPE/ICIISITh HAIMpPABICHUE BEKTOpPA WHIYKIIMM MArHUTHOIO MOJISI MPOBOJAHUKA C
TOKOM, CUJIbl AMmriepa u cuibl JIopeHna;

e CTPOUTH U ONHUCHIBATH M300pa)KEHUE, CO3/1aBA€MOE IJIOCKUM 3€pKaJioM, TOHKOM
JIMH30M;

o BBITIOJTHATh KCIIEPUMEHTHI IO UCCIEOBAHUIO (PU3NUECKUX SBJICHUN U MPOLIECCOB
C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEpPEHUM: MpU 3TOM (POpMyIMpoBaTh



npoOsieMy/3ajjady W TUIOTE3y YYEOHOrO JKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MIPEIOKEHHOTO 000PYTI0BaHHUS, POBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIHI;

e OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPEHUS (DU3UUYCCKUX BEIIMYHH, P STOM
BBEIOWPATh ONTHUMANBHBIA CIMOCO0 HW3MEPEHHS W WCIOJb30BaTh HW3BECTHBIC METOBI
OLICHKU ITOI'PEITHOCTEN U3MEPEHUN;

e ICCJICIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIMYUH C HCIIOJIB30BAHUEM TIPSIMBIX
U3MEPCHUN: TPU OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BUAC TaOIUIl ¥ rpadUKOB, JENIATh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHNUS,

e COONMIONATh TpaBuja OE30MAaCHOrO0 TpyAa MPU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax y4eOHOTO  OKCIEpPUMEHTAa, Yy4eOHO-HCCIICIOBATEILCKOH W  TPOSKTHOU
JESATENBPHOCTH C HCIIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1a0OPAaTOPHOTO
000py1I0BaHUS;

e PCIIIaTh PACUETHBIC 3aJaYd C SIBHO 3a/JIaHHON (PU3MUYECKOW MOJICTBIO, WUCIOJIB3YsI
¢u3nueckre 3aKOHBI M TPUHIMIIBI, Ha OCHOBE aHajIM3a YCJIOBHUS 3aJa4dl BBIOMPATH
(GU3HYECKYI0 MOJICb, BEIICIATh (PU3HUSCKHE BEITMUYUHBI U (DOPMYJIIbI, HEOOXOIUMBIC TSI
€¢ pelIeHUs, NMPOBOJIUTh PACUCThl M OICHHWBATh PEATLHOCTh MOJYYCHHOTO 3HAYCHHS
(bu3HUECKOl BETUIMHBI;

e pCIIaTh KAYECTBECHHBIC 3aJa4yM: BBICTPAWBATh JIOTUYCCKH HEMPOTHBOPCUUBYIO
IIETIOYKY PACCYXKJICHUH C ONOpPOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue siBICHMUS;

¢ UCIIOJIB30BaTh MPU PEIICHUH Y4YEOHBIX 3aJa4 COBPEMEHHbIE MH(GOPMAIIMOHHBIE
TEXHOJOTUU JJisi TIOMCKA, CTPYKTYPUPOBAHHS, HWHTEPHpPETallMd U MPeACTaBICHUS
y4eOHOM ¥ HayYHO-TIOMYJISIpHON MH(OpPMAIUK, TIOTYYEHHON U3 Pa3INYHBIX HCTOYHHUKOB,
KPUTHYECKH aHATM3UPOBATH MOJyd4aeMyt0 HH(POPMAIIUIO;

¢ OOBSACHITH MPUHIMUIBI JACHCTBUS MAaIllUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuvaTh YCIOBHS UX 0€30MacHOTO UCTIOIb30BAHUS B TOBCEHEBHOM JKU3HM;

o IPUBOJIUTHh TPUMEPHI BKJIAJla POCCUHUCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

¢ UCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B MOBCETHEBHON >KU3HH JIJIS
oOecrieueHusi 0€30MAaCHOCTH TPU OOpalleHuH ¢ NOpudopaMud U TEXHUYECKHUMU
YCTPONCTBAMH, [IJIi COXpPAHEHUS 3J0POBbS W COOJIONCHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPELE;

o paboTaTh B TPYIIIE C BBHITIOJIHEHUEM PA3IMYHBIX COIIMAIBHBIX POJIEH, MIIAHUPOBATH
paboTy TpYIIbI, pPaIMOHATBHO  PAcCHpeaeNiaTh OOf3aHHOCTH W IUIAHUPOBATh
JeSITENPHOCTh B HECTAH/IAPTHBIX CHUTYAIUAX, aJI€KBATHO OIICHWBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYMITHI B PEIICHUE PACCMAaTPUBAEMON TTPOOIEMBI.

Conep:xkaHue y4eOHOT0 npeaMeTa

10-i knace

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI 0 TO3HAHMS

®dusuka — HayKa o npupoje. Hayunbie METOAbI TO3HAHUS OKPYX aroUIero Mmupa. Ponb
AKCIIEPUMEHTA U TEOPUH B MPOIIECCE TTO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PH3HUKE.



MopenupoBanue (U3MYECKUX SBICHUA M npoueccoB. HayuHble rumotessl.
dusnyeckre 3aKOHbI U TeOpUU. ['paHUIIbl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHImn
COOTBETCTBHSI.

Ponb u mMecTo ¢pu3uku B (pOpMUPOBAHMU COBPEMEHHON HAay4YHOW KapTHUHBI MUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JTHOJACH.

JleMoHCTpauuu

AHanorobsie U UGPOBLIE UBMEPUTEIIHLHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATUYNUKH.

Paszpnen 2. Mexanuka

Tema 1. KunemaTnka

Mexannyeckoe aBukeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro ABWKEHUA. Cucrema
orcyeTa. TpaeKkTopus.

[lepemerienue, CKOpoCTh (CpeaHsiss CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U YCKOpPEHHUE
MaTrepualbHOM TOYKHM, HUX TMPOEKIUH HA OCH CHUCTeMbl KoopauHat. CroxeHue
IIEPEMEILIEHUN U CII0)KEHUE CKOPOCTEM.

PaBHOoMepHOE W  PaBHOYCKOpEHHOE MpsIMOJIMHEHHOEe ABWKeHue. [ 'paduku
3aBUCUMOCTH KOOpJHUHAT, CKOPOCTH, YCKOPEHMS, IyTH U MNEPEMEIICHUs MaTepuaaibHOU
TOYKH OT BPEMEHH.

CBobonHoe nazieHue. Y CKOpeHrue CBOOOTHOTO MaJeHUsI.

KpuBonuueitnoe nBukeHue. J[BUKEHUE MaTepUalbHOW TOYKU IO OKPYKHOCTU C
HNOCTOSIHHOM 1O MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsE cKOpocTh. [lepuoa u
yacTtoTta oOparmieHus. LleHTpocTpeMuTenbHOe yCKOpEHHUe.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: CIUJIOMETD, JIBUKCHHUE
CHapsJI0B, LICIIHbIE U PEMEHHBIE IIEPENAYU.

JlemoHcTpanuu

e Mozenp cHCTEMBI OTCUETa, WUIFOCTPALUS KHUHEMATUYECKUX XapaKTEPUCTUK
JBHKCHUS.

o [Ipeo6GpazoBanne ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

o [lanenue Ten B BO3AyXe U B pa3peKEHHOM POCTPAHCTBE.

« HaGmionenne nBuxeHus Tena, OpOIIEHHOTO TIOJ YIVIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

« I3mepenune yckopeHust CBOOOTHOTO ITaICHHUS.

» HanpaBiienne ckopocT Ipu ABUKEHUHU 11O OKPYKHOCTH.

VY4eHnueckuit KCEPUMEHT, J1a00paTOpHbIE PaOOTHI

o I3yueHne HEPABHOMEPHOIO JABMKEHUSA C LEIbI0 OIPEAEIICHUs MIHOBEHHOU
CKOPOCTH.

o UccnenoBanue COOTHOLIEHHST MEXKIY MYTSIMH, TMPOWJICHHBIMU TEJIOM 34
MOCJIEIOBATENBHBIE PABHBIE MPOMEXYTKH BPEMEHU ITPU PABHOYCKOPEHHOM JIBHUKECHUH C
HA4YaJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

o M3yueHne NBMKEHUS IApUKA B BA3KOU )KUJKOCTH.

» 3yuenue nBuxkeHus Tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuamun otHocutensHOcTH [anunes. Ilepseiii 3akoH HeroTona. MHepumanbHble
CHUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoil 3akon Hperorona mms
MaTepuaibHOW TOUKHU. Tperuii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.



3akoH BceMUpHOro Tiarotenusi. Cuna tsokectu. [lepBasg kocMudeckass CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxKeHus, kauenusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHusi CKOJbXKeHUS H cwia TpeHus mnokos. Koapdumument tpenus. Cuna
CONPOTHUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[locTynarenpHOE U BpaliaTeabHOE JBUKEHHUE a0COJIFOTHO TBEPIOIO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpamieHus. [lmeuo cunbl. YCI0BUS paBHOBECHS
TBEPAOTO TeNa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOJAIIMIHUKHU, JIBUKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTpanuu

o SIBNICHUE MHEPLINH.

« CpaBHEHHE MacC B3aUMOJEHUCTBYIOIIMNX TEJI.

« Bropoii 3axon HeroToHa.

« 3mepenue cui.

o Cl10XeHue cuil.

 3aBUCHMOCTH CUJIBI YIIPYTOCTH OT AehOpMaIiuu.

« HeBecomocTh. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUM.

o CpaBHEHHUE CWJI TPEHUS MOKOS, KAYEHUS U CKOJIBKEHHUS.

o YCIJIOBUSI paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

VY4eHnueckuit SKCepruMeHT, J1abopaTopHbIe PabOThI

« 3yuenue aBmxeHus Opycka 1o HaKJIOHHOW TTIOCKOCTH.

« UccnenoBanrie 3aBUCHMOCTH CHJI YIOPYTOCTH, BO3HHUKAKOIIMX B MPYXKUHE U
PE3UHOBOM o0paslie, OT uX AehOopMaIlHH.

» NccnenoBanre ycnoBUid paBHOBECHUS TBEPIOTO TEJIA, UMEIOLIETO OCh BPAILICHMUS.

Tema 3. 3aKoHBI COXpPAHEHHUS B MEXaHUKE

NmMnynsc matepuanibHOM TOYKU (TE€na), CUCTEMbl MaTE€pUANIbHBIX TOYeK. Mmysbc
CWIbl W W3MEHEHUE HMIyJbCca Tejla. 3aKOH COXpPAaHEHUsI HUMITyJibca. PeakTuBHOE
JBUKEHHE.

PabGora cwibl. MOIIIHOCTE CHUJIBL.

Kunernueckast oHepruss wmaTepuanbHOW TOo4Ykd. Teopema 00 W3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[lotennmanbuass sHeprusg. [loTeHnmanbHas sSHEprus ynpyro neGopMupoBaHHON
npyxuHsbl. [loTeHIIMaIbHAS SHEPTUA TeJa BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnuanbpHbIe U HETIOTEHITUATBHBIE CHIIBI. CBsI3b paOOThl HEMOTCHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHMYECKON SHEPruu CUCTEMBbI TeJl. 3aKOH COXPAHEHUSI MEXaHWYECKOU
SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
MPYXKUHHBIA MUCTOJIET, IBU)KEHUE PAKET.

JleMoHCTpauuu

e 3aKOH COXpPAHEHHUs UMITYJIbCA.

» PeakTuBHOE NBUKEHUE.

« [Iepexo moTeHIIMANBHON YHEPTUN B KWHETUUYECKYIO M OOpaTHO.

VYyeHnyeckuil 3KCepUMEHT, J1a0OpaTOpHbIE pabOThI



o I3yuenue aOCOJIOTHO HEYNpPYroro yJaapa C IOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAsATHUKOB.

« UccnenoBanue cBsizu pabOThl CHIIbI C U3BMEHEHMEM MEXaHUYECKON 3HEpruu Teja
Ha [pUMEpE PACTIKEHUS] PE3NHOBOIO JKI'yTa.

Paszpnen 3. Mouieky/isipHasi pU3NKa ¥ TEPMOJAMHAMHMKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHY €CKOI TEOPUH

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUM W HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxkenue. Huddysua. Xapaktep ABIKEHHUS U
B3aMMOJENCTBUS YaCTUL] BEUIECTBA. MOAENN CTPOEHNUS Ta30B, )KUAKOCTEN U TBEPIBIX TEI
1 OOBSICHEHHE CBOICTB BEIIECTBAa HAa OCHOBE 3TUX Mojienell. Macca u pazmepsl MOJIEKYJI.
KomnuectBo BemecTsa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ee nsmepenue. [llkana temneparyp Llenbcusi.

Mopens wuaeanpHOro rasa. OCHOBHOE YpPAaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOMN
TEOpUHU HUJCANBHOrO raza. AOCOJIIOTHAs TeMIeparypa Kak Mepa cpeJHed KUHETUYEeCKOH
SHEPIruM TEIUIOBOTO ABWKEHMS vacTull rasa. Illkama temnepatyp KenbBuna. I'a3oBbie
3aKkOHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon Jlanbrona. WM3ompomeccsl B
UJCAIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BemecTBa. ['paduueckoe mpeacraBieHue
U30IPOLIECCOB: U30TEpPMa, H30X0pa, u300apa.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP.

JleMoHCTpanuu

o OMBITHI, TOKA3BIBAIOLIME JUCKPETHOE CTPOCHUE BelecTBa, GoTorpaduu MOJIEKYI
OpraHUYECKUX COECTUHEHUM.

o OnpITHl IO U PY3UN KUAKOCTEH U ra30B.

e Monienb GpOyHOBCKOTO JABUKECHHUS.

« Mopenb onsita llITepha.

o OnbITHI, 1OKa3bIBAIOUIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3AaUMOAECHCTBHSL.

« Mogenb, WIUTIOCTPUPYIOIIAs TPUPOY AaBIEHUS ra3a Ha CTEHKH COCYya.

o OnbITHI, WUTIOCTPUPYIOLIME  ypaBHEHHUE  COCTOSIHUSA  UACAJIbHOTO  rasa,
U30IPOIIECCHI.

VY4eHnueckuit SKCeprUMEHT, J1abopaTopHbIE PabOThI

« Onpenenenre Macchl BO3lyXa B KJIACCHOW KOMHATe Ha OCHOBE U3MepeHuil oobema
KOMHATBHI, JABJICHUS U TEMIIEPATYPHI BO3AyXa B HEM.

« UccnenoBanre 3aBUCUMOCTH MEXAY IapaMeTpaMHu COCTOSHHUS Pa3peKeHHOTO
rasa.

Tema 2. OCHOBBI TEPMOAUHAMUKH

TepMmoauHamuueckas cucteMa. BHYTpeHHsISL SHEPTUS TEPMOAMHAMUYECKON CUCTEMBI
u cnocoObsl ee u3MeHeHus. KomnmdecTBo TemnoTrel M padora. BHyTpeHHss »Heprus
OJIHOATOMHOI'0 MJI€AJIBbHOIO ra3a. Buael Teronepenayun: TemIONpOBOAHOCTh, KOHBEKIIHS,
U3JIydeHue. Y7enbHas  TEIUIOEMKOCTh  BemecTBa. KOJIMYECTBO  TEIUIOTHI  IIPH
TEerIonepeaye.

[lonsitue 00 aguabatHoM mporuecce. [lepBoiit 3akoH TepmoanHaMuku. [IpumeHenue
MEePBOro 3aKOHA TEPMOJUHAMUKHU K H3ompoleccaM. ['paduueckas unreprnperanusi padoThl
rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTh IpolieccoB B MPUPO/IE.



TeroBble MamuHbl. [lpuHnMNBL AedcTBUS TemIoBbIX MaliuH. IIpeoOpasoBaHus
SHEPIruM B TEIUIOBBIX MainHaX. Kos)puIUEeHT Monae3HOoro NeMCTBUS TEIJIOBOM MallWHBI.
Huxn KapHo u ero kodP@GUIMEHT MOJIE3HOTO MEUCTBUS. DKOJOTHYECKHE MPOOIEMbI
TEIUIOPHEPTETUKHU.

TexHuyeckne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: JABUIATEb BHYTPEHHETO
cropaHusi, ObITOBOM XOJOAMIHHUK, KOHIAUITUOHED.

JleMoHCTpauuu

« I3MeHeHne BHYTpeHHEN SHEPIruu Teja MpU COBEPIICHUU PabOThI: BBUIET MPOOKU
13 OYTBUIKU TOJI IEUCTBHEM CKATOTO BO3JAyXa, HarpeBaHue 3(upa B JIATYHHOU TpyOKe
MyTEM TpEeHUs (BUACOIEMOHCTPALINS).

« I3MeHeHne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Teja MpH TeIuIonepeaye.

o OnpIT 110 aAMa0aTHOMY PACIIMPEHUIO BO3/1yXa (OTBIT C BO3AYITHBIM OTHHUBOM).

e« Monenu mapoBoil TypOWHBI, JBUTaTeNisi BHYTPEHHETO CrOpaHMs, PEAKTUBHOTO
JIBUTATEIS.

YyeHnyeckuit IKCIEPUMEHT, JTabopaTOpHbIE PabOTHI

« I3mepeHnue yaenbHOM TEMI0EMKOCTH.

Tema 3. ArperatHblie cocTossHMS BemlecTBa. Pa3oBbie mepexoabl

[TapooOpazoBanue u KoHjaeHcanus. VcnapeHue u kuneHue. AOCONIOTHAS W
OTHOCHUTENIbHAS  BJIAXHOCTh BO3Ayxa. HacelleHHBId map. YaenpHas  TeIwoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teepnoe Tteno. Kpuctamnuueckue u amopdHbie Tena. AHHU30TPOMNHS CBOMCTB
kpuctamioB. JKunkue kpuctambl. CoBpeMmeHHble  Marepuanbl. [lnaBneHue u
KpUCTaJTU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUHM TIOJTYYEHHS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCIIE
HAHOMAaTEpPHUaJIOB, U HAHOTEXHOJIOTHHU.

JlemoHcTpanuu

« CBOIICTBA HACBIILICHHBIX MTAPOB.

» Kunenuve npv noHn»KEHHOM [1aBJICHUHU.

« Cioco0ObI M3MEPEHUS BIIAKHOCTH.

« HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

o JIleMOHCTpanust KpUCTAJIOB.

Y4eHuueckuit SKCEPUMEHT, JIa00paTOPHBIE PAOOTHI

o MI3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMHuKA

Tema 1. DnekTpocTaTuka

OnekTpuzauus Tea. OJEeKTpU4ecKuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX 3apsJIOB.
[IpoBOAHUKH, IUAIEKTPUKUA W MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apsigoB. 3akoH Kynmona. ToYedHBIM 3JIEKTPUYECKHAN  3apsl.
DnekTpruueckoe nose. HanmpsskeHHOCTh 3ieKTpudecKkoro noss. [IpuHoun cyneprno3uuuu
ANEKTPUYECKUX NOJIeH. JINHNK HATPSY)KEHHOCTHU 3JIEKTPUYECKOTO OIS



Pabora cun »nekrpocratnueckoro mnons. llorennuan. Pa3HOCTh MHOTEHIMATOB.
[IpoBOgHMKM ¥ JOMAJIEKTPUKA B  DIIEKTPOCTATHYECKOM moJie. JlWdnexkTpuueckas
ITPOHUIIAEMOCTb.

OnekTpoeMKOCTh.  KonaeHcatop. DIEKTPOEMKOCTh IIJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckue  yCTpOMCTBA U IPAKTUYECKOE  IPUMEHEHUE:  DIIEKTPOCKOIL,
ANEKTPOMETP, IEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHIAEHCATOP,
KOIMPOBAJIbHBIN anmapar, CTpYHHBIN IPUHTED.

JleMoHCTpauuu

o YCTPOWCTBO Y NPUHLMII IEUCTBUS 3JIEKTPOMETPA.

« BzanmopelicTBue Ha’IEKTPU30BAHHBIX TEIL.

o DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEIN.

o [IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

o DJIEKTPOCTATUYECKAS 3ALUTA.

o JINPAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

» 3aBUCHMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCaTopa OT IUIOU[AAY IUIACTHH,
PACCTOSIHUSA MEXY HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

« DHEpPrus 3apsyKEHHOr0 KOHAEHCATOpA.

VY4eHnueckuil SKCepUMEHT, J1abopaTopHbIe PabOThI

« I3mepenue 31eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. IlocToOsHHBII JIeKTPUYeCKH TOK. TOKH B pa3iMyHbIX cpeaax

DNEeKTpUUECKUN TOK. YCJOBHUSA CYIIECTBOBAHUS AJIEKTPUUYECKOro ToKa. McTouHuMkM
Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEeKTpUYECKOE  CONMPOTHUBJIEHUE.  YJAEJIbHOE  CONPOTHUBICHUE  BEIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEIIAHHOE COEJMHEHNE POBOJHUKOB.

PaGota snexrpuueckoro toka. 3akoH [[xoymns—Jlenma. MOMHOCTh 3JIEKTPUUECKOTO
TOKaA.

DNEeKTpOABWKYIIAasl CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHKA TOKA. 3akoH OMa
JUIS1 TIOJTHOM (3aMKHYTOM) 3yieKTpuueckoi menu. KopoTkoe 3aMblkaHuUE.

DONEeKTpOHHAsT MNPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBHCUMOCTb CONPOTHUBIICHUS
METAJJIOB OT TeMmnepaTypbl. CBEpXIpPOBOAUMOCTb.

DNEeKTpUUeCcKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHas: U MPUMECHAS MPOBOJAUMOCThH MOJYIMPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTPUUECKUU TOK B PAacCTBOpax M paciiaBax AJIEKTPOJIMTOB. DIEKTPOJIUTHUECKAS
JMCCOLMAIUSI. DISKTPOJIH3.

DOnekTpuueckuid TOK B razax. CamMoCTOATENbHbIA M HECAMOCTOSITENIbHBIN pa3psl.
Monnus. [1na3zma.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJBTMETD,
peocTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTENIbHbIE MPUOOPHI, IIEKTPOOCBETUTEIbHBIC
pUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN MO, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJYNIPOBOAHUKOBBIN THO/I, TaJIbBAHUKA.

JleMoHCTpauuu

o MI3MepeHue CUIIbl TOKa U HAPSIKEHUS.



e 3aBUCUMOCTh CONPOTHUBJIECHUS LWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI,
IJIOIAU ITONEPEYHOr0 CEYCHUS U MaTepraa.

« CMemaHHOEe COEIMHEHNE IPOBOJHUKOB.

o [IpasmMoe  m3MepeHHE  DNEKTpPOABMXKYLIEW cuibl. KopoTkoe  3aMbIKaHHE
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

 3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPHI.

o [IpoBOAMMOCTB DJIEKTPOJIUTOB.

 MckpoBoi pa3psa U IpOBOAUMOCTD BO31yXa.

o OTHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Y4eHnuecKkuil 3KCIepUMEHT, J1abOpaTOpHbIE PabOTHI

o MI3yyeHne cMEanHoro COeAMHEHNs PE3UCTOPOB.

o I3MepeHue HIEKTpOABUKYLIEH CHUJIBI MCTOYHMKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUS.

« HaGmonenue anexkrposnusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 10-M Kjacce oCyIIECTBISETCS ¢ YUETOM
coJiep KaTeNIbHbIX MEXIPEAMETHBIX CBSI3€i ¢ KypcaMuW MaTeMaTHUKH, OMOJIOTHH, XMUMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHble TTOHATUSA, CBA3AHHBIE C U3YYECHUEM METOJIOB HAYYHOI'O ITO3HAHUSA:
ABJICHHUE, HAYYHbIN (PakT, runote3a, pusnyueckas BEIUUYUHA, 3aKOH, TEOpHs, HAOII0IeHHE,
JKCIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Marematuka: pelieHHe CHUCTEeMbl YpaBHEHMH, JMHeWHas ¢QyHKUus, napaboia,
runep6oia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUUECKHE (DYHKIIMM: CUHYC, KOCHUHYC,
TQHIEHC, KOTAaHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbBI U UX
IIPOEKIUU Ha OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonorusa: mexaHundyeckoe JABMKEHHE B JKMBOM mpuponae, auddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OpPraHU3MOB (BHJABI TEIIONEpENayd, TEIJIOBOE paBHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOM IIPUPOJIE.

XHAMUA: JHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISpPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH WM Ta3oB,
AIEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLUALINS, TAIbBAHUKA.

['eorpadusi: BIaXXKHOCTb BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

TexHonorus: npeoOpa3zoBaHUE IBW)KEHUI C HCIOJIB30BAHUEM MEXAHU3MOB, y4eT
TPEHUs. B TEXHUKE, IMOALIMIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHCHHS HMIIyJIbCca B
TEXHUKE (pakeTa, BOJOMET U JAp.), ABUraTellb BHYTPEHHErO CropaHus, rnaposas TypOuHa,
OBITOBOM  XOJONWJIBHUK, KOHIUIIMOHEP, TEXHOJOTMHM TOJIY4YEHHUS] COBPEMEHHBIX
MaTepuaaoB, B TOM YMCJIE HAaHOMATEPUAJIOB, U HAHOTEXHOJIOIMU, DJIEKTPOCTATUYECKAS
3a11uTa, 3a3€MJICHUE 3IIEKTPOTIPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTPOHArpeBaTesIbHbIE TPUOOPHI, JIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

11-ii kace

Paznen 4. JaekrpoguHaMuKa

Tema 3. MarauTHoe 1moJie. JJIeKTPOMATHUTHASI HHAY KLU

IlocTossHHBIE MarHuTHl. B3aumMoIeCTBUE NOCTOSHHBIX MarHUTOB. MarHuTHOE IIOJIC.
Bextop MarnuTtHOW WHAyKUuU. [IpuHOMI Cyneprno3vlvu MAarHUTHBIX TOJEd. JInHuum



MAarHUTHOM HWHAYKUWM. KapTuHa JWMHUNA MAarHUTHOM MHAYKOWM TIOAS TMOCTOSHHBIX
MAarHuTOB.

MarauTHoe moj€e MPOBOJHMKA C TOKOM. KapThHa JIMHHMI MHIYKUMA MAarHUTHOTO
MOJISL ITIMHHOTO MPSAMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOIHUKA, KATYIIKHU C
TOKOM. OnbIT Dpcrena. BzanmoneicTBue MpoOBOAHUKOB C TOKOM.

Cuna AMnepa, ee MOJ1yJIb U HallpaBJICHHUE.

Cuna Jlopenua, ee MOIynb U HampaBieHUE. J[BUKEHME 3apsHKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHOM noJe. Pabora cuisl Jlopenna.

SIBiieHMe DIEKTPOMArHUTHOM MHAYKUMU. IIO0TOK BeKTOpa MarHUTHOM HHIYKLUH.
DIIEKTPOABWKYIIAS CUJIA UHAYKIWH. 3aKOH 3JIEKTPOMarHuTHOW nHaykiuu dapanes.

BuxpeBoe anekrpudeckoe mnosie. INEKTPOABUKYIAs CUJla MHAYKIWHU B TPOBOJHUKE,
JBHOKYIIIEMCS OCTYNaTEIbHO B OTHOPOJTHOM MAarHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEeHME CAMOMHIYKIIMU. DIEKTPOABMKYIIAsl CHJIA CAMOUHIYKIIWH.

DHEpPrusi MArHUTHOTO MOJI KaTYIIKK C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue YCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: MOCTOSIHHbICE MAarHUTHI,
AJIEKTPOMArHUTHI, AJIEKTPOJIBUTATEN b, YCKOPUTEIN SJIEMEHTAPHBIX YACTUI, MHTYKIIMOHHAS
neyb.

JleMoHCTpanuu

« OnwIT OpcTena.

o OTKJIOHEHHE AIEKTPOHHOTO MyYKa MATHUTHBIM MOJIEM.

o JIuHMY MHIYKIIUM MarHUTHOTO MOJISI.

« BzaumopeiictBue 1ByX NPOBOJIHUKOB C TOKOM.

« Cuna Ammnepa.

o JlerictBue cuibl JIopeHIa Ha MOHBI AJICKTPOJIUTA.

o SIBNIEHNE BIEKTPOMATHUTHON UHAYKIIUH.

o [IpaBuno Jlenna.

e 3aBUCHMOCTb 3JIEKTPOJABIKYIIEH CHJIBI HMHIAYKIHH OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.

o SIBNIEHNE CAMOMHIYKIIUHY.

VY4eHnuecKkuit IKCIIePUMEHT, JIa00paTOpHBIE PAOOTHI

o MI3yyeHne MarHuTHOr O MOJIs KATYIIKH C TOKOM.

» lccnenoBanue nericTBUs NOCTOSSHHOTO MArHUTA HA PaMKy C TOKOM.

 lccnenoBanue siBICHUA 3JIEKTPOMArHUTHOW MHTYKIIHH.

Pasnea 5. Kone6anust 1 BOJIHBI

Tema 1. Mexannueckue 1 3JIeKTPOMarHUTHbIE KOJIeOaHUS

Konebarensnas cuctema. CBOOOMHBIE MexaHWYECKHE KosieOaHusa. ['apMoHMYecKue
koneOanms. [lepmon, wactora, amrmuTyna u ¢asza konebanuil. [IpyXUHHBI MasSTHHK.
MaremaTuueckuii MasiTHUK. YpaBHEHUWE TrapMoHWYecknXx Kojebanui. IIpeBpainenue
SHEPIUM MPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit kKoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HICAIBHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHSl MEXKJIY MEXaHUYECKUMU M DJIEKTPOMATHUTHBIMU
konebanusamu. @Dopmyna TomcoHa. 3aKkOH COXpaHEHUS OHHEPrUM B  HJICATBHOM
KoJieOaTeIbHOM KOHTYPE.



[IpencraBienne o 3aryxaromux KoieOaHUsX. BbIHYXIEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXA€HHbIE 3JI€KTPOMATrHUTHBIE KOJI€OaHHUS.

Ilepemennslii TOK. CMHYCOMIAIBHBIA NMEPEMEHHBIM TOK. MOIITHOCTh MEPEMEHHOTO
TOKa. AMIUINTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA M HAIPSKEHUS.

Tpauncdopmatop. [IpousBoacTBo, nepeaaya U NOTPEOICHUE SIEKTPUUECKON IHEPTUU.
OKOJIOTMYECKHE PUCKH INPHU IMPOU3BOJCTBE JIEKTPOIHEpruu. KynbTypa HCHOIB30BAHUS
3JIEKTPOAHEPTUU B TTIOBCEAHEBHOM KU3HU.

TexHuyecKkue yCTpPOWCTBA U IIPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUN 3BOHOK,
reHEpPaTOp MEPEMEHHOTO TOKA, TUHUU AJIEKTPONEPEIAUH.

JleMoHCTpauuu

o UccnenoBanne mnapamMeTpoB KoyieOaTe€IbHOM CUCTEMbl (NMPYXKUHHBIA WA
MaTEMaTUYECKUN MASTHUK).

« HaGmronenue 3aryxaromux KojaeOaHu.

 UccnenoBanuie CBOWCTB BBIHYXJACHHBIX KOJIEOAHUIA.

« HaGmonenue pesonanca.

« CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

o OcumsuiorpamMMbl (3aBUCMMOCTH CHUJIBI TOKAa U HANPSOKEHUS OT BPEMEHU) JUIs
ANEKTPOMArHUTHBIX KOJICOaHMIA.

o Pezonanc 1npu  mocnenoBaTENbHOM — COECIMHEHUM — PE3UCTOpPA,  KAaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

« Mozenb TMHUY AJIEKTPONEPEAAUH.

VY4eHnueckuit SKCepruMeHT, J1abopaTopHbIe PabOThI

o UccnenoBanue 3aBUCMMOCTH TEpPHOJIa MaJlbIX KOJeOaHWl Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

« UccnenoBanre mepeMEHHOTO TOKA B IIENMU W3 TOCIEIOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTylIKA U PE3UCTOPA.

Tema 2. MexaHn4ecKHe U 3IEKTPOMATHUTHBIE BOJIHBI

MexaHnueckue  BOJHBI, yciaoBus  pacnpoctpaHeHusa. llepuon.  CkopocThb
pacnpocTpaHeHus U JUITMHA BOJHBI. [lomepeunbie u mpoosibHbIe BOMHBL. MHTEepdepeHius
U TUPPAKIUS MEXaHUYECKUX BOJIH.

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

ONEeKTpOMAarHUTHHIE BOJHBL. YCIOBHSA W3JIyYEHHS DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opuentanmusi BekTopoB E, B, V B snexkrpomarnutHoll BonHe. CBolicTBa
AIIEKTPOMAarHUTHBIX BOJIH: OTpa)XCHHE, TNpeJIOMJICHHE, Moisipu3anus, Iudpaxius,
unTeppepeHuus. CKOpocTh IMEKTPOMArHUTHBIX BOJIH.

[IIxkana 3MeKTPOMAarHUTHBIX BOJIH. [I[pMeHeHnEe AEKTPOMATHUTHBIX BOJIH B TEXHUKE
U OBITY.

IIpuHIHNBI paguoCBA3U U TeneBUACHU. Pannonokanys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHME:  MY3bIKAJIBHBIC
WHCTPYMEHTHI, VyJIbTPa3BYKOBas JMAarHOCTUKa B TEXHUKE W MEAULHHE, panap,
paguoONpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

JleMoHCTpauuu

« OGpa3oBaHue U pacpOCTPAHEHUE MTONEPEYHBIX U TPOJOJIBHBIX BOJIH.

« Koneburomeecs Te€10 Kak HCTOYHUK 3BYKA.



« HaGmonenre oTpakeHus ¥ MpeIoMIIEHUSI MEXaHUYECKUX BOJIH.

« HaGmronenne nntepdepeHunn u tuppakiini MEXaHMIeCKUX BOJIH.

» 3BYKOBOM PE30HAHC.

« HaGmroienre cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M 4acTOTOM
KOJIeOaHUI.

o MccnenoBanue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, IIPEIOMIICHHUE,
noJispu3anus, 1udpakius, HTepdepeHuns.

Tema 3. OnTuka

['eomeTpuueckas onrtuka. [IpamMoOnMHENHOE pacpOCTPaHEHUE CBETA B OJHOPOJIHOU
cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoenue n3o00paxkeHuil B IIIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akoHbl MpeIOMJIEHUS cBeTa. AOCOJIIOTHBIM TOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi moJIHOro BHYTPEHHETO
OTpPaKEHHUS.

Hucnepcust cBeta. ClnoxHbI cocTaB Oenoro ceera. L[ger.

Cobuparomue u pacceuBaroniue JuH3bl. ToHKass nuH3a. POKYCHOE pAaCcCTOSHUE U
onTHYeCKass cuja TOHKOM JuH3bL llocTpoeHne wu300pakeHUd B COOMpArONIMX U
paccenBarolux JuH3aX. PopMysia TOHKOW JIMH3bI. Y BETUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECCKON ONTHKH.

BonnoBas ontuka. HuTepdepenunss cBeta. KorepeHTHblE HMCTOYHHMKHU. Y CIOBUS
HAOJIIOIEHUsT MaKCHMyMOB W MHUHHUMYMOB B HHTEp(EPEHLIHOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa ceera. [AudpakuvoHHas pelmieTka. YcCJIoBUE HAOMIOIEHUS TIJIaBHBIX
MaKCHUMYMOB TIpH MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tomapuzanus ceera.

TexHuueckue yCTpOHWCTBA U MPaKTUYECKOE MPUMEHEHHUE: OUKH, Jyma, (poToanmapar,
NPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs OMNTHKA, AU(PPAKIIMOHHAS
peueTKa, moJaspou.

JlemoHcTpanuu

o [I[psiMonuHEIiHOE  pacnpoCTpaHEHHE, OTPAKEHHE U  MPEIOMJICHHE CBETa.
OnTudeckue mpuOopHI.

o [lonHOE BHYyTpEeHHEE OTpaxkeHne. Mojenb CBETOBOAA.

 UccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

« Monenu MUKpOCKOIIa, TeJIeCKOomna.

« HaGmronenne narepdepeniimyu ceera.

« HaGmronenne nudpakmmu ceera.

« HaGmoienne nucnepcuu ceera.

o [TonydeHue cniekTpa ¢ MOMOUIBIO MPU3MBI.

o [Tomydyenne ciexTpa ¢ MOMOMIBIO AUPPAKITUOHHON PEIICTKH.

« HabGnroienue nonsipusanuu cBeTa.

VYyeHnnueckuit 3KCepUMEHT, Ja00paTOpHbIE padOTHI

« I3mepenue nokazarens NpeaoMIeHUs CTEKIA.

» UccnenoBanuie CBOMCTB M300paKEHU B JTMH3AX.

« Habmonenne gucnepcuu cBeTa.



Pasznesn 6. OcHOBBI cCrIeMATBLHON TEOPUH OTHOCUTEIBHOCTH

I'paHunbl IPUMEHUMOCTH  KJIACCUYECKOW MexaHuku. llocTynaTel cnenuanibHOU
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJIYJISl CKOPOCTH CBETA B BAKyyM€, IPUHIIUII
OTHOCUTEJIBHOCTH DUHIITEWHA.

OTHOCHUTENBHOCTh OTHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPAILICHUE JIJTAHBI.

DHEPrusi 1 UMNYJIbC PEISATUBUCTCKON YACTUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTUS MTOKOSI.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. DiieMeHTHI KBAHTOBOI ONITUKU

®oronsl. Popmyna Ilnanka cBs3u sHepruu (PoToOHA € €ro 4acTOTOH. DHEprus u
uMIyJibe poToHa.

OtkpeiTie u wuccienaoBanue ¢oroddpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotoadpdexra. VYpaBHenuwe OiHmTeitHa s dotoddpdexra. «KpacHas rTpaHHIay
doTorddexra.

JlaBnenwme cBeta. OnbiTel I1.H. JIeOenena.

XHUMHUYECKOe JEUCTBUE CBETA.

TexHuveckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: POTOIIEMEHT, (OTOIATUHK,
coJiHeYHasi baTapes, CBETOIUO/I.

JleMoHCTpauuu

e ®0oT03((heKT HA YCTAaHOBKE C ITMHKOBOM IJIACTHHOM.

« UccnenoBanue 3akoHOB BHemtHero ¢poTodddexra.

o CBeTOIMO.

o Conneunas Oartapes.

Tema 2. CTpoenne aToma

Mopens aroma Tomcona. OmbiTel Pesepdopma mno paccesHuro o -4acTHIl.
[Tnanerapuas monens atoma. [loctynatel bopa. M3nydenue u noriomieHre GOTOHOB MpU
Mepexo/ie aToMa ¢ OJIHOTO YPOBHS dHEPTruM Ha JApyrou. Bujasl criekTpoB. CrieKTp ypoBHEN
SHEPIruM aTomMa BOAOpOoAa.

BosnnoBbie cBoucTtBa wactun. Bomabel ge bpoinsg. KopnyckynsipHO-BOJTHOBOU
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHBIM aHaN3
(cIeKkTpOoCKOII), Ja3ep, KBAHTOBbINA KOMIIBIOTED.

JleMoHCTpauuu

« Monens onsita Pesepdopaa.

« Onpenenenue IIMHBI BOJHBI Jla3epa.

« HaGmroteHre TMHEHYIATHIX CIIEKTPOB U3ITYUCHUS.

o Jlazep.

Y4eHnuecKkuil SKCIEPUMEHT, JIA00PaTOPHBIEC PAOOTHI

« HaGmrotenre muaEigaTOro crekTpa.

Tema 3. AToMHOe s1APO

OKCIIEpUMEHTBI,  JOKA3bIBAIOIINE  CIIOKHOCTh  CTpoeHus  snpa. OTkpeiTHE
paguoaktuBHOCTU. OmbiTel Pezepdopna mo ompeneneHuro cocraBa pPaJMOaKTUBHOTO
m3nydyenus. CBoiicTBa anb(da-, 6eTa-, raMma-u3nydeHus. BausHue paguoakTUBHOCTU Ha
YKUBbBIC OPTaHU3MBI.



OTtkpeiTHE TTpOoTOHA U HeWTpoHa. HykimonHas moaens siapa ['eitzen6epra—lBanenko.
3apsn saapa. MaccoBoe unciio aapa. M30Tomsl.

Anbda-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaj. ['amma-uznydyeHue.
3aKOH PaJMOAKTUBHOIO pacnajia.

DOHeprust CBsI3U HYKJIOHOB B siipe. A nepHbie cuibl. [ledexT maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sA1€p.

SAnepubiii peakrop. Tepmosiaepubiii cunTe3. [IpoGnembl U NMEPCHEKTUBBI SAECPHOU
DHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl Ha0JIIOIEHHS U PETUCTPALIUN IEMEHTAPHBIX YaCTHULI.

dyHaaMeHTagbHble B3auMoAeicTBus. EnuHcTBO husnveckoil KapTUHBI MUpa.

TexHuueckne ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHME: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

JleMoHCTpauuu

o CYETUHK MOHU3HUPYIOIIMNX YACTHII.

VY4eHnueckuil SKCepruMeHT, J1abopaTopHbIe PabOThI

 UccnenoBanue TpekoB 4acTHI] (11O TOTOBBIM (hoTOrpadusim).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

Otanbl pa3BuTHUs acTpoHOMHM. [IpuKiagHOE M MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMHH.

Bun 3Bezgnoro ne6a. Co3Bes3ausi, sipkue 3Be3/1bl, IUTAHETHI, UX BUIUMOE JABUKCHHE.

Conneynas cucrema.

Connue. ConHeunass akTUBHOCTb. MlcTouHuk »Heprur CojiHLA M 3Be3[. 3BE31bl, UX
OCHOBHBIE XapaKTepHUCTUKU. Jlnarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTHY». 3BE3/bI
TJIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY» NJIs 3BE3[] IJIaBHOU
MOCJIEIOBATENILHOCTH. BHyTpeHHee cTpoeHue 3Be3n. COBpPEMEHHBIE MPEIACTABICHHS O
IPOUCXOKAEHUU U 3BOToLNN COoIHIA U 3B€3/1. DTalbl )KU3HU 3BE3/1.

Muieunsiii [Tyth — Hama [Nanaktuka. [lonoxxenue u nBukenue CosHia B ['anakTuke.
Tunbl ranakTuk. PaguoranakTuky U KBa3zapbl. UepHBIE OBIPHI B siApax rajJaKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa606na. Pazberanue ranaktuk. Teopus
Bosbmioro B3peiBa. PenukroBoe nsnydeHue.

MacmrabHas ctpyktrypa Beenennoil. Metaranaktuka.

Hepemennsie npo6ieMbl aCTPOHOMMUH.

VYyennueckue HaOIIOECHUS

HaGmionenust HEBOOPYXKEHHBIM TIJIa30M C  HCHOJIb30BAHHEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN JIJIsl ONpE/ENICHUsI TIOJ0KEeHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3/11sd CeBEpHOro MoJayIapus U IpKUE 3BE3/IbI.

HaG6mronenwns B Teneckon Jlynsr, mianet, Mneunoro [TyTu.

O0o0aromee MOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM, COIMAIBPHON H
ATUYECKON cdepax AEsATENbHOCTU YEIOBEKAa, POJIb M MECTO (PU3MKM M ACTPOHOMHH B
COBPEMEHHOM HAay4yHOH KapTHHE MHUpa, pojb (uznyeckol Teopuu B (POpMUpPOBAHUU
MpEACTaBICHUN O (PU3MUECKON KapTUHE MHpa, MeCTO (U3MYECKOM KapTUHBI MUpa B
o0LIEM PsiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.



MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11-M Kjacce oCymecTBIsSETCS ¢ yU4ETOM
CoJlep KaTeNIbHbIX MEXIPEAMETHBIX CBSI3€d ¢ KypcaMHU MaTe€MaTUKH, OMOJIOTHH, XMUMUH,
reorpauu U TEXHOJIOTHH.

MexnpeMeTHbIE TTOHSATHUS, CBA3aHHBIE C U3YYEHHEM METOJIOB HayYHOT'O TMO3HAHUSA:
ABJICHUE, HAYy4YHbIN (akT, runote3a, pu3nueckas BEIUUYMHA, 3aKOH, TEOpHs, HAOJI0IeHHE,
AKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

MaremaTuka: peuieHue CHUCTEMbl YypaBHEHHWH, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOpbl M MX IMPOECKUMU HA OCH KOOPJAMHAT, CIIOXKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIIEMEHTAPHBIX (DYHKIMH, NMPU3HAKKA MOAOOUS TPEYroJbHUKOB, OIpPEAENICHHUE IUI0IaIn
I0cKuX (uryp u odbema Ten.

buonorus: snekTpuyeckue sIBICHUs B )KUBOM MpUpOJie, KoieOaTeabHble JTBUKEHUS B
KUBOU MPUPOJIE, ONTHUECKHUE SIBICHUS B )KUBOM MPUPOJE, NEUCTBUE paiallii Ha dKUBbIE
OpraHU3MBl.

XUMHUS: CTPOECHUE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKash CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00Pa30BaHUsl KPUCTAUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

['eorpadusi: MarHuTHBIE MOJIOCa 3EMJIM, 3alleKU MArHUTHBIX Py, (oTochemka
3€MHOI MOBEPXHOCTH, IIPEJICKa3aHUE 3EMIIETPSICEHUH.

TexHonorusi:  JAUHUM  BJEKTPONEpeNay, TCHEpaTOp  MEPEeMEHHOro  TOKa,
ANIEKTPOABUTrATENb, UHIAYKIIMOHHAS I1€Yb, pajap, paguolpUEMHHUK, TEJIEBH30p, AaHTCHHA,
tesneoH, CBU-neus, MpoeKIIMOHHBIN annapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas OaTapes.



TemaTn4yeckoe MJIAHUPOBAHME

10-i#1 kyace
HauMeHOBAHMe KosanuecTBo yacoB
Ne A31CII0B 1 TeM DJIeKTpOHHbIe (LM(pPOBbIE)
n/m | P Beero Kontpoarnbie | [IpakTuieckue | ogpasoBarenbHbie pecypebl
nporpaMmel padoThI padoThI
Pa3znea 1. DU3UKA U METO/1bl HAYYHOTI' O ITIO3HAHUA
®u3uKa 1 METObI bubnuorexa ®I'MC «Mos
1.1 | HayuHorO 2 mkosay — lesson.academy-
MMO3HAHUS content.myschool.edu.ru/03/10
Wroro mo pazueny 2
Paznen 2.MEXAHUKA
Pocculickas anekTpoHHas mkona
2.1 | Knnewarnka 5  resh.edu.ru/subject/28/10/
2.2 | luHamuka 7 <..>
3aKOHBI
2.3 | coxpaHeHUSs B 6 1 1 <..>
MEXaHUKe
Hroro mo pazgeny 18

Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMHUKA

OcHOBBI

3.1 |MOJIEKyIAPHO- 9 1 < >
KMHETUYECKOU
TEOpUU

39 OcHOBBI 10 1 <. >
TEPMOIMHAMUKHU
ArperaTHblie

33 | cocTosHus 5 < >
BEIIECTBA.
®da30BbIE MEPEXO/IBI

Utoro no pazueny 24

Paznen 4.9JIEKTPOAUHAMHUKA

4.1 | DnekTpocraTHKa 10 1 <..>
[TocTostHHBIN

4o | deKTpHHeCKuH 12 1 < >
TOK. Toku B
Pa3IUYHBIX Cpeliax

Hroro no paszneny 22

IToBTOpEHNE 2 <..>

OBILEE 68 3 3




KOJIMYECTBO

YACOB 110
I[MPOT'PAMME
11-i1 kaace
HauMeHOBAHHE KosmmmuyecTBo yacos
Ne A31CII0B 1 TeM DJIeKTpOHHbIe (LM(pPOBbIE)
n/u | P23 Beero Kontpoabneie | [IpakTHueckue | ogpasoBarebHbIe pecypebl
nporpaMmel padoThbI padoThI

Paznea 1.2JIEKTPOAUHAMHUKA

MaruuTtHoe noiJe.

buommorexa PTUC «Mos

1.1 | DnekTpoMarHuTHas 11 1 3 mkosay — lesson.academy-
WHTyKIUS content.myschool.edu.ru/03/11
Hroro no pazneny 11
Paznea 2.KOJIEBAHUSA U BOJIHBI
Mexanunueckue u Poccniickas aeKTpoHHas
2.1 | amekTpoMarHuTHBIC 9 1 IKOJIa —
KoJIe0aHus resh.edu.ru/subject/28/11/
MexaHn4eckue u
2.2 | BNMEeKTpOMarHUTHBIC 5 1 <..>
BOJIHBI
2.3 | OnTHka 10 3 <..>
Hroro no pazgeny 24

Pazgen 3.0CHOBDBI CIIELTUAJI

bHOM TEOPUM OTHOCHUTEJILHOCTH

OcHOBBI
31 | CMeHHaTbHON 4 1 < >
TEOpUH
OTHOCHUTEIIBHOCTH
Hroro no pazneny 4
Pazgen 4 KBAHTOBAS ®U3UKA
41 9JIeMeHTbv1 5 < >
KBAHTOBOM OINTHKHU
4.2 | CtpoeHue aToma 4 <..>
4.3 | ATomHOE PO 5 <..>
Hroro no paszneny 15

Pazpea 5.2OJIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHN

OneMeHThI
aCTPOHOMMHU U
acTpopU3NKI

5.1




Hroro no pazgeny 7

Paznen 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee 4
MOBTOPCHUE

Uroro no pazgeny 4

[ToBTOpEeHue 3

OBUIEE KOJIMYECTBO

YACOB I10 68 4

[TPOTPAMME




