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MHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usnke 6a30BOr0 ypoBHs Ha YPOBHE cpellHero oduiero obpa3oBanus pazpaboTaHa Ha OCHOBE
MOJIOKEHHUI M TPeOOBaHMI K pe3ysibTaraM OCBOCHHUS OCHOBHOW 0Opa30BAaTENbHON MPOrPaMMBI, HMPEACTABICHHBIX B
®I'oC COO, a Taxke ¢ yuérom (eaepaibHO paboueil MmporpaMmbl BOCIUTAHUS M KOHIENIMK TPENOJaBaHHS
yueOHoro mnpenMmeTa «®Pusuka» B 00pa3oBaTenbHBIX opraHm3amuax Poccuiickoit denepanuu, peanrnu3yroNmx
OCHOBHBIE 00Pa30BaTEILHBIC TPOTPAMMBI.

CopnepxaHue IporpaMMbl IO (PU3MKE HANpaBiIeHO Ha (OPMUPOBAHHE €CTCCTBEHHO-HAYYHOM KapTHHBI MHpPa
obyuatonuxcst 10—11 kiaccoB npu o0yueHnn ux Gu3uke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-/IEATEIBHOCTHOTO
nonxona. Ilporpamma mo ¢usmuke cootBercTByer TpeboBanmsmM DPI'OC COO k TIUIaHUPYEeMBIM JTHYHOCTHBIM,
NpEeAMETHBIM M METalpeIMETHBIM pe3ynbTaraM OOY4CHHUS, a TaKKe YUYHUTHIBACT HEOOXOANMOCTH pealu3alun
MEXIPEAMETHBIX CBS3eH (DM3HKH C €CTECTBEHHO-HAYYHBIMH YYeOHBIMH TIpenMeTramu. B Hel ompememsrorcs
OCHOBHBIE LIENH M3y4eHHs (PM3HKH HAa YPOBHE CPEIHETo 00Iiero o0pa3oBaHus, MIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS
Kypca (pU3MKHU: TMYHOCTHBIE, METaNlpeMETHEIE, IPEAMETHBIC (Ha 0a30BOM ypPOBHE).

ITporpamma o (pu3UKe BKIIFOYACT:

b IJIaHUPYEMBbIC PE3YJIbTAaTbhl OCBOCHHSA KypcCa (1)I/I3I/II(I/I Ha 0a30BOM YpOBHE, B TOM YHUCJIC MNPECAMECTHBIC
PE3YyIbTATHI 110 roAaM o6yquI/1;1;

b COZACpIKaHUC yLIC6HOI‘O npeamMeTa «®Du3rKa» 1o rojam 06yquI/m.

®dm3nKa Kak Hayka 0 HanOoJee 00X 3aKOHAX HPUPOJIBI, BRICTYIIAs B KA4eCTBE y4eOHOTo ImpeaMera B IIKOJIE,
BHOCUT CYIIECTBCHHBIH BKJIQJ B CHCTEMYy 3HaHHH 00 oOkpykaromem wmupe. LIkonmpHBI Kypc Gu3mkn —
CHCTEMOOOPA3yIOMIMHA I €CTECTBEHHO-HAYYHBIX y4eOHBIX IMPEIMETOB, MOCKOIBbKY (DM3UUECKHE 3aKOHBI JIe)KaT B
OCHOBE TMPOIIECCOB W SIBIICHUM, W3ydaeMbIX XHMHEH, OHWOJOTHeH, (QU3UUECKOW Treorpadued W acTpOHOMHEH.
Hcnonp30BaHne W aKTUBHOEC MpPUMEHEHHE (H3MUYCCKUX 3HAHHU OIpENeIsIeT XapaKTep M Pa3BHTHE Pa3HOOOPa3HBIX
TEXHOJIOTHH B c(epe dHEPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, IONyYSHHs HOBBIX MATEPHUANIOB C 3aJaHHBIMU
CBOWCTBaMH | JpYyTHX. V3yueHne (GU3NKH BHOCUT OCHOBHOM BKIIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa O0ydJaromuxcs, B (pOpMHUpOBaHUEC YMEHHA MPUMEHATh HAYyYHBIH METOH IMO3HAHUS TPH BEHIMOTHCHUH HMHU
Y9eOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca (U3HKH IUII YPOBHSI CPEIHEr0 OOIIEero 0O0pa3oBaHUS ITOJIOKEH PsI WAEH, KOTOPBIE MOXKHO
paccMaTpuBaTh Kak MPUHLUIIBI €r0 TOCTPOEHHUSL.

Hoes yerocmuocmu. B COOTBETCTBUM € HEW Kypc SBISETCS JOTHUECKU 3aBEPIIEHHBIM, OH COJICPIKUT MaTepHal
U3 BCEX pa3/ieNioB (PU3MKH, BKIFOYAET KaK BOIIPOCHI KJIACCHIECKON, TaK M COBPEMEHHOH (DU3UKH.

Hoesn eenepanuszayuu. B coOOTBETCTBHMH ¢ Hel Marepuan Kypca (usnku oO0beANHEH BOKPYT (QH3MUYECKUX
Teopuii. Bexynmm B Kypce sBisieTcs GOpMHUPOBaHHE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTEpPHH, BEIIECCTBE 1
nosne.

Hoes eymanumapusayuu. EE peanmsaiusi mnpeanojiaracT HCHONb30BaHWE TyMaHHTapHOTO ITOTEHIHANIA
(U3NYECKON HAYKH, OCMBICIICHUE CBSA3H Pa3BUTHUS (DU3HMKH C Pa3BUTHEM OOIIECTBA, & TAKIKE C MUPOBO33PCHUECKUMH,
HPAaBCTBEHHBIMHU M SKOJIOTUYECKHUMHU IPOOTIEMaMHU.

Hoes npuxnaouoti nanpasénennocmu. Kypc (U3MKH MpeAnosaraeT 3HAKOMCTBO C IIHPOKUM KpPYIoM
TEXHUYECKHX M TEXHOJIOTHYECKHUX MPUIIOKEHUI U3YYCHHBIX TEOPUH U 3aKOHOB.

Hoes oKoJsocuzayuu  peaiu3yeTcsa MNOCPEACTBOM BBCACHHUA DJIEMCHTOB COJACPIKAHUA, MOCBSAIIEHHBIX
9KOJIOTHYCCKUM HpO6J’I€MaM COBpPEMECHHOCTHU, KOTOPBLIC CBsA3aHbBI C PAa3BUTHUEM TEXHUKU U TeXHOHOFI/Iﬁ, a TaKXKcC
O6cy)KIlCHI/I$[ np06neM PaAUOHAJIBHOTO NPUPOAOIIOJIB30BAHUSA U 9KOJIOTMYECKOI 0€30I1aCHOCTH.

CTepKHEBBIMH 3JIEMEHTaMH Kypca (PH3HKH Ha YPOBHE CPEIHET0 00UIero 00pa3oBaHus SBISIFOTCS (PU3UUECKIEC
Teopuu (popMHUpOBaHHE TPEACTABICHUN O CTPYKTYpe IMOCTPOCHUS (PH3HYECKON TEOPUH, PONU (PYHIAMECHTAIBHBIX
3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX IMPEICTABICHUSIX O MPHUPOJE, IpaHUIAX NPUMEHUMOCTH TEOpHUHl, s
ONMCaHUs €CTECTBEHHO-HAYYHBIX SABJICHUI U MPOLIECCOB).

CHCTeMHO-IeSITeTbHOCTHRIN TTOAX0A B Kypce (HU3UKH peamu3yeTcs IMpexIe BCEro 3a CYET OpraHH3alliH
OKCIIEPUMEHTANBHON JesTeNbHOCTH oOydarommxcs. Jins 6a30Boro ypoBHS Kypca (HU3HKH — 3TO HCIOJB30BAHUE
CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPHUMEHTOB M J1a0OPaTOPHBIX padoT, KOTOpHIE B IporpamMme II0
¢u3nKe OOBETUHEHBl B OOLIMHA CIHCOK YYCHHYECKHX IMPAKTUUECKUX paboT. BeimeneHne B yKa3aHHOM MepedHE
nabopaTopHEIX paboT, MPOBOAUMBIX IUIS KOHTPOJS M OLEHKH, OCYIIECTBILIETCS yYacTHHKaMH 00pa3oBaTeNbHOTO
mpoIiecca UCXOIs M3 OCOOCHHOCTEH IUTAHUPOBAaHUS M OCHAIleHWs kKaOmHeTa (usmku. [Ipm sToM obecmeunBaercs
OBJIaZIeHHE OOYyYaloIIMMHUCS YMEHHSIMHU MPOBOJIUTH KOCBEHHBIE HW3MEPEHHs, HCCIEIOBAaHUS 3aBUCHUMOCTEH
(U3MYECKUX BEJTHYHH U TOCTAHOBKY OITBITOB IO IIPOBEPKE MPEATI0KEHHBIX THIIOTE3.



bospiioe BHUMaHuE yaengeTCs PeLICHUIO PAaCYETHRIX U KaUeCTBEHHBIX 3a1a4. [Ipu 3ToM 111 pacu€THBIX 3a1a4
MIPUOPHUTETOM SIBITIOTCS 3a/laudl C SBHO 33TaHHON (PM3MUECKOH MOZEIBIO, MO3BOJIIONINE MPUMEHSTh M3ydUCHHBIC
3aKOHBl U 3aKOHOMEPHOCTU KaK W3 OJHOrO pasfena Kypca, Tak M UHTErpupys 3HaHUS M3 Pas3HbIX pasnesnoB. [ns
Ka4eCTBCHHBIX 3a/ad IMPUOPHUTETOM SBIIIOTCS 3aJaHds Ha OOBSCHEHHE IPOTEKAHUS (QHU3MUYECKHUX SIBICHUH U
MIPOIIECCOB B OKpYXKalomel >KW3HU, TpeOylomue BbIOOpa (QHU3WIECKOM MOJENH Ui CHTYyaldH IPaKTHKO-
OPUEHTUPOBAHHOI'O XapakTepa.

B cootBerctBuu ¢ tpeboBanmsimu PI'OC COO k MaTepHallbHO-TEXHUYECKOMY OOCCIICYeHHI0 Y4eOHOTrO
mporecca 0a30BbIi YpOBEHb Kypca (PM3HKH HA YPOBHE CpeAHEro o01ero o0pa3oBaHus JIOJKEH U3Y4aThCs B YCIOBHUSIX
peaAMETHOT O Ka6I/IHCTa (1)1/13I/IKI/I WX B YCJIOBUAX HHTETPUPOBAHHOIO Ka6I/IHeTa IpeaAMETOB €CTECTBCHHO-HAYYHOT O
nukia. B kabunere Gu3MKH TOMKHO OBITH HEOOXOAUMOE JIA0OPATOPHOE 00OPYAOBAHHUE JIJIS BHITIOJIHEHUS YKa3aHHBIX
B IIpOrpamMMe 10 GPHU3MKe YICHHUIECKUX MPAKTUICCKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHHE.

JlemoHCcTparmoHHOEe  o0OOpymoBaHME (OpMHPYETCS B COOTBETCTBHM C INPHUHIMIIOM MHHUMAJIBHOM
JIOCTaTOYHOCTH M 00eCIeYrBaeT MOCTAHOBKY MEPEYMCIICHHBIX B MPOrpaMMe Mo (U3MKE KIFOYEBBIX IEMOHCTpaIUit
JUIS WCCIICAOBAHMS MH3YyYaeMbIX SBJICHHH W IPOIECCOB, SMIMPHYECKUX M (yHIAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHECHUI.

JlaGoparopHoe 00OpymOBaHUE AJISI YUYCHUYECKUX NMPAKTHYECKUX paboT (GopMupyeTcst B BHIEC TEMaTHYECKUX
KOMIIJIEKTOB U 0OECIeunBaeTcsl B pacuére OJHOTO KOMIUICKTAa Ha JIBYX OOydarommxcs. TeMaTHuecKHe KOMIUICKTHI
71a00paToOpHOTO 00OpPYAOBAaHHS JOKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIB30BAHHM AHAJIOTOBBIX U
U(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHTENBHBIX CHCTEM B BUIE IU(POBBIX 1a00paTOPHIt.

OCHOBHBIMH CJIsIMA U3Yy4YCHUSA (I)I/I3I/IKI/I B O6HICM 06pa30BaHI/II/I SABJIAIOTCA:

b q)OpMI/IpOBaHI/Ie HHTEpECAa U CTPEMIICHUA 06y‘~IaIOIJ_II/IXCSI K HAYYHOMY HU3YYCHUIO NPHUPOABI, pa3BUTUC HX
HUHTCJUICKTYAJIbHBIX U TBOPYCCKHUX CHOCO6HOCTCI>1;

i Pa3BUTUC HpeI{CTaBJ’IeHI/Iﬁ O HAy4YHOM MCETOAC TIIO3HAHUA U (1)OpMI/IpOBaHI/Ie HCCIICA0BATCIILCKOI'O
OTHOILICHHSA K OKPYKAIOIIUM SIBJICHHUAM;

*  (opmupoBaHHE HAyYHOrO MHPOBO33DEHHs KaK pe3ysibTaTa H3YYCHHS OCHOB CTPOCHHUSI MAaTepHH M
(yHIaMEHTaIBHBIX 3aKOHOB (DU3HKH;

* (opMHpOBaHHE YMEHHH OOBSCHITH SIBICHHS C HCIIONH30BaHHEM (DH3WYECKUX 3HAHWH W HayYHBIX
JI0Ka3aTesbCTB;

*  (dopMupoBaHHUE TPEJCTABICHUA O PO (UKW JJIS Pa3BUTHS JPYTUX ECTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTUH.

JlocTikeHne 3THX Lieliel o0ecrieynBaeTCs pellieHHeM CIEIYIOIHX 3a/1a4 B IPOLecce U3y4eHHs Kypca GU3HKN
Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus:

®  pHOOpPETEeHHE CUCTEMBI 3HAHUN 00 OOmMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs
MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY, SIEKTPOIUHAMUKY, KBAHTOBYIO (PH3HUKY U 3JIEMEHTHI aCTPOPHU3UKHY;

b (I)OpMI/IpOBaHI/Ie yMeHI/Iﬁ MNPUMCHATHh TCOPETHUYCCKHUE 3HAHUA JIA O00BICHCHUS (I)I/I3I/I‘~I€CKI/IX SIBIICHUN B
OpupoaAcC U IJIA MMPUHATUA TPAKTUICCKUX peIHeHI/Iﬁ B IIOBCEHEBHOM JKHU3HH,

b OCBOCHHE CITOCOOOB pe€lICHUA pa3jInYHbIX 3ada4 C SABHO 3aJlaHHOM (1)1/131/1‘{601(0171 MOACIIBIO, 3ajad,
noApa3zyMeBAOIIUX CAMOCTOATCIIbHOC CO3JaHUC (bHSPI‘{CCKOI\;I MOICIIN, aJIeKBaTHOM YCJIOBUAM 3ada4u;

* moHMMaHHE (PU3MYECKUX OCHOB M NIPUHIHUIOB NEHCTBHS TEXHUYECKUX YCTPOHCTB U TEXHOIOTHYECKUX
MIPOLIECCOB, UX BIIMSAHUS Ha OKPYKAIOLIYIO CPELY;

®  OBJAJCHHE METOIAMH CaMOCTOSTEIHHOTO IUIAHHUPOBAHUS W TPOBEICHUS (PH3NIECKUX HKCIIEPHMEHTOB,
aHaJM3a ¥ WHTEPIpeTay HHOOPMALNH, ONIPEIeICHUS TOCTOBEPHOCTH MOTYISHHOTO PEe3yIbTaTa;

®  CO3/AaHue YCJIOBUH Ul pa3BUTHsI yMEHUN IPOEKTHO-UCCIIEI0BATENbCKON, TBOPUYECKON AEATENbHOCTH.

Ha m3yuenue ¢usukn (6a30BBIi YpOBCHB) Ha YPOBHE CpeIHEr0 00Imero oopa3zoBanust OTBOAUTCS 136 4acos: B
10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 vaca B HEZCIIO).

Ilpennaraemerii B mporpamMme mo (U3UKE MEepeueHb JIAOOPAaTOPHBIX M IPAKTHUECKUX pPabOT sBiseTCA
PEKOMEHAOBAHHBIM, YUYUTEIIb ACIACT BI)I60p MpOBEACHUA J'Ia60paTOpHI)IX pa60T " OIIBITOB C y‘léTOM WHIUBUAYAJIbHBIX
0COOCHHOCTEH 00YyJarOIUXCSI.

COJAEPKAHUE OBYYEHUS 10 KJIACC
Pazpnes 1. ®u3nka 1 MeTOABI HAYYHOI'0 MO3HAHNSA

dusznka — HayKa O mpupozje. Hay‘-IHI)IC MCTOJbI ITIO3HAHUA OKPYKaAIOIIECTo MHUpa. Posnb OKCIIEPUMEHTA U TCOPUHU
B IpOLECCE MO3HAHUA ITPUPOIBI. 3KCHepI/IMeHT B (1)I/I3I/IKC.



MogenupoBanue (GU3MYECKUX SBICHUHA U TpomeccoB. Haydnsie runotessl. Ou3nyeckrne 3aKOHBI U TCOPHUH.
I'panutis! npuMeHIMOCTH (PU3NIECKUX 3aKOHOB. I IpHHIINIT COOTBETCTBHSI.

Ponms m mecto ¢u3uMKH B (OPMHUPOBAHWH COBPEMEHHOW HAyYHOM KapTHHBI MHpA, B TPAKTHYCCKOM
IEATEIILHOCTH JIFOIEH.

Jemoncmpayuu
AHanoroBsle 1 U(PPOBHIE U3MEPUTENbHBIE IPHOOPHI, KOMIIBIOTEPHBIC JATIUKH.
Pazpneun 2. Mexannka

Tema 1. Kunemamuka
Mexannueckoe aBmwxkenne. OTHOCUTEIBHOCTh MEXaHHUECKOTO IBMKeHHs. CrcTteMa oTcuéra. TpaeKTopHs.

[lepemerienue, ckopocTh (CpeiHsAs CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKOPEHHE MaTepHalbHONU TOUKH, UX
MIPOEKLMHU Ha OCU cHcTeMBbl KoopauHaT. CloxeHne NepeMelleH! U CII0)KeHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEITHOE OBIDKEHHE. | padMKi 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH,
YCKOPEHMUSI, MYTHU U NIEPEMEIIEHU MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBo0OojHOE MajieHne. Y CKOpeHrne CBOOOTHOTO TIaISHMSI.

KpuBonuneitnoe neuxkxenue. J[BHKeHHE MaTepUaIbHOW TOYKM MO OKPY>KHOCTH C TMOCTOSHHOM MO MOIYJIO

CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHHAs cKopocTh. [lepwog m dactora oOpamienus. lleHTpocTpeMuTenbHOE
YCKOpEHHE.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHUE: CIMIOMETpP, [BUKEHHE CHApSAJOB, LIEIHBIE H
PEMEHHBIE IIEpENAYN.

Jlemoncmpayuu

Mopens cuCTeMbl 0TCUYETA, UIUTFOCTPAIUsS KHHEMAaTHIECKUX XapaKTEPUCTUK JIBUKCHUSI.
[IpeoOpazoBaHue ABMIKEHUIA C UCITOJIb30BAHUEM MTPOCTHIX MEXaHHU3MOB.

[lageHue Ten B BO3AyXe U B pa3pe)keHHOM IPOCTPAHCTBE.

Habmonenue aBrkeHus Teya, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
Nsmepenne yckopeHusi CBOOOHOTO TaICHMSL.

Hanpasnenne ckopocTH Npu IBUKEHUU IO OKPYKHOCTH.

Yuenuuecxuil sxcnepumenm, 1abopamopHuie pabomoi

NzyveHnne HepaBHOMEPHOTO JBMXKEHUS C LIENbIO ONpeAeTIeHH MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHMS MCXAY MNYTIMH, HpOI\/'II[eHHLIMI/I TCJIOM 3a IIOCJICHOBATCIIbHBIC pPAaBHBIC
MIPOMEKYTKH BPEMCHHU ITPHU PaBHOYCKOPCHHOM JIBUKCHUU C HavaJIbHOMN CKOpPOCThIO, paBHOI>'I HYIJIIO.

W3yueHue IBUKEHUS MIaPUKa B BSI3KOU JKUAKOCTH.

H3ydeHne IBIDKEHUS Tea, OpOIIEHHOTO TOPH30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["anunesd. Ilepseiii 3akon HetoTona. MHEepLuaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cynepnosunuu cui. Bropoii 3akoH HeloToHa a1 MarepuanbHoi Touku. TpeTuit
3akoH HpIOTOHA TSl MATepHUATBHBIX TOYECK.

3akoH BceMHpHOTO TsroTeHus. Cuina TshxecTd. IlepBas kocMuueckast CKOpOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, ckoibxkeHus, kaueHus). Cuna tperua. Cyxoe Ttpenue. Cuiia TpeHHS

CKOJIBXKCHUA U CUJIa TPEHUA TTOKOA. KOBq)(i)I/ILII/IeHT TPECHUA. Cuita CONPOTUBJICHUS IIPpU ABHUXKXCHHUU TCJIa B X XUAKOCTHU
WJIK rase.

[MocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COTIOTHO TBEPAOTO TeMa.
MOMEHT CHJTBI OTHOCUTENBHO OCH BpamieHus. 11nedo cumel. YcmoBus paBHOBECHUS TBEPAOTO TeNA.

Texuuueckue yCTpOﬁCTBa U TMPAKTHYCCKOC IMPUMEHCHUEC: TOAMIUITHUKH, IABHIKCHHUE HWCKYCCTBCHHBIX
CITYTHHUKOB.

Jlemoncmpayuu
SIBneHune nHepIUu.

CpaBHeHHE MacC B3aUMOJICHCTBYIOLINX Tell.



Bropoii 3axkoH HrroToHa.

W3mepenue cui.

CrnoxeHue cuil.

3aBUCHMOCTb CHUJIBI YIIPYTOCTHU OT JAe(opMaliuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NMOIbEME U MaJCHUU.

CpaBHeHHE CUJI TPEHUSI [TOKOSI, KAUEHUS! U CKOJIbXKEHUSI.

YcnoBus paBHOBecHs TBEPIOTO Tena. Buabsl paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomaol

W3ydenne nBIDKeHUs OpycKa IO HAaKIIOHHOH MITOCKOCTH.

HccnenoBanue 3aBHCHMOCTH CHJI YHPYTOCTH, BO3HHKAIONIMX B IPY)KHHE M PE3MHOBOM oOpasme, OT HX
nedopmaruu.

HccnenoBanue ycioBUi paBHOBECHSI TBEPAOTO TEla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKonwl coxpanenus ¢ mexaHuke

I/IMHyHLC MaTepI/IaﬂbHOﬁ TOYKH (TCJ’[a), CUCTEMbI MAaTCpPHAJIBHBIX TOYCK. I/IMHYJ'ILC CUJIbl MU HN3MCHCHUC
HUMITyJIbCa TeJia. 3akoH COXpaHCHU UMITYJIbCA. PeakTuBHOE ABMKEHUE.

Pabora cuibl. MOIITHOCTE CHIIBL.
KuneTnueckas sHeprus MaTepuaibHoOl Touku. TeopeMa 00 H3MEHEHUH KHHETHYECKON SHEPTHH.

[TorennmansHas 3Heprus. [loTeHIMAaNbHAS SHEPTHS YHpyro JehOpMUPOBAHHON MpYyKUHBL. lloTeHIMAaTbHAS
SHEPTHs Tesla BOIN3Y OBEPXHOCTH 3EMITH.

[loTreHnmaneHBle W HENOTCHIHUANbHBIC CHIBL. CBs3b pa0OTH HENOTCHIMANBHBIX CHI C W3MEHEHHEM
MEXaHWYECKOH dHEPruM CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUUECKOM SHEPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTpoilcTBa U NMPaKTUUECKOE IPUMEHEHHE: BOJOMET, KONED, IPYKUHHBIN MUCTOJIET, ABUKEHUE
paxer.

Jemoncmpayuu

3aKOH COXpaHeHHS UMITYJIbCa.

PeakTuBHOE ABIKEHHE.

[epexon MOTEHIMANEHON SHEPTHH B KHHETHYESCKYIO H OOPaTHO.

Yuenuueckuti sxcnepumenm, rabopamopHuie pabonivl

W3yuenne abCOMOTHO HEYTIPYTOTo yIapa ¢ IOMOIIBIO ABYX OJHHAKOBBIX HUTSHBIX MAasTHHKOB.

HccnenoBanme cBs3u pabOTHI CHIIBI C M3MEHEHHEM MEXaHWYECKOW 3HEPIHH Tela Ha MpUMepe PacTsHKEHHS
PE3MHOBOTO KTYTa.

Pa3pen 3. MosekyJisipHasi pu3uKa 1 TEPMOANHAMHKA
Tema 1. Ocnogbi MOIEKYIAPHO-KUHEMUYECKOL MeopUl

OCHOBHBIE TIOJOKEHHUS MOJIEKYJIAPHO-KWHETHYECKOH TEOpUM M UX OMBITHOE 00OCHOBaHUE. bpoyHOBCKOE
neuxenue. Juddysus. Xapakrep IBMKEHUS M B3aMMOJACHCTBHUS YacTHLl BeliecTBa. MoJienud CTPOEHHUS Ta3o0B,
JKUAKOCTEH M TBEPIBIX TeNl U OObSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojenell. Macca u pazMepbl MOJIEKYJI.
KonuuectBo BemectBa. [loctosaHas ABoraapo.

Tennosoe paBHOBecue. Temnepatypa u e€ nsmepenue. lllkana remnepatyp Llenscust.

Mogenp uaeanpHoro ra3a. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KMHETHYECKOW TEOpUH HAEalIbHOIO TIasa.
AOconroTHas TemIepaTtypa Kak Mepa CpeJHed KHHETHYECKOW 3HEpPruu TEIUIOBOro ABMKEHMs yactul rasa. Llkama
temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akon [ansTona. M3omponeccsl B
UICATFHOM Tra3e ¢ IOCTOSHHBIM KOJHMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBleHHE H30MPOLIECCOB: H30TEPMa,
n30x0pa, u300apa.

TexHUUECKNE yCTPOHCTBA U MPAKTHYECKOE MPUMEHEHUE: TEPMOMETp, OapoMeTp.

[Hemoncmpayuu

OnBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA, (POTOrpadiy MOIEKYJ OPTaHUHIECKUX COCTUHECHUI.
OnbIThl 10 U (y3HH )KUAKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO IBHKEHHS.



Mopens onsita IllTepHa.

OHLITLI, JOKAa3bIBAKOIIITNEC CYH_IGCTBOBEIHI/IG MG)KMOJ'IGKy.HHpHOFO BSaHMOﬂeﬁCTBHH.
Mopaens, WITIOCTpUPYIOIIas MPUPOLY JABJICHH ra3a Ha CTEHKH COCya.

ONBITHL, WITIOCTPUPYIOIIKE YPABHEHUE COCTOSHUS HISALHOTO T'a3a, H30MPOLIECCHI.
Yuenuuecxuii sxcnepumenm, nabopamopuvie pabomoi

Onpenenenrie Macchl BO3/IyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpEHUH 0OBEMa KOMHATHI, JAaBICHUS H
TeMIepaTyphbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXKIY ITapaMeTpaMu COCTOSIHUS pa3peskeHHOTO rasa.
Tema 2. Ocnoebl mepmoounamuku

TepMonmnHamuyeckass cUcTeMa. BHYTpPEHHSS OSHEPrUs TEPMOJUHAMHYECKOW CHUCTEMBI M CIIOCOOBI €6
n3MeHeHus. KonmdecTtBo TemmoTrel u pabora. BHYTpeHHSsS SHeprus OJHOATOMHOTO HWAEadbHOrO Taza. Bumibl

TCeIIonepeaaun: TCIIONPOBOAHOCTh, KOHBEKOHA, H3JIIYYCHHC. VnenpHas TEMI0EMKOCTh BEIECTBA. KonmnuectBo
TCIUIOTBI IIPHU TEILIONICPEaAYC.

[Monsatne 00 angmabatHOM mporiecce. IlepBbIi 3akoH TepMoAMHAMUKU. [IpHMeHeHWe TMepBOro 3aKoHa
TEPMOJMHAMUKH K H3omporeccam. ['paduueckas nuaTeprperanus paboThl rasa.

Bropoii 3akoH TepMoguHaMuku. HeoOpaTHMOCTh MPOIIECCOB B MPUPOJIC.

TennoBele MamuHbl. [IpHHIUNBI AeHCTBUS TEMIOBBIX MamuH. IIpeoOpa3oBaHust PHEPrUM B TEIIOBBIX
MammHax. Koadduuument nmoneznoro aeiictBus TemnoBoit mammubl. [{ukn KapHo U ero koa@uuueHT mosie3HOro
JEHCTBHSL. DKOJIOTHYECKUE TPOOIEMBI TETIIIOHEPTETUKY.

TexHudeckue yCTpOfICTBa U MPAKTHYCCKOC IMPUMCHCHUEC: JABUIaTC]Ib BHYTPECHHEI'O CropaHus, OBITOBOM
XOJIOJUIIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTPEHHEH SHEPTHU Tela IPU COBEPIICHUH pabOThI: BEUICT MPOOKH M3 OYTHUIKK MO JeHCTBHEM
C)KaToro BO3/yXa, HarpeBaHue d(upa B JIATYHHOH TpyOKe IMyTéM TpeHHUs (BUACOICMOHCTPAIHS).

H3meHeHNe BHyTpEeHHEH SHEpruy (TEMIEpaTyphl) Tela MpH Terionepeiaye.

OmnsIT o axnabaTHOMY PACIIMPEHUIO BO3LyXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Mogenu napoBoii TypOHHEI, ABUTATEINSI BHYTPECHHETO CTOPAHMSI, PEAKTUBHOTO IBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomaol

W3mepeHue yaenbHOU TEMIIOEMKOCTH.

Tema 3. Aepezamnvie cocmoanusn geujecmea. Pazosvle nepexoovt

Hap006pasoBaHHe 1 KOHJACHCAlus. I/ICHapCHI/IC U KumeHue. AOCOIIOTHAas M OTHOCHTENIbHAS BIIAXKHOCTH

BO3ayXxa. Hacpimennslii nap. VnaenbHas TemiaoTa HapOO6pa3OBaHI/ISI. 3aBHCHMOCTh TEMIICPATYPhI KHUIICHUA OT
JaBJICHUA.

Teépmoe Ttemo. Kpucrammdyeckue u amopgHbIe Tenma. AHH30TPONUS CBOWCTB KPHCTALIOB. JKHIKHE
kpuctauibl. CoBpeMeHHbIe MaTepualbl. [laBnenue u kpuctaminzanus. Y aeapHas TerioTa miasiaeHus. Cyomumanus.

YpaBHeHHe TemnoBoro 6anranca.

TexHuueckue ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOIOI MU
MIOJIyYEHUsI COBPEMEHHBIX MaTepHaloB, B TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBoiicTBa HACBIIIIEHHBIX MAPOB.
Kuneunue Ipy MOHUKECHHOM J1aBJICHUH.
Cnoco0bl 3MepeHusl BIaXKHOCTH.
Habnionenue HarpeBaHus M MJIaBJIEHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMOoHCTpaius KprucTajlioB.
Yuenuueckuti sxcnepumenm, rabopamopHuie pabonivl
H3MepeHne 0THOCUTENBHON BIAXKHOCTH BO3AYXaA.
Paznen 4. DnekTpoauHaMuKa

Tema 1. Dnekmpocmamuka



DnexTpusanus Tei. DJIeKTpudeckuil 3apan. JBa Buaa 3JIeKTpUUECKUX 3apsaoB. IIpoBOJHUKY, AUIIEKTPUKU U
MIOJIyTIPOBOAHUKH. 3aKOH COXPAHEHUs 3JIEKTPUIECKOI0 3apsiia.

BzaumonetictBue 3apsamoB. 3akoH Kymona. TodeuHslid 37eKTpHUUECKH 3apsiA. DIIEKTPUUYECKOE TOJIe.
Hanpsx€nHocTs asexTpudeckoro noss. IIpuHnun cyneprnosunyu JIeKTpUYecKux mnoiied. JIunuu Hanpsk€HHOCTH
AIIEKTPUIECKOTO TIOJIS.

Pabora cun snextpocrarudeckoro nodsi. [Torennuan. Pasnocts motennuanos. [IpoBOAHUKN U TUANEKTPUKH B
AJIEKTPOCTATHYECKOM TI0JIe. JIM3IeKTpudecKas MpOHHUIIaeMOCTb.

Onextpoémkocts. KoHnmeHcarop. OneKTpoEMKOCTh IIIOCKOTO KOHJEHCATopa. OHEprus 3apspKeHHOTO
KOHJICHCATOPaA.

TexHuveckue yCTpOWCTBA M NMPAKTUYECKOE MPUMEHEHHE: 3JEKTPOCKOI, 3JIEKTPOMETP, JIEKTPOCTaTHUeCKas
3alUTa, 3a3eMJICHUE JEKTPONPUOOPOB, KOHACHCATOP, KOMMPOBAILHBIN ammapar, CTPyHHBIH TPUHTED.

Jlemoncmpayuu

Y cTpoiicTBO M IPUHIUIT ACHCTBUS SJIEKTPOMETPA.
B3aumonelicTBre HAAJIEKTPU30BAHHBIX TEI.
DNeKTpUYECKOe 10JI€ 3apsSLKEHHBIX Tell.
[IpoBogHUKHM B 371€KTPOCTATUYECKOM MOJIE.
DneKkTpocTaTuyecKas 3aiuTa.

JMANEeKTpUKH B 3JIEKTPOCTATUIECKOM TI0JIE.

3aBHCHMOCTh 3J'ICKTp0éMKOCTI/I IIJIOCKOIr'0 KOHACHCATOpa OT IIOIIaAX MJIACTUH, PACCTOSIHUA MEXKAY HUMU U
I[I/ISHGKTpI/I‘IeCKOﬁ OPOHUITACMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabonivl

H3MepeHne 3neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosinnwtii 2n1exmpuueckuii mox. Toku 6 paznuunsix cpedax

DNEeKTPpUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS dJEKTpHUUeckoro Toka. HMcrounmku Toka. Cuna TOKa.
[TocTostHHBIH TOK.

Hampsioxenne. 3akon Oma Jutst ydacTka LeTH.

DeKTpryYecKoe CONPOTHBIEHHE. YAeNbHOe CONpOTHBIICHME BellecTBa. [locnenoBarensHoe, mapajienbHoe,
CMEIIaHHOE COCANHEHNE TIPOBOAHUKOB.

Pabora QJICKTPHUYCCKOI'O TOKA. 3akoH I[)KO}’J'IFI*.H@HII&. MoIHoCTh QJICKTPHUYCCKOT'O TOKA.

DJeKTpOIBUKYIIasd CHJIa W BHYTPEHHEE COINpPOTHBIEHHE HCTOYHHMKA TOKa. 3akoH Owma [ MoJHOU
(3aMKHYTOI) 3neKTpudeckoi 1enu. KopoTkoe 3ambIkaHue.

DJeKTpOHHAs MPOBOIUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJJIOB OT TEMIEPaTyphl.
CBepXIpoOBOAUMOCTb.

DnexTpudeckuil TOK B Bakyyme. CBOMCTBaA 3/IEKTPOHHBIX ITyYKOB.

IomxynpoBoxnuku. CoOCTBEHHAsI W MPUMECHas] TIPOBOANMOCTE ITONYIIPOBOJHUKOB. CBOHCTBa p—n-mepexopa.
[MomynpoBoAHUKOBEIE TPHOOPHI.

OJeKTpUYecKnif TOK B pAacTBOpaX M pacIulaBax 3JEKTPONUTOB. OJEKTPOIUTHYECKAS AHUCCOIHAITHSL.
DIEeKTPOIHN3.

OnexTpudeckui Tok B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [Inazma.

TexHu4yeckre yCTpOHCTBA U NMPAKTUYECKOE MPUMEHEHHE: aMIEpPMETpP, BOIBTMETP, PEOCTAT, UCTOUHUKH TOKa,
JIEKTPOHATPEBATENBHBIE NPUOOPHI, 3NEKTPOOCBETUTEIBHBIE MPUOOPBI, TEPMOMETP CONPOTHUBIICHUS, BAKyyMHBII
JIOA, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBII U0/, FaJIbBAHUKA.

Jlemoncmpayuu
N3mepenne cuitbl TOKA U HATIPSDKEHUS.

3aBUCHMOCTb COIMPOTUBJICHUA HUIMHAPUYCCKUX MPOBOAHUKOB OT AJIMHBI, IVIOIMAANW MOMEPCUYHOTIO CCUYCHUSA U
Marepuala.

CwmelaHHOe COeANHEHNE MTPOBOTHUKOB.



[Ipsimoe u3MepeHue 3eKTpoABHKYyLIeH cuiibl. KopoTkoe 3aMblkaHHMe IajbBaHMUYECKOI'O 3JIEMEHTA U OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

3aBHCHMOCTB CONPOTHUBIICHHUS METAIIOB OT TEMIIEPATYPEHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoil pa3psiz 1 IPOBOAUMOCTD BO3AYyXa.

OAHOCTOPOHHSIA NPOBOAUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomaol

H3yueHne cMeIaHHOrO COEAUHEHNUS PE3UCTOPOB.

H3mepenue 31eKTpOABHAKYILEH CUIIbI HCTOUYHHUKA TOKA M €10 BHYTPEHHETO COIPOTUBIICHHUS.
Habmoaenue anexTpoinsa.

MexknpeaMeTHbIe CBA3H

Uzydenne kypca ¢usmku 06azoBoro ypoBHs B 10 Kjacce OCYIIECTBIAETCS C YYETOM COICpPKATEITbHBIX
MEXIPEAMETHBIX CBA3EH ¢ KypcaMn MaTeMaTHKH, ONOJIOTHH, XMMUH, Teorpad iy U TEXHOJIOTHH.

Medsicnpeomemmvle noHAmus, CBI3aHHBIE C H3yUYCHUEM METOA0B HAyYHOTO [TO3HAHUSL: IBJICHUE, HAyUHBIH (akT,
THUIIOTE3a, (PU3UUECKast BENUUHHA, 3aKOH, TEOpHsl, HAOMIOAEHUE, SKCIIEPUMEHT, MOJICTUPOBAHIE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl yYpaBHEHUH, JuHeHHas QyHKuus, napaboisa, runepOona, Ux rpaduKud U
CBOIICTBa, TpUTOHOMETpUUECKHE (YHKIMH: CHHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE
TOXJECTBO, BEKTOPHI U UX MPOEKIIUN HAa OCU KOOPJIUHAT, CII0KEHHE BEKTOPOB.

buonoecus: mexanndeckoe NBUKEHHUE B KUBOMH mnpuponae, Z[I/I(i)(i)YSI/If{, OCMOC, TEIIOOOMEH JKHBBIX OpraHu3MoOB
(BI/IZ[BI Terjonepeaaiu, TCrjaoBoOC paBHOBeCI/Ie), OJICKTPUYCCKUC SIBJICHUA B JKUBOM opupone.

Xumus: AUCKPETHOC CTPOCHUE BCUICCTBA, CTPOCHHUEC aTOMOB W MOJICKYJI, MOJIb BCIICCTBA, MOJIIpHAsA Macca,
TEIUIOBLIC CBOMCTBA TBépI[I)IX TCII, JKUJIKOCTEN U ra3oB, JJICKTPUYCCKHC CBOMCTBaA MCTAJIJIOB, J3JICKTPOJMTHUYCCKAA
Jucconuanms, raJJbBaHHUKa.

Teozpagpusi: BTaxXHOCT BO3yXa, BETPHI, 0apoMeTp, TEPMOMET.

Texnonozusa: mpeoOpa3oBaHUE MABWKEHUH C WCIOJIH30BAHHEM MEXaHM3MOB, YYET TpEHHS B TEXHUKE,
TIOJIIUITHAKY, WCIIOJIb30BAHNE 3aKOHA COXPAHEHHs HMITYyJIbCa B TEXHHKE (pakera, BOIOMET W JIPYTHUE), IBUTATEIh
BHYTPEHHETO CrOpaHus, IapoBas TypOWHA, OBITOBOW XOJOAWIGHWK, KOHIUIIMOHEP, TEXHOJOTHH ITONYYCHUS
COBPEMEHHBIX MAaTEepUaIOB, B TOM YHUCJIE HAaHOMATEpUAJIOB, U HAHOTEXHOJIOTMH, 3JIEKTpOCTAaTHUYECKas 3allluTa,
3a3eMJICHHE  JJIEKTPONPHOOpPOB,  KCEPOKC,  CTPYWHBIH  NpPUHTEp,  JJIEKTPOHATPEBATENbHBIE  MPUOOPHL,
AIIEKTPOOCBETUTEIBHEIE TIPHOOPHI, TATEBAHUKA.

11 KJIACC
Paznen 4. DnekTpoauHaMuKa
Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[TocrosiHHble MarHUTHL.. B3auMojeHCTBHE IMOCTOSHHBIX MarHuTOB. MarnuTHoe mnosie. BekTop MarHUTHOU
MHAYKOUH. [IpyHOIUN cyneprno3niuy MarHuTHEIX mnojiel. JInHuu MarHuTHON MHAyKuuu. KapTuHa TUHUN MarHUuTHOU
WHYKIUH TOJIA MOCTOSHHBIX MAarHUTOB.

MarauTtHoe moJie IMPOBOJHHUKA C TOKOM. KapTI/IHa JIMHUN HHAYKOUU MArHuTHOIO IOJ AJTMHHOTO HNPpAMOIo
MIPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHHKA, KATYIIKH C TOKOM. OmEeIT 3pCTCI[a. BzaumoneiictBue
MMPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJlyJib U HalpaBJIeHHUE.

Cuna Jlopennia, e€ Momyir W HampaBieHue. [[BrkeHUE 3apsHKEHHOW YaCTUIBI B OJHOPOJHOM MarHUTHOM
nosie. Pabora cunsl Jlopenna.

SIBneHue 3MEeKTPOMarHUTHOW MHAYKIMU. [IOTOK BekTopa MarHMUTHOW MHIYKLMM. ODJIEKTPOABIDKYILAS CHUia
WHAYKLUUHU. 3aKOH 3JIEKTpOMarHuTHoN uHaykiuu Papazes.

BuxpeBoe »siexTpuueckoe moJie. ONEKTPOABIKYIIAas CHJIa HWHAYKIMM B TPOBOJHHUKE, ABIXKYIIEMCS
MOCTYNATENBHO B OTHOPOTHOM MAarHUTHOM IIOJIE.

IIpasuino Jlenua.
NHaykTuBHOCTG. SIBNeHNE CaMOMHIYKIIMU. DJIEKTPOABIIKYILAS CHIIa CAMOMHYKIIHH.
OHeprus MarHUTHOT'O MOJISt KATYIIKU ¢ TOKOM.

3J'ICKTp0MaFHI/ITHOC IoJIC.



Texuuueckue yCTpOﬁCTBa U TPAKTHYCCKOEC TMPUMCHCHHUE: TIOCTOAHHBIC MArHuThbl, OJ3JICKTPOMAarHuThI,
QJICKTPOABUTATCIIb, YCKOPHUTEIIN 3JICMCHTAPHBIX YaCTHUIL, UHAYKIIMOHHAA II€Yb.

Jlemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHE AJIEKTPOHHOTO MyYKa MArHUTHBIM TIOJIEM.
JIuHMM MHAYKIUY MarHUTHOTO TOJIS.
B3aumonelicTBre JBYX IPOBOAHUKOB C TOKOM.
Cuna Ammnepa.
JeiictBue cuibl JIopeHIia Ha MOHBI 3JEKTPOJIUTA.
SIBneHue 3IeKTPOMAarHUTHON WHAYKIIHH.
[Ipasuio Jlenma.
3aBUCUMOCTD DIICKTPOABIDKYIIEH CHIIBI HHIYKIIMUA OT CKOPOCTH M3MEHEHHUSI MAarHUTHOTO TOTOKA.
SIBneHne caMOMHIYKINH.
Yuenuuecxuii sxcnepumenm, nabopamopuvie pabomsi
N3yueHne MarHuTHOTO MO KATYIIKA C TOKOM.
UccnenoBanue AeicTBYsI ITOCTOSITHHOTO MAarHUTA HA PAMKY C TOKOM.
UccnenoBanue siBIEHUS IEKTPOMArHUTHOW WHYKITUH.
Paznea 5. Kosie0anus ¥ BOJHBI
Tema 1. Mexanuueckue u 371eKmMpPOMAZHUMHbIE KOJ1e0anus

KonebarenpHast cucrema. CBoOOgHBIE MexaHWdeckue Kosebanusa. ['apmoHuveckue koneOanms. [lepuon,
4acToTa, aMIuIUTy#a W ¢asa KoneOGaHmil. IIpyXuHHBIH MasTHHK. MaTemMaTWdyeckuil MasTHHK. YpaBHCHHE
rapMOHHMYECKUX Konebanuii. [IpeBpalienne sHepruu npyu rapMOHNYIECKUX KOJIeOaHHSIX.

Konebatenbublii koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJIEOaHNS B UACAIEHOM KOJIEOATETBHOM KOHTYpE.
AHanorus Mexay MEXaHWYeCKUMH U 3JIEKTPOMArHUTHBIMU KonebanusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B HJICATTBHOM KOJIeOaTeTbHOM KOHTYPE.

HpeI[CTaBJ'IeHI/IC 0 3aTyXarouux KOJICOAHUSX. BLIHy)KI[eHHLIe MeXaHHUecKue KkoyieOanus. Pe3oHaHnc.
BI)IHy')KI[eHHLIe OJICKTPOMArHuTHBIC KoJIeOaHus.

HCpeMeHHBIfI TOK. CI/IHYCOI/I,E[aJ'ILHHﬁ HepeMeHHLII\/'I TOK. MOIIHOCTh NEPpEMEHHOI0 TOKaA. AMHJ’II/ITy,E[HOC u
HeﬁCTBy}OLLICC SHAYCHUEC CUJIbI TOKA U HAIIPSXKCHU.

Tpancdopmarop. [IpousBoacTBo, nepenava M MoTpeOICHHE AEKTPUICCKON SHEPTHU. DKOJOTHISCKUE PUCKH
IIpU IPOU3BOJICTBE JEKTpOo3HEepruu. KynbTypa Ucroib30BaHus 3JEKTPOIHEPTHH B TOBCETHEBHOMN JKHU3HU.

TexHuueckue ycTpoHCTBa M NMPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPUUYECKUN 3BOHOK, FE€HEepaTop NEepPeMEHHOIo
TOKa, IMHUHU 3JIEKTpoIepeaay.

JHemoncmpayuu

Hccnenosanue napaMeTpoB KoyiebaTeTbHOI cHcTeMBI (ITPY>KUHHBIA MITH MaTEMaTHICCKUH MasSTHUK).
Habmoaenue 3aTyxarmux KoieOaHui.

HUccnenoBanue cBOMCTB BHIHYKIEHHBIX KOJIEOaAHH.

HabGnronenue pezonanca.

CB0OOIHBIE 3JIEKTPOMATHUTHBIEC KOJICOAHUS.

OciuiorpaMmbl (3aBUCHMOCTH CHITBI TOKA W HAMPSKSHUS OT BPEMEHH) TS JIEKTPOMArHUTHBIX KOJIEOaHHH.
Pe3onanc npu mociie10BaTeIbHOM COSTMHEHUH PE3UCTOPA, KATYIIKH HHIYKTHBHOCTH U KOHJICHCATOPA.
MoJieIb JIMHUY 3JICKTPOTIepEIauH.

Yuenuuecxuil sxcnepumenm, 1abopamopHuie pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOJIa MAIBIX KOJIeOaHMH Tpy3a Ha HUTH OT JJIMHBI HUTH M MacChl Ipy3a.

HccnenoBanue MEepeMEHHOTO TOKA B IIEMH M3 MOCJCIOBATEIFHO COCAMHEHHBIX KOHACHCATOpA, KATYIIKH W
pesucropa.

Tema 2. Mexanuueckue u 3neKmpoMazHUNHblE GOIHbL



MexaHnuueckue BOJHBI, yciioBUs pacrnpoctpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHEHUsI U AJMHA BOJIHBL.
[Nomepeunsie 1 poaOIbHEIEC BOTHEL MHTEphepeHnns n audpakins MeXaHHISCKUX BOJH.

3Byk. CkopocCTh 3ByKa. I'poMKoCTh 3ByKa. Beicora Tona. TemOp 3ByKa.

OIEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IY4YEHUs JIEKTPOMATrHUTHBIX BOJH. B3auMHas opueHTalMs BEKTOPOB
E, B, V B anexTpomarauTHOM BosHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE, IPEIOMIICHUE, IOJIIpU3aLus,
nudpaxmys, naTepdepenius. CKOpocTh 3IeKTPOMATrHUTHBIX BOJH.

IIIkana 37eKTPOMAarHUTHBIX BOJH. IIpIMeHEeHNE 371€KTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY.
ITpuHIUOBI PagUOCBA3U U TeneBuaeHus. Paguonokanus.
ONeKTPOMAarHUTHOE 3arpsA3HEHUE OKPY>KaloIIel cpe/bl.

Texunueckue YCTPOI‘/JICTBB. U TMPAKTHYCCKOC TNMPUMCHCHUC. MY3BIKAJIBbHBIEC HWHCTPYMCHTBI, YJbTPa3BYKOBas
JAWArHoCTUKa B TCXHUKE U MEAULIMHE, paaap, pa,Z[I/IOHpI/IéMHI/IK, TCJICBU30pP, aHTCHHA, TeJ'Ie(i)OH, CBY-nreus.

Hemoncmpayuu

O6pa3oBaHue U PacIpOCTPaHEHUE TTOTIEPEIHBIX W POJOTBHBIX BOJH.

KoneoOumromeecs Teno Kak KICTOYHUK 3BYKa.

Habmonenne oTpakeHust ¥ PETOMIICHUS] MEXaHHUYECKUX BOJIH.

Habmonenue natepdepeHny U Tudpakiuy MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

Habnionenue cBsi31u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYA0H U 4acTOTOM KOoJeOaHHiA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJH: OTPaXEHHE, MPEIOMIICHHE, HONspu3anus, Audpakims,
uHTEephEpEHIHS.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsMonuHEiiHOEe pacrpocTpaHeHHe cBeTa B OJHOpoaHOW cpene. Jlyd csera.
ToueuHbIi HCTOYHHK CBETA.

OTtpaxeHne cBeTa. 3aKOHBI OTpakeHust cBeTa. [locTpoeHne n3o00pakeHui B IJIOCKOM 3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHUS CBeTa. AOCONIOTHBIM TOKaszaTenb mnpenomieHus. [lonHoe
BHYTpEeHHEEe oTpakeHue. IIpenenpHblil yroi noJHOro BHyTPEHHETO OTPasKEHUSL.

Jucnepcus ceera. CioxHbIH cocTas 6enoro ceeta. L{ser.

Cobuparomiue U paccenBaromue JUH3bl. ToHKas nuH3a. DOKYCHOE PAacCTOSHUE W ONTHYECKas CHJIa TOHKOM
nuH3bL. [locTpoeHne n300paskeHN B cCOOMPAIOIIUX U paccenBaroIInX JuH3aX. DopMyiia TOHKOM JTUH3BL. Y BEJIMYEHUE,
IaBaeMoe JIMH30H.

HpCI[eJ'H)I MMPUMCHHUMOCTH FCOMCTpI/I‘{eCKOﬁ OIITUKHU.

BomnHoBas onrtuka. HHTCp(bepeHLII/I}I CBCTa. KOFepeHTHBIC WCTOYHHMKH. Y CIOBHS Ha6J'IIOZ[GHI/I${ MaKCUMYMOB "
MHWHHUMYMOB B I/IHTep(i)epeHL[I/IOHHOIZ KapTUHE OT IBYX CI/IH(I)a?:HI)IX KOTCPCHTHBIX NICTOYHHUKOB.

Judpakuus ceeta. Jludpakinuonnas pemérka. YciaoBue HaOIIOJCHUS TIaBHBIX MAaKCUMYMOB TIpH TaJICHUH
MOHOXPOMAaTHYECKOTO CBETa Ha U(PPAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuveckne yCTpOWCTBA U MPAKTHUYECKOE MPUMEHEHHUE: OUKH, JIyna, GoToanmnapat, IPOSKIIMOHHBIN ammapar,
MHKPOCKOTI, TEJIECKOTI, BOJIOKOHHAS OTITHKA, TU(PPAKIIMOHHAS PeIETKA, TIOSAPOHI.

Jemoncmpayuu

[psimonuHeitHOE pacnpoCTpaHEHUE, OTPAKECHUE U PeSIoMIIeHHe cBeTa. ONTHYecKue MPUOOPEI.
[MonHoe BHyTpeHHEE OTpakeHne. MoJenb CBETOBOIA.

HccnenoBanue CBOHCTB N300paKEHHH B THH3AX.

Mogenn MHUKPOCKOIIa, TEIEeCKOIIa.

HabmoneHne nHTepQEepeHIINN CBETA.

Habmonenne nudpaknuu ceera.

Habmonenne aucniepcuu cera.

[Monyd4enue crekTpa ¢ MOMOIIBIO TPU3MBL.

INomy4eHue ceKkTpa ¢ MOMOLIBIO JU(PPAKITMOHHON PEIIETKH.



Habmonenne nossipu3aiuu cBera.

Yuenuuecxuil sxcnepumenm, 1abopamopHuie pabomoi
Nsmepenune nokaszarenst MpeOMIICHHS CTEKIIA.
HUccnenoBanue cBOMCTB H300pakeHU B TMH3AX.
HabGnronenne qucnepeuu cBera.

Pa3nes 6. OcHOBBI crielMAJILHONH TEOPHUU OTHOCHTEIbHOCTH

FpaHI/II_IBI NPpUMCHHUMOCTHU KJIACCUYECKON MEXaHUKH. HOCTynaTLI crenuaabHOI TEOpHUU OTHOCHUTCIIBbHOCTU!
HWHBApUAaHTHOCTb MOAYJIA CKOPOCTHU CBE€TA B BAKYYMEC, IIPUHINII OTHOCUTCIBbHOCTH OHHIITEHHA.

OTHOCHUTENFHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHNE BPEMEHU U COKPAIEHUE ITTUHBI.
DHEPrusi ¥ UMITYJIbC PEISITHBUCTCKOW YaCTHIIBI.
CBs13b MacChl C 3HEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTHIIBI. DHEPTHUS TTOKOS.
Pa3pen 7. KpanroBas guznka
Tema 1. Inemenmol K6aHMOB0OIl ONMUKU
®oronbl. Popmyia [Tnanka cBsa3u sHeprun (HOTOHA € €ro0 YACTOTON. DHEPTUs U UMITYJIbC (OTOHA.

OtkpeiTie U uccnenoBanue ¢Goroddderra. Onbitel A. I'. CroneroBa. 3akoHbsl QoTodddekra. YpaBHEHHE
Onamreiina 1 Goroaddexra. «KpacHas rpanunay Gpotodddexra.

Japnenne ceera. OmnerTel I1. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHu4Yeckrne yCTpOWCTBA M NPAKTUIECKOE NPHMEHEHHE: (OTOAIEMEHT, (POTOmaTIMK, CONHEdHas OaTtapes,
CBETOJUO/.

Jlemoncmpayuu

®doroaddekt Ha ycTaHOBKE C IMHKOBOW TUTACTHHOM.

HccnenoBanue 3aKOHOB BHEIIHETO (oTod(deKTa.

Caeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogene aroma Tomcona. OmbiThl Pesepdopna mo paccesHuro o -dactui. [lnaHerapHas MoOIENb aTroma.

[Toctynatel bopa. M3nydenue u noromeHre (GOTOHOB MPH MEPEXoJie aTOMa C OJHOTO YPOBHS SHEPTHH Ha JPYTOH.
Bunp! ciektpoB. CriekTp ypoBHEH 3HEpTHH aTOMa BOJIOPO/IA.

BonHosslie cBoiicTBa uactui. Bomusr ne bpoiins. KopryckynsspHO-BOTHOBON Ayaan3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JTY4YCHHC.

TexHuveckne ycTpOWCTBA M MPAKTHYECKOE NMPUMEHEHHWE: CIEKTPAIbHBIA aHaIn3 (CHEKTPOCKOI), Jasep,
KBaHTOBBIN KOMIIBIOTED.

Lemoncmpayuu

Mopuens onbita Pesepdopna.

Onpenenenne AIHHBI BOJTHEI Jla3epa.

HaOnronenne MTUHEHYATHIX CIIEKTPOB U3y ICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHuie pabomul
Habmonenne muHeiigaToro criekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBHI, JOKA3bIBAIOIINE CIOXHOCTh CTPOCHUS sapa. OTKpBITHE PAaJHOAKTHBHOCTH. OIBITHI

Pesepdopaa mo ompeneneHuro coctaBa paguoakTUBHOrO uinyudeHus. CBolcTBa anb(a-, OeTa-, raMMa-u3IIydeHHs.
Bausaue Paar0OaKTUBHOCTU HA JKMUBBIC OPraHU3MbI.

OTkpbITHE NPOTOHA U HelTpoHa. HykmnonHas mozens siapa I'elizenOepra—lBanenko. 3apsn saapa. MaccoBoe
4yucIo siapa. M30Tonsl.

Anpda-pacran. DIeKTPOHHBI M TO3UTPOHHBIA Oera-pacman. ['amma-usmydeHune. 3aKOH PaJUOAKTUBHOTO
pacmaja.



OHeprus CBsI3W HyKJIOHOB B Azpe. SnepHsie cunbl. Jledext maccsl sapa.
SAnepusle peakuuu. JleaeHue U CUHTES sLIEP.

SAnepuslit peaktop. TepmosaepHslil cuaTtes. IIpo6nemMbl 1 NEPCIEKTUBH SASPHON YHEPTETUKU. DKOJIOTUIECKUE
ACIEKTHI SAEPHOM SHEPIeTUKH.

DneMeHTapHbIe YacTUIB. OTKPBITHE TO3UTPOHA.
Meto/b! HAOMIOACHUS U PETUCTPALIUU FIEMEHTaPHBIX YaCTHI.
OyHaMeHTallbHbIE B3aUMOACHCTBUA. EAMHCTBO pu3ndeckoil KapTUHBI MUpA.

TexHHYeCKHEe YCTPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: J03MMETp, KaMepa BuiibCcoHa, SIEpHBIH peakTop,
aroMmHasa bomoOa.

Hemoncmpayuu
CY€TYMK HOHU3UPYIOLIHUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomaol
HccnenoBanue TPEeKOB 9acTHIL (II0 TOTOBBIM (poTorpadusim).
Pa3zpnes 8. DjieMeHTBI ACTPOHOMUHU U ACTPOPUZUKH
Ortansl pa3BuTus actpoHoMud. [IpukinagHoe u MEPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.
Bun 3Bé3nHOro He6a. Co3Besaus, sipKue 3BE3/bl, MIAHETHI, UX BUAUMOE JBIKEHHUE.
ConHeuHas cucTeMa.

Comnane. ConHeunas akTuBHOCTh. Mcrounmk osHeprum ConHma u  3BE3A. 3BE3IB, HX OCHOBHEIE
XapaKTepucTUKd. JlmarpamMma «CIEKTPAIbHBIA KIACC — CBETUMOCTBY. 3BE3NBI TJIABHOW IOCIEIOBATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3] TJIaBHOW IIOCIIENOBATENILHOCTH. BHyTpeHHee cTpoeHne 3BE3.
CoBpeMeHHBIE MPEACTABIECHUS O MPOUCXOXKISHUH ¥ 3BotoIU CoHIIa U 3BE3/1. DTaIlbl )KU3HU 3BE3I.

Mnieunsiii [lyte — nama lamakTtuka. [lomoxenme m nBmwkenne Comuna B [amakTtuke. THIBI TalakTHK.
Pannoranaktruku u kBa3zapel. UEpHBIE OBIPHI B AIpaxX rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Pasberanme ramaktuk. Teopus bombmoro B3pbiBa.
PenukroBoe nznyuenue.

MacmrabHas cTpykrypa Beenennoid. MeraraigakTuka.
Hepeménnbie mpo6iieMbl aCTPOHOMUH.
Yuenuuecxue nabniooenus

HabGnronennst HeBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAaHUEM KOMITHIOTEPHBIX MPWIOKESHHUH ISl ONPENeICHIs
TIOJIOKEHHSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro MOJyIIapusi U SPKHE
3BE3IBI.

Ha6moaenus B Teneckon JIyHsl, muaner, Maeunoro ITytu.
O0600maroiee NOBTOPEeHNE

Pojp ¢u3MKM M acTPOHOMHM B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COLMAIBHON M ITHYECKOH chepax
JIeSATEIbHOCTH YellOBeKa, pOiib U MeCTO (H3MKH U aCTPOHOMUH B COBPEMEHHON HAy4YHOIl KapTHHE MHpa, POJb
¢usnyeckoit Teopur B (GOPMUPOBAHUM MPEICTABICHUN 0 (pU3HUECKOW KapTHHE MUPA, MECTO (PU3NIECKON KapPTHUHBI
MHpa B 00111eM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHNI O IPUPOJIE.

MemnpenMeTHue CBSA3H

Uzydenne kypca ¢usmku 06azoBoro ypoBHs B 11 kjacce OCYIIECTBISETCS C YYETOM COICpPKATEIbHBIX
MEXIIPEAMETHBIX CBA3EH ¢ KypcaMn MaTeMaTHKH, ONOJIOTHH, XMMUH, Teorpad iy U TEXHOJIOTHH.

Mesicnpeomemmvie noHAmus, CBI3aHHBIE C H3yUYCHUEM METOA0B HAyUHOTO [TO3HAHUSL: IBJICHUE, HAyUHBIH (akT,
TUIIOTE3a, (PU3UUECcKast BENUUHHA, 3aKOH, TEOpHs, HAOIIOAEHUE, SKCIIEPUMEHT, MOJICTUPOBAHIE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYecKrue (YHKIHMH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUH Ha OCH KOOPAMHAT, CIOKEHHE
BEKTOPOB, MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKLUWH, MPU3HAKUA IMOAOOUS TPEYroJbHUKOB, OIpENeNeHUE IUIOIAAN
wiockux Guryp u o0bEma Tel.

buonocus: QJICKTPUYCCKUE SABJICHUSA B KUBOH npuponae, KoJieOaTeIbHbIC JBWOKEHUS B JKUBOU npuponae,
OINTUYECKHE SIBJICHUS B KHUBOU npuponae, JieicTBHE pagranyv Ha )XUBBIC OpraHU3MBbI.

Xumus: CTpOSHHE aTOMOB M MOJIEKYJI, KPUCTAIUTMYECKAsl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI 00pa30BaHMUS
KPUCTALTAYECKON PEHIETKH, CIIEKTPAIbHBIN aHAIIN3.



leocpagpusi: MarHUTHBIE TOMIOCA 3EMITH, 3aJeKH MAarHUTHBIX pyll, (OTOCHEMKA 3€MHOW MOBEPXHOCTH,
MPEACKA3aHNE 3EMIIETPSICEHUN.

Texnonoeus: JIMHUM JIEKTPOIIEpeiad, FEHepaTop IEPEMEHHOI0 TOKa, JNEKTPOABUTaTellb, HHAYKIMOHHAs T1E€Ub,
panap, paaHonpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-meub, MpOEKIIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
conHevHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOTPAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIET'O OBPA30BAHUA

OcBoeHue yuebHOro mpeamera «@Dusuka» Ha ypoBHE CpeAHero odmiero oOpasoBaHUs (0a30BbIA YpOBEHb)
JOJI2KHO 06eCHe‘II/ITb AOCTHIKCHUE CJIICAYIOIIUX JIMYHOCTHBIX, METAIIPCAMETHBIX U NPEAMETHBIX 06p330BaTeHI)HI>IX
pe3yJIbTaToB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHHUS ydeOHoro mnpenmera «®Pu3uka» JODKHBI OTpaXkaTb T'OTOBHOCTh H
CHOCOOHOCTh OOYYAIOMIUXCSl PYKOBOICTBOBATHECS C(HOPMHUPOBAHHON BHYTPCHHEH MO3HMIUEH JIMYHOCTH, CHUCTEMOM
[ECHHOCTHBIX OPUEHTAIM{, MO3UTHBHBIX BHYTPEHHHUX YOSKICHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM LEHHOCTSIM
POCCHICKOTO 00IIECTBa, pAaCIINPEHUE )KU3HEHHOTO OITBITA H OIBITA IESATEIBHOCTH B IPOIECCE Peai3alui OCHOBHBIX
HanpaBJeHUH BOCIIUTATEIbHOM eATeIbHOCTH, B TOM YHCJIE B YacTH:

1) rpakIaHCKOr0 BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON IMO3UIMK OOYYAIOMIEroCsl KaK AaKTHBHOTO W OTBETCTBEHHOTO HWiCHA
poccuiickoro o0IecTBa;

MPUHATUE TPATUITUOHHBIX O6HICLI€J'IOBCLI€CKI/IX TYMaHUCTUYCCKUX U NCMOKPATUICCKUX HeHHOCTCI;‘I;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEILHOCTh B HMHTEpEcax TIpakIaHCKOro oOOIIecTBa, y4acTBOBATh B
CaMOYIIpaBJIEHUH B 00pa30BaTeIbHOI OpraHu3anuy;

YMEHHE B3aUMO/IEHCTBOBATh C COLIMAIIbHBIMA HHCTUTYTaMHU B COOTBETCTBHHU C MX (PYHKIUSMHU 1 HA3HAYCHUEM;
TOTOBHOCTb K TYMaHUTAPHON 1 BOJIOHTEPCKON AEATEIbHOCTH;

2) 1aTPMOTHYECKOI0 BOCIUTAHMA:

c(OPMHUPOBAHHOCTH POCCHUCKON TPAXKIAHCKOH UICHTHYHOCTH, TATPHOTH3MA;

[IECHHOCTHOE OTHOUIEHHE K TOCYJAapPCTBEHHBIM CHMBOJAM, IOCTHXKCHHSIM POCCHHMCKHX YYEHBIX B 00JIACTH
(U3WKH U TEXHHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUS:
c¢(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IIOBEICHHUS;

CIIOCOOHOCTH OLICHUBATL CUTYyAllUI0O U NPUHUMATL OCO3HAHHBIC PCIICHUA, OPUCHTUPYICH Ha MOpPAJIbHO-
HPaBCTBECHHBIC HOPMbBI U ICHHOCTH, B TOM YUCJIC B NCATCIbHOCTU y‘léHOFO;

OCO3HaHHWE JTMYHOTO BKJIa/a B IOCTPOSHHUE YCTOMYUBOTO OYIYIIETo;

4) 3cTeTHYeCKOr0 BOCTIUTAHHS:

ACTETHYECKOE OTHOLICHUE K MUPY, BKIIFOYAst 3CTETHKY HAyYHOTO TBOPYECTBA, IPUCYIIETO (BPH3HMIECKOI HAYKe;
5) TPy10BOT0 BOCHIUTAHUSI:

MHTEpeC K pa3iuyHbIM cepam npodhecCHOHANIBHON [esTeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C (DU3UKOH U
TEXHHUKOH, YMEHHE COBEPIIIATh OCO3HAHHBIA BEIOOP OyAyIiel MpopeCcCHr U pean30BbIBATh COOCTBCHHBIC KU3HCHHBIC
TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpa30BaHHIO B 00JACTH (PU3UKH HA TPOTSHKCHHU BCEH
KU3HH;

6) 3K0JI0rHYECKOr0 BOCIIUTAHMS
c(hOpMUPOBAHHOCTH IKOJIOTUYECKOH KYIbTYPBI, OCO3HAaHUE III00aJHHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM;

MJIaHUPOBAHUE M OCYILIECTBIECHUE NEUCTBUN B OKPY’KalOILIEH cpele Ha OCHOBE 3HAHUS IEJIEW yCTOWYMBOrO
Pa3BUTHS YEIOBEYECTBA,;

paclIupeHue OMbITa JEeATebHOCTH HKOJIOTHYECKOH HampaBIeHHOCTH HAa OCHOBE HMMEIOIIMXCA 3HAHUK 10
¢busnke;

7) HEeHHOCTH HAYYHOI0 MO3HAHMSA

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3sBHTUS (PH3HUYECCKOM
HayKH;



OCO3HAaHHUEC T CHHOCTHU H&y‘-IHOfI JACATCIIBHOCTU, TOTOBHOCTH B IIPOHECCEC HIYUYCHUA (l)I/I3I/IKI/I OCYHICCTBIIATH
IIPOCKTHYIO U UCCIIEAOBATCIILCKYIO ACATCIIBHOCTh MHANBUAYAJIBHO U B I'PYIIIIC.

METAITIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTebHbIE YHUBEPCAJIbHBIE yUeOHbIe AeiicTBUS
ba3oBble Jornueckue aeiicTBH:
CaMOCTOSATENBHO (POPMYJIUPOBATE M aKTyaTU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTPEJISISITh 1IeTU NEeITeILHOCTH, 33]]aBaTh TapaMeTPhl U KPUTEPUU UX JOCTIKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH Y MPOTUBOPEYHS B PACCMATPUBACMBIX (DU3UUYCCKUX SBICHUSX;

pa3pabaThIBaTh IUIaH pelieHus IPoOIeMbl ¢ YU4ETOM aHAJIM3a UMEIONINXCS MaTepHALHBIX U HeMaTepHaIbHBIX
pecypcos;

BHOCUTh KOPPEKTHUBBI B JIESITEIHLHOCTH, OLIEHWBATH COOTBETCTBUE pE3YJIbTATOB IIENIAM, OLIEHWBATH PHUCKH
MOCIICICTBUM NESATECIIHEHOCTH;

KOODAMHUPOBAaTh M BBHIMONHATH PabdOTy B YCIOBHAX PEAIbHOTO, BUPTYaJbHOIO U KOMOHMHHPOBAHHOTO
B3aMMOJCHCTBHS,

paSBI/IBaTb eraTI/IBHOG MBIIIJIICHUC HpI/I pCIHeHI/II/I JKU3HCHHBIX np06neM.
ba3oBble ncciienoBaTeIbLCKHE TeiiCTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMH U METOAaMHU (PU3UUECKON HAYKH;

BJIaJCTh HaBbIKaMH y‘IC6HO-HCCHCHOBaTCHBCKOﬁ u HpOCKTHOI\/'I JACATCIIBHOCTH B obnactu (I)I/ISI/IKI/I,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaAMOCTOATCIIBHOMY ITOHMCKY MCTOAOB PCHICHUSA 3ada4d (1)I/ISI/IIICCKOFO COACPpIKaHUA,
NPUMCHCHHIO PAa3JIMYHBIX METOAOB ITIO3HAHU,

BJaJEeTh BHIAMHU JESITENGHOCTH 1O IOJMYYEHHIO HOBOTO 3HAHWS, €r0 MHTEPIpPETallH, IPeoOpa3oBaHHUIO H
MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIHsIX, B TOM YHCIIE TIPH CO3MAaHUN YICOHBIX MPOSKTOB B 001aCTH (DU3UKH;

BBISBJIATH NPUUMHHO-CIIEACTBEHHbIE CBA3M M aKTyaJM3UpOBaTh 3aJayy, BBIABUraTb THMIIOTE3y €€ pelleHMus,
HaXOAUTb apIyMEHTBHI JUIsl JOKa3aTeabCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH PEILEHUS;

AHAJIU3UPOBATH MOJIYUCHHBIC B X0A€ PCHICHUA 3aJa49U PE3YJIbTaTbl, KDUTHYCCKHN OILICHUBATH UX JOCTOBCPHOCTD,
IIPOTHO3UPOBATH UBMEHCHHUE B HOBBIX YCIIOBUAX,

CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30oBAaTENbHON IEATCIFHOCTH, B TOM 4YHCIE IPH
n3y4eHUH (PpU3nKy;

JaBaThb OLICHKY HOBBIM CUTyallusAM, OHCHUBATh HpHOGpeTéHHbIﬁ OIIBIT,
YMETb IEPEHOCUTH 3HaHUSA N0 (PU3HKE B MPAKTUUECKYIO O0JIACTh )KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;
BBIIBUTaTh HOBBIC HIIEH, TIPEIIaraTh OPUTHHAIBHBIC ITOIXOIBI ¥ PEIICHUS;
CTaBHUTH NPOOJIEMBI U 3a[1aUH, JOIMYCKAIOIIIE ATbTepPHATUBHEIC PEIIICHUS.
Pa6oTa c undopmaumeii:

BIIAJICTh HABBIKAMU IOJIy4eHUS WHPOpManuu (PU3HUYECKOTo cojiep)kaHusi W3 HMCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSTENBHO OCYIIECTBIIAThH TIOUCK, aHATIN3, CHCTEMATHU3AIIMI0 U UHTEPIPETAINIO HH(OPMAIMH PA3IMYHBIX BHJIOB
1 GOpM MpeCTaBIICHUS;

OILICHHUBATH JIOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIB30BATh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TE€XHOJOTUH B PELICHUU KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3AMOHHBIX 33Jau C COOMIOJICHUEM TPeOOBAaHUH IPrOHOMHKH, TEXHUKU OE30IMaCHOCTH,
TUT'HEHBI, pecypcocOepex eHus], MPaBOBbIX U AITHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 6€30IaCHOCTH;

C03/1aBaTh TEKCTHI (PU3MUECKOTO CONEpKaHMs B Pa3NUYHbIX (hopMaTax ¢ y4éTOM HazHauyeHUS MH(OpMaluu U
LIeJIeBOI ayAUTOPUH, BEIOUPAs ONTUMANIBHYIO (OPMY MPEACTABICHUS U BU3YyaIH3alllu.

KomMyHHMKaTHBHbIE YHUBEpcaIbHble yueOHbIe AeiicTBUA:
OCYIIECTBIATH OOLICHNE HA YPOKaX (PM3UKH M BO BHEYPOUHOU AEATCIHHOCTH;
pacIio3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYAIlMH U CMSTYaTh KOH(IIMKTEI,
Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUYKY 3PEHUSI C UCIIOJIb30BAHUEM A3BIKOBBIX CPENICTB;

MOHUMATH U UCIIONIB30BaTh IIPEUMYIIECTBa KOMAaH/IHON W HHIUBHyalbHON paboTEHI;



BBEIOMPATh TEMATUKY U METOJbI COBMECTHBIX JACHCTBUH C YUETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0
YJIeHa KOJUIEKTHBA,

IIPUHUMAaTh LEIM COBMECTHOM JEATEIIbHOCTU, OPraHU30BbIBATb U KOOPAMHHUPOBATh AEHCTBUSA 1O €€
JOCTIDKCHUIO: COCTABISATh IUTAaH JICHCTBUM, paclpelensTb pOMd ¢ Y4ETOM MHEHHMH YYacTHHKOB, OOCYXIAaTh
pe3yIbTaThl COBMECTHOU paboTEHI;

OILICHMBATH Ka4ECTBO CBOETO BKJIA/IA U KAXKIOTO YYaCTHHKA KOMAHIBI B OOIIMI pe3ynbTaT Mo pa3paboTaHHBIM
KpUTEPUSIM;
ImpeylaraTb HOBBIE IIPOEKThI, OLEHMBATh HAEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTU, INPAKTHYECKOU

3HAYMMOCTH,

OCYHIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE IMOBEIEHHE B Pa3IMUHBIX CUTYalUSX, MPOSIBIATH TBOPYECTBO H
BOOOpakeHHe, ObITh NHUITUATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJbHBIE yUeOHbIE A€l CTBUS
Camoopranmn3anus:

CaMOCTOSITEIILHO OCYIIECTBIISATh MO3HABATEIILHYIO ISSITENIHOCTh B 0011aCTH (PU3HKH M aCTPOHOMUH, BBISBIISATH
MpoOJIEMBI, CTaBUTh B (HOPMYITUPOBATh COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENBHO COCTaBJIATh IUIAH pEIleHUs pacy€THbIX M KAaueCTBEHHBIX 3aiay, IUIaH BBIIIOJHEHUS
MPaKTHYCCKOH pabOoTHI C YIETOM UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEAIIOYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacImpsITh paMKH yu4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHHH;

JieNaTh OCO3HAHHBIHM BEIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0st OTBETCTBEHHOCTD 32 PEIICHHE;
OLIEHUBAThH NPUOOPETEHHBIN OIBIT;

croco0cTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULMU B 00JacT (PU3MKH, MMOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLUOHAIbHBII HHTEJLJIEKT:

JlaBaTb OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBBl B JEATEJIIBHOCTb, OLIEHUBaTb COOTBETCTBHE
pe3yIbTaToOB LIEJAM;

BJIaIeTh HABBIKAMH T03HABATENBHON pedIeKCHH KaK OCO3HAHHS COBEPIIACMBIX NEUCTBUI M MBICIHTEIBHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHUIA;

HCTIONIB30BATh MPHEMBI Pe(IICKCHH IS OIICHKU CHTYAIlNH, BEIOOpa BEPHOTO PEIICHHS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHMUIO;
IIPUHUMATbh MOTHUBBI U apTyMEHTBI APYTUX IIPU aHAIU3E PE3yJIbTaTOB AEATEIbHOCTH;
IPUHUMATh ce0sl, IOHUMAst CBOU HEJJOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI M apTyMEHTBI APYTUX IIPU aHAIU3€ PE3yJIbTaTOB ACATENbHOCTH;
MPU3HABATh CBOE NIPABO U MPABO APYTUX Ha OLIMOKU.

B mporiecce 1OCTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOrPaMMBbI MO (GU3HKE ISl YPOBHS CPEIHETO
obmiero o0pa3oBaHusi y OOYYalOMIMXCSl COBEPLICHCTBYETCS OMOLMOHAJBHBIA HHTEIIEKT, MPEIIoararonmi
c¢(hOpMUPOBAHHOCTH:

CaMOCO3HAHMUS, BKJIOYAIOUIEI0 CHOCOOHOCTh MOHMMAarTh CBOE OSMOIMOHAIBHOE COCTOSIHHE, BHJICTh
HaNpaBJICHUS Pa3BUTHI COOCTBEHHOM SMOIIMOHATILHON Cepbl, ObITh yBEpEHHBIM B ceOe;

CaMOpEryJIUPOBAHUS, BKIOYAIOIIEI0 CaMOKOHTPOJIb, YMEHHE TNPHHAMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCIICHHC, CHOCO6HOCTL AIanTUPOBATHCA K SMOIIMOHAJIBHBIM U3MEHCHUAM U MPOSABIIATH FI/I6KOCTB, 6I>ITB OTKPBITBIM
HOBOMY;

BHyTpeHHeﬁ MOTHBAIIUU, BKJ'IIO‘IaIOHIefI CTPEMJICHUE K JOCTHKCHUIO MHCJIM W YCIEXy, ONTHUMH3M,
WHUIIUATUBHOCTH, YMCHUEC )]eﬁCTBOBaTI) HCXOOs U3 CBOUX BO3MO)KHOCTCI>1;

SMIIATHH, BKIIOUAIOIIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHHE JPYTHX, YUUTBIBATh €0 INPH
OCYIIECTBJIEHHHU OOIIEHHS, CIOCOOHOCTH K COYYBCTBHIO M CONEPEKHMBAHUIO;

COLMANIBHBIX HABBIKOB, BKJIIOYAIONIMX CIHOCOOHOCTh BBICTPAaUBATh OTHOLICHUS C JPYTUMH JIFOJBMH,
3a00THUTHCS, IPOSIBIISITh UHTEPEC U Pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATHI



K konumy oOyuenus B 10 kiiacce mnpeaMeTHbie pe3yJibTarhl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaKaTh
c(hOpMUPOBAHHOCTH Y OOYJAFOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA NPHMEPax POk U MeCTO (pu3nku B (OPMHUPOBAHHH COBPEMEHHON HAyYHOHW KapTHHBI
MUPA, B pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIIOIEH;

y‘lI/ITI)IBaTL FpaHI/I]_H)I HpI/IMeHeHI/IS[ H3yqume (I)I/ISI/I‘JCCKI/IX MOJIGJ'ICI’IZ MaTepI/IaJ'ILHaH TOYKa, I/IHepHI/IaJ'ILHaSI
cucteMa oTcuéra, abCOMOTHO TBEPIOE TEJI0, UACANBHBIN ra3, MOJEIN CTPOCHHUS T'a30B, KHUIKOCTEH W TBEPIBIX TeT,
TOYCYHBII AMEKTPUIECKHUI 3apsil IPH PELICHUH (PU3UUECKIX 3a/1a4;

pacmo3HaBaTh (u3MYECKHe sBIEHUS (Tpolecchl) W OOBSACHATHP HMX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHUS BEIIECTBA W 3JEKTPOIMHAMHKH: PABHOMEPHOE M PaBHOYCKOPEHHOE
MpSIMOJIMHENHOE JIBUKEHUE, CBOOOJHOE TaJCHUE TelN, JBWKEHHE 1O OKPYKHOCTH, MHEPIHs, B3aUMOJICHCTBHE Ted,
nuddysus, OpoyHOBCKOE JBMKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX Tell, K3BMEHEHHE 00bEéMa Tel NpU HarpeBaHUH
(oxnakeHnn), TETMJIOBOE paBHOBECHE, NCTIApEHHE, KOHICHCAIHS, MJIaBlIeHHE, KPUCTAJUTU3AlINs, KATIEHHE, BIAXKHOCTh
BO3/lyXa, TOBBIIICHUE [ABJICHUS Ta3a MpPH €ro HarpeBaHWU B 3aKPBITOM COCYyJIle, CBSI3b MEXAY MapameTpamu
COCTOSIHHS T'a3a B M30IpOLIEccax, IEKTPU3ALUS Tell, B3aUMOICHCTBHIE 3aps/I0B;

OIMACBIBATL MEXAHUYCCKOC ABUIKECHHUE, UCIIOJIb3Yys (I)I/ISI/I'-ICCKI/IG BEJIMYUHBI: KOOpAWHATA, TYyTh, IIEPEMCIICHUC,
CKOpPOCTb, YCKOpCHHE, MacCa TeEja, CWJla, HUMIYJbC TC€Jjla, KUHETUYECKas OHEPrusi, MNOTCHUHUAJIbHAsA OJHEPrusl,
MCXaHHUYCCKasa pa60Ta, MCXaHUYCCKass MOIIHOCTH;, IpPHU OIMMCAHWH IPAaBHUIBHO TPAaKTOBATb (bHSI/I'—IGCKHﬁ CMBICJI
HCIIOJIBb3YEMbBIX BCJIMYUH, UX 0003HAYCHUSA U CANHUIbBI, HAXOJUTH (l)OpMyJ'[I)I, CBsA3bIBAOIIUE NJAHHYIO (bI/I3I/I‘~I€CKy}O
BCJIMYUHY C JPYTUMHU BEIIMYNHAMU;

OIMUCBIBATh HM3YYCHHBIC TCILJIOBBIC CBOMCTBA T€Jl M TEIUIOBBIE SABJICHUS, MCIOJb3Ys (bHSPI‘-IeCKI/IC BCJIMYMHBI:
JaBJICHUC rasa, TEMIICpATypa, CpeaHAA KHUHCTHUYCCKas OHEpTrusi Xa0THYCCKOT'O JABHXKCHUA MOJICKYI,
Cp€AHCKBaApaTUIHAasA CKOPOCTb MOJICKYJ, KOJIHMYECTBO TCIIOTBI, BHYTPCHHAA SHCPIUs, pa60Ta rasa, KOB(l)(i)I/II_II/IeHT
MOJIE3HOTO JEWUCTBUSI TEIIOBOTO ABUTraTClIsl; MpW  OINMCAHHWU IPABUJIBHO TPAKTOBATH (1)PI3I/I‘-ICCKI/II>1 CMBICJI
HCIOJIB3YEMbIX BCJIMYMUH, UX 0003HAYCHUSA U CANHUIbI, HAXOJHUTH (bOpMy.]'[BI, CBA3bIBAOIINE OAHHYIO (1)I/I3I/I‘~ICCKy}O
BCIIMYHMHY C APYTUMHU BEININHAM;

OIMUCBIBATh U3YYCHHBIC JICKTPUICCKUC CBOMCTBA BEIIECTBA U QJICKTPUYICCKUC SIBJICHUA (r{poueccm), HCIOJIb3Ys
(I)I/ISI/I‘ICCKI/IC BCJIIMYHNHBI: BHGKTpI/I‘IGCKI/Iﬁ 3apsad, SJICKTPHUICCKOC IT0JIC, HaprI)KéHHOCTB IoJIsA, MOTCHIHAJ, Pa3HOCThH
MNOTCHIHUAJIOB; TP ONMMUCAHUHA IMPABUJIIBHO TPAKTOBAThH (1)I/I3I/I‘ICCKI/Iﬁ CMBICJI UCTIOJIB3YEMBIX BCJIMYWH, UX 0003HaUYEeHUS
1 CAUHUIBI; YKAa3bIBaTb (1)OpMy.HBI, CBA3BIBAOIINEC JaHHYTO (I)I/ISI/I‘IeCKYIO BCJIMYNHY C APYTUMHU BCIIMNUNHAMU,

aHANMM3UPOBaTh (DU3UYECKUE TPOLECCH M SBICHUS, HCIONB3Ys (M3MUSCKHE 3aKOHBI W TIPHUHIIUIEL 3aKOH
BcemupHoro tiarorenus, I, II u Il 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON HEPTHH, 3aKOH COXPAHECHUS
UMIyJIbCa, MPUHLUI CYNEPIO3ULUHU CHUJI, NMPUHLMII PABHONPABHUA HHEPLUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOCHHS BEIIEeCTBAa, ra3oBble 3aKOHbI, CBA3b CpPEIHEH KMHETUYECKOM 3HEPruu TEIIOBOro
IOBIDKCHHST MOJIEKYJ C aOCONIOTHOH TeMIepaTypoi, TIIepBBI 3aKOH TEPMOAWHAMUKH, 3aKOH COXPaHCHHUS
ANIEKTPUYECKOTO 3apsma, 3akoH KynoHa, mpw 3STOM pa3nuyaTh CIOBECHYI0 (OPMYIHPOBKY 3aKOHa, €ro
MaTeMaTU9IecKOe BBIPAKCHUE U YCIOBHS (TPAaHUIBL, 00JIACTH) IPUMEHUMOCTH;

OOBSICHTH OCHOBHBIE TIPUHIIHITE AEHCTBHS MAIINH, TPHOOPOB U TEXHUIECKUX YCTPOMCTB; pa3IndaTh YCIOBHS
nx 6€30I1acHOTO HCIOIB30BaHMS B IIOBCEIHEBHON JKU3HH;

BBINTOJTHSTE AKCIIEPUMEHTHI IO NCCIIEIOBAHUIO (PM3UUYECKUX SBIICHUI M ITPOIECCOB C MCIIOIB30BAHIEM IPSMBIX
MW KOCBEHHBIX HM3MEpEHHUH, NpH 3TOM (HOpMynHpoBaTh MpobieMy/3amady M TUIOTE3y YYEOHOrO SKCHEPHMEHTA,
coOHpaTh YCTaHOBKY M3 ITPEIIOKESHHOTO 000PYIOBaHUS, IPOBOANUTH OTBIT M (DOPMYIIHPOBATH BEIBOJIBI;

OCYHICCTBJIATL NMPAMBIE U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYUH, TIPU 3TOM BI)I6I/IpaTI> ONTUMAaJIbHEIN
croco6 HU3MEPCHUA U UCIIOJIB30BaATh NU3BECTHBIC METOAbI OLIEHKHN HOFpBH.IHOCTCﬁ H3M€p6HHI71;

WCCIIEZIOBATh 3aBUCUMOCTH MEXIY (PU3HMUECKUMH BEIUYMHAMHU C WCIOJIH30BAHHUEM MPSIMBIX MU3MEPEHHH, MpU
9TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTATHI IOyYEHHON 3aBUCIMOCTH (DU3MYECKUX BEJINYHMH B BUC
TabmuI 1 Tpad)uKOB, JIENIaTh BHIBOJIBI M0 Pe3yJIbTaTaM HCCIIeIOBaHMS;

coOroaTh mpasuiia 0e30MacHoro TpyJa Mpy MpOBEISHUH MCCIeIOBaHUN B paMKax y4eOHOTro SKCIIEpUMEHTa,
y4eOHO-UCCIIEOBATEIbCKOH W TPOEKTHOM JEATENbHOCTH C HCIOJb30BAHUEM HM3MEPUTENBHBIX YCTPOICTB H
nabopaTOpHOro 00OPYIOBAHUS;

pemiarh pacy€THBIC 33/la4yu C SBHO 3aJIaHHON (DU3MYECKOW MOJENbI0, MCTHONb3ysl (PU3MYEecKHue 3aKOHBI U
TIPUHITUIIBI, HA OCHOBE aHAJHM3a yCIIOBUS 3a/1a4l BEIOUpaTh GU3UUYECKYIO MOJIEIb, BBIICTAThH (DU3MUECKHUE BEIIMYUHBI U
(hopmyIbl, HeOOXOAUMBIE ISl €€ pelIeHHs, MPOBOJUTh PacU€Thl U OLEHWBATH PEaTbHOCTH MOJYYEHHOTO 3HAYCHUS
(hm3rYecKo BEJTMYUHEI;



pelaTh KadeCTBEHHbIE 3aJaud: BBICTpAaUBaTh JIOTMYECKH HEIPOTHUBOPEUMBYIO LEMOYKY PpacCyXIEHHH C
OTIOpOYi Ha M3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU 1 (PU3UUECKIE SBICHIS,;

WCIIONIB30BATh TIPH PEIICHWH YYEeOHBIX 33/a4 COBPEMEHHBIC HWH(OPMAIOHHBIE TEXHOJOTHUH JUISI TOWCKa,
CTPYKTYpPHPOBAHUSI, HHTEPIPETAIIMN U TPEICTABICHUS YICOHOH M HAYIHO-TIOMYJISIPHON HMH(OPMALUH, MMOTYIeHHOH
U3 Pa3IMIHBIX HCTOYHUKOB, KPUTHUECKH aHATH3HPOBATH MOTyYaeMyl0 HH(OPMALIHIO;

MPUBOJIUTH IIPUMEPHI BKJIAA POCCHHCKHUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE
IIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS MO (U3UKE B TOBCETHEBHOW KM3HH IS oOecredeHus: 6e30IacHOCTH
npu obpameHnu ¢ npubopamMyu U TEXHHUECKHMHU YCTPOHCTBAaMH, AJISI COXPAHEHUS 3[0POBbS M COOJNIIOJCHUS HOPM
9KOJIOTMYECKOI'0 IOBEACHUS B OKPYIKaIOIIEH CpeLe;

pa6OTaTI) B Ipynne€ C BbIIOJHEHUCM Pa3IMdHbIX COLUAJIBbHBIX poneﬁ, IJIaHUPOBAThb pa60Ty TpyIIibI,
pallOHAJIBHO pacnpeacasiaTb 00513aHHOCTH U IJIAaHUPOBATh ACATCIBHOCTD B HECTAHAAPTHBIX CUTyalUsX, aACKBATHO
OLI€EHUBATh BKJIAJ KaXXA0T'0O U3 YYACTHHUKOB I'PYIINLI B PEIICHUC paCCManHBaCMOP'I np06neM1)1.

K xonumy oOywenus B 11 KkJjacce npeaMeTHbIE pe3ysbTaTbl Ha ©0a30BOM YpPOBHE MJOJDKHBI OTpaXKaTb
c(OPMUPOBAHHOCTH Y 00YUYAFOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha NPHMEPax poiib U MeCTO (pu3uku B (OPMHPOBAHHH COBPEMEHHON HAYYHOW KapTHHEI
MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHHMKH M TEXHOJOIHH, B MPAKTUYECKOH AEATENHbHOCTU JIIOJEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOU KapTHHBI MHPA;

VYUTHIBATh TPAHMIBl IPUMEHEHHS M3YYEHHBIX (DU3UUECKHX MOEIEeH: TOYSUHBIH 3IEKTPUIECKUI 3apsamd, ayd
CBETa, TOYEYHBIA HMCTOYHHMK CBETa, SAEpHAs MOIENb aroMa, HYKJIOHHAs MOJENb aTOMHOTO sapa NPH PemIeHHH
($u3NYeCKuX 3a/1a4;

pacrio3HaBaTh (u3nYecKue sBieHHs (IPOLECCh) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JICKTPOJUHAMHUKH U
KBAaHTOBOW (DM3MKH: AJICKTPHYECKask MPOBOJANMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JICHCTBHS TOKA,
B3aMMO/ICICTBHE MArHUTOB, JJIEKTPOMATHUTHAS WHIYKIMS, ACHCTBHE MarHUTHOIO IMOJsSI HAa MPOBOAHHK C TOKOM U
JBIDKYIHICS 3apsi/], JIEKTPOMArHUTHBIE KOJICOAHUS 1 BOJHBI, IPSIMOJIMHEHHOE pacipoOCTpaHEHNUE CBETa, OTPAKCHHE,
npeloMyIeHue, UHTephepeHITysl, TUPPAKIKS U TTOJISPU3AIMsl CBETa, JUCIepCcHs cBeTa, (GoTodeKTpudeckuid dddekt
(oroaddekt), cBeToBoe naBieHHE, BO3HMKHOBEHHE JIHMHEWYATOro0 CIEKTpa aroMa BOJOpPOJa, €CTECTBEHHAs H
MCKYCCTBEHHAsl paHOaKTUBHOCTD;

ONHCHIBATh WM3YUYCHHBIC CBOWCTBA BEIIECTBA (DIIEKTPHUYECKUE, MATHUTHBIC, ONTHUYECKUE, SICKTPUYCCKYIO
MIPOBOJIMMOCTh PA3IUYHBIX CPEJ) U DIIEKTPOMATrHUTHBIC SIBJICHUS (TIPOIECCHI), UCTIONB3YsS (PU3MUYECKUE BEITUYHHBI:
JJIEKTPUYECKUN 3apsii, CHjla TOKa, OJJIEKTPUYECKOE HANpsKEHUE, JIIEKTPUYECKOE COMPOTHUBIIEHHE, Pa3HOCTh
MOTECHITUAIIOB, JIEKTPOABIDKYIAs CWiia, paboTa TOKa, MHIAYKIMS MAarHUTHOTO MoJisi, cuiia Amrepa, cuna JlopeHia,
WHAYKTUBHOCTh KATYIIKH, SHEPTHs 3JEKTPUYECKOTO0 M MArHUTHOTO TIOJEH, MEpPHOoJ M YacToTa KoyeOaHWi B
KoJie0aTeTbHOM KOHTYpE, 3apsj U CHJIa TOKa B MPOIECCe TapMOHMUYECKUX JICKTPOMArHUTHBIX KosieOaHuii, HOKycHOe
paccTosiHME W ONTHYECKas CUjla JIMH3bI, TIPU ONMCAHUH TPABWIBHO TPAKTOBATH (PUBMUYECKHUI CMBICT MCIIOJIB3YEMBIX
BEJIMYMH, UX OOO3HAYCHUS W CIWHUIIBI, YKA3bIBaTh (POPMYIIbBI, CBSA3BIBAIONINE JAHHYIO (U3UYECKYIO BEITHYHHY C
JIPYTHMH BEJIMYMHAMU;

ONUCHIBaTh HM3YYEHHBIC KBAHTOBBIC SIBICHHUSI M IPOLECCHI, MCHONB3YS (PU3NYECKHE BEIUYUHBI: CKOPOCTH
JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPIHsS M HUMIYNbC (OTOHA, MEPHOA MHOIypacraja,
SHEPTUsl CBSA3M aTOMHBIX SIIEp, NIPH OMHCAHUH HPABIIBHO TPAKTOBATH (PU3NUECKUII CMBICT MCIONb3YEMbIX BEIHYHH,
uX 0003HAUCHMS M EIUHHMIIB, YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DH3HUYECKYIO BEIMYMHY C APYTHMHU
BEIMYMHAMH, BEIUUCIIATH 3HAUCHHUE (PH3HUECKOI BETUINHEL;

AQHAJIM3UPOBATh (PU3MUECKHE MPOLECCH! U SBJICHUS, UCTIONIB3Ys (PU3MUECKHUE 3aKOHBI M IPUHIUIBL: 3aK0H OMa,
3aKOHBI IIOCIEJOBATEIBHOTO M MAapajUIENbHOIO COEAMHEHUS IPOBOJHHUKOB, 3akoH Jlxoyms—JIeHuma, 3akoH
JIEKTPOMATHUTHOM MHIYKIUH, 3aKOH MPSIMOJIMHEIHOTO PacIIpOCTPaHEHUs CBETA, 3aKOHBI OTPAXCHUS CBETA, 3aKOHBI
MPENOMJICHUSI CBETa, ypaBHeHHe OifHmTeiiHa mius ¢GoToddderra, 3aKOH COXPAHEHMS SHEPTUM, 3aKOH COXPAHECHUS
UMITYJIbCA, 3aKOH COXPAHEHUS JEKTPUIECKOr0 3apsijia, 3aKOH COXPAaHEHUsI MacCOBOT0 YMCIA, MOCTynaTsl bopa, 3akoH
PaIoaKTUBHOTO PACMaja, IPH STOM pa3indaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €0 MATEMAaTHUECKOE BEIPAXKCHUE
1 ycJ0BUs (TPaHUIbl, 00JIACTH) TPUMEHHUMOCTH;

ONpe/eTATh HalpaBlIeHNne BEeKTOpa MHAYKIUHA MarHUTHOTO TIOJsl MPOBOJHUKA C TOKOM, CUJIBI AMIIEpa M CHIIBI
JlopeHnna;

CTPOUTH U OIMMCHIBATH I/I306pa)KCHI/Ie, CO31aBa€MoO€ IJIOCKUM 3€PKaJIOM, TOHKOMH HHHSOﬁ;



BBITIOJIHSATD KCIIEPUMEHTBI 110 HCCICJOBAHNIO (PU3HUECKUX SBICHUI M MPOLECCOB C UCIOIb30BAHUEM MPSMBIX
W KOCBEHHBIX W3MEPEHHWH: mpu 3TOM (HOpMYyJIUpOBaTh NpobiIeMy/3agady W THIOTe3y Y4eOHOTo 3KCIIepHUMEHTa,
coOUpaTh YCTAHOBKY M3 MPEIOKEHHOT0 000py10BaHMS, IPOBOIUTH OMBIT U (GOPMYITHUPOBATH BHIBOJIBL;

OCYIICCTBIIATL NMPAMBIE U KOCBCHHBIC U3MCPCHUA (I)I/IBI/ILICCKI/IX BCJIMYMH, IPU 3TOM BI)I6I/IpaTb ONTUMAaJIbHBIN
croco6 HU3MEPCHUA U UCIIOJIB30BaTh NU3BCCTHBIC METOAbI OLIEHKH HOFpGH.IHOCTCﬁ H3MepeHHﬁ;

HCCIIeJIOBATh 3aBUCHUMOCTH (M3MYECKUX BENIHYMH C HCIOJIB30BAHHEM INPSAMBIX H3MEPEHHI: TNPH 3TOM
KOHCTPYHMPOBAaTh YCTAHOBKY, (DMKCHPOBATh PE3yJbTATHl MOMYYCHHON 3aBUCHMOCTH (DPU3MUECKHX BEIWYMH B BHJC
TabMI ¥ rpadMKOB, JeIaTh BBIBOJIBI IO PE3yIbTaTaM HCCIECIOBAHMUS;

coOmtoaTh NpaBuia 6e30MacHOTO TPyZAa MPH MIPOBEICHUU UCCIICIOBAHUN B paMKaxX y4eOHOTO SKCIICPHMEHTa,
y4eOHO-UCCIIEI0OBATEIbCKOW M IPOSKTHOW JIESITEIbHOCTH C HCIIOJIb30BAaHUEM HM3MEPUTENBHBIX YCTPOWCTB U
1a00paTOpHOTO 00OPYIOBAHHUS;

pelath pacuy€THBIC 3aJauyd C SBHO 3aJaHHON (PU3MUYECKONW MOJAENBI0, MCIONB3YS (U3NYECKHE 3aKOHBI W
MIPUHLUIIBI, HA OCHOBE aHAllM3a yCIOBUA 3a/1a4M BHIOUPATh (PU3UUYECKYIO MOJEIb, BEIACATh (PU3HMUECKUE BEIMUUHBI U
(dbopMymbl, He0OXOAUMBIE AJIsl €€ pelleHus], TPOBOIUTh PAcYEThl U OLICHWBATh PEAbHOCTh MOJYYEHHOTO 3HAYSHHS
(hm3MYeCcKOl BEJTUYUHEI;

peiiaTb Ka4CCTBEHHBLIC 3aJja4yr: BBICTPAHMBATDH JIOTHYCCKU HCIOPOTUBOPCUMUBYIO MLCIOYKY paccymz[eHI/Iﬁ C
OHOpOI\/'I Ha U3YYCHHBIC 3aKOHBI, 3daKOHOMCPHOCTH U (1)I/ISI/ILICCKI/IC SIBJICHUA

UCIIONIF30BATh TIPH PEIICHHH YYeOHBIX 33/a4 COBPEMEHHBIC HH(pOPMAIOHHBIE TEXHOJOTHUH U TOWCKA,
CTPYKTYpHUPOBAHUSI, HHTEPIIPETAIIMN U TPEICTABICHUS YIeOHOH M HAYYHO-TIOMYJIIPHON MHGOpPMALUH, MOTYIeHHOH
U3 Pa3IHMYHBIX HCTOYHUKOB, KPUTHUECKH aHATH3HPOBATH MOTYIaeMyI0 HH()OPMALIHUIO;

OOBSICHTh TIPHHIUIGI JCHCTBUS MAIIWH, MPUOOPOB M TEXHHYECKUX YCTPOMCTB, pa3MUuaTh YCIOBHS HX
0e30macHOT0 MCIOIH30BAaHMS B TIOBCETHEBHON JKU3HH;

TIPUBOIUTD NIPUMEPHI BKIIATa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE
IIPOLIECCOB OKPY’KAIOIIEro MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIONIB30BATh TEOPETUUECKUE 3HAHUSA MO (M3UKE B IOBCETHEBHOW SKM3HH IS oOecriedeHus: 0e30IacHOCTH
npu oOpameHnu ¢ npudopamMHu M TEXHHYECKHMH YCTPOHCTBAaMH, JJISI COXPAHEHHUS 3/0POBbS M COONIONCHUS HOPM
9KOJIOTMYECKOI'0 IIOBEACHNUS B OKpY KaloIlel cpese;

paboTaTh B TpyHIE C BBHINOJHEHHWEM pPA3IHYHBIX COIMATBHBIX pOJEH, IIAHUPOBATh paboTy TIpYIIHL,
PaLMOHANBHO paclpenessITh 00S3aHHOCTH M IUIAHWPOBATh AEATEIBHOCTh B HECTAHIAPTHBIX CHUTYalUsX, aJeKBAaTHO
OILICHHMBATH BKJIAJ KAXXJJOT0 M3 YUYAaCTHUKOB TPYIIIBI B PEIICHHE PACCMAaTPUBACMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUJIACC
HanMeHOBAHME KosmuecTBo yacos
Ne DJIeKTpOHHbIe (HH(ppPOBbIE)
pa3aesioB U TeM KounrtpoJabHbie IpakTuyeckue
n/n Bcero o0pa3oBaTe/IbHbIC PeCypPChI
NPOrpamMMbl padoThI padoThI
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O IO3HAHUA
®dusuKa 1 METOIBI bubmuoreka [{OK https://m.ed-
1.1 2
HAY4YHOT'O MMO3HAHUSA $00.1u/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
71 KiHeMaTIKa 5 but6mmoreka I{OK https://m.ed-
800.11/7f41bf72
bubmuoreka [{OK https:/m.ed-
2.2
Huraniica 7 $00.1u/7141bf72
SaKOHEL Bu6 TTOK https:/m.cd
noInoTeKa ps://m.ed-
2.
3 COXPaHCHHA B 6 I I $00.1u/7f41bf72
MEXaHUKE
Hroro no pazaeny 18
Pa3nen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI
31 MOJIEKYJIIPHO- 9 ! bubnuoteka [{OK https:/m.ed-
' KUHETUYECKOMN $00.ru/7f41bf72
TEeopuun
19 OCHOBBI 10 { bubmuoreka [{OK https:/m.ed-

TEPMOANHAMHKHU

so00.1u/7f41bf72
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ArperaTHble
COCTOSTHUS

bubnnoreka I{OK https://m.ed-

3.3
Benrectsa. Pa3oBEIE > $00.ru/7f41bf72
TIePEXOIbI
Hroro no pazneny 24

Paznea 4. JIEKTPOJJMHAMUKA

bubmuoteka [{OK https:/m.ed-

4.1 DneKTpocTaThKa 10 <00/ TEA1 b7
[TocTosHHBIM
49 ANEKTPUYECKUN TOK. 12 bubnmnoreka [{OK https:/m.ed-
' Toku B pa3nmuyHbIX $00.1u/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[NPOTPAMME
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TEMATHYECKOE INIAHUPOBAHME 11 KJIACC

KosnuecTBO Yacon

HaunmenoBanue
Ne JJIeKTpOHHBIE (M (poBbIE)
pa3iesioB U TeM KoHTpojbHbIe IIpakTHYecKkue
n/n Bcero o0pa3oBaTeIbHbIE PecypChl
NMPOrpamMMBsl padoThI padoTsI
Paznen 1. SJEKTPOJIUHAMMUKA
MarsauTHoOE moJje.
bubmumoreka [1OK https://m.ed-
1.1 D
MICKTPOMATHITHAA 1 1 3 s00.ru/7f41¢97¢
AHAYKIWS
Hroro no pazaeny 11
Pazgen 2. KOJIEBAHUS U BOJIHbI
Mexanndeckue u
bu6 OK https://m.ed-
2.1 3IEKTPOMArHUTHbBIE 9 1 nommorera Il S
s00.ru/7f41¢c97¢
KoJIeOaHUs
Mexanndeckue 1
Bubmuoreka IIOK https://m.ed-
2.2 AIEKTPOMAarHUTHBIC 5 1 soo.rw/TfA1c0Tc
BOJIHBI
3 Onika 10 3 bubmuoteka IIOK https://m.ed-
s00.ru/7f41¢97¢
HUroro mo paznemy 24

Pazgen 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHU

3.1

OCHOBEI CHICIIHAIIBHON

4

1

bubmuoteka 1IOK https://m.ed-

TEOPUH OTHOCUTEIBHOCTH s00.1u/7141¢97¢
Htoro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DIIeMEHTHI KBAaHTOBOM 6 bubmmoreka 11OK https://m.ed-

OIITHUKH

s00.1ru/7f41¢97¢
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bubmmoteka I{OK https://m.ed-

4.2 Crpoenue atoma 4 soo.ru/TfA1c97c
bubmmoreka I1OK https://m.ed-
43 ATOMIHOE 51pO > s00.1u/7f41¢97¢
Hroro no pazaeny 15
Pazpen 5. JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKHU
DIIeMEHThI aCTPOHOMHUH U bubnuoreka [{OK https://m.ed-
5.1 7 1
acTpo(u3uKu s00.1u/7t41¢97¢
Uroro no pazmeny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE
6.1 O6o0maroree bubmuoteka I{OK https://m.ed-
’ MTOBTOPEHNE 4 s00.1u/7f41c¢97¢
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO 63 4

YACOB I10 ITPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoaunuecTBO yacon DJ1eKTPOHHbIE
e Tema ypoka Kounrposbn HpaxTiyec | Jlata uupposbie JononnurenbHast
n/n Bcero KHe HU3yUYEeHUs oOpa3oBaTe/bHbIE uHopmanus
ble padoThI
paﬁOTbl pecypcol
®u3uka — HayKa O IPHUPO/IE. bu6motexa LIOK
1 Hayunsle MmeTobI mo3HaHUS 1 0 0 https://m.ed- ctp 3-9
OKpPY’Karollero Mupa s00.1ru/ff0c32e2
Poinb 1 MecTo pusnku B ) BuGmorexa LOK
(hopMUPOBAHUHU COBPEMEHHOM
2 HAVHON KADTHHEL MiDA. B 1 0 1 https://m.ed- 3a1aHue CTp 3
Y i b, y s00.ru/ff0c33¢6
MIPAKTUYECKOH ICATSILHOCTH JIIOACH
MexaHn4YecKoe ABMKEHHE. BuGmorexa LOK
OTHOCUTEIILHOCTh MEXaHUYECKOTO
3 Brokenus. [lepemerenune, CKOpoCcTh ! 0 0 hitps://m.ed- 1,3
A - epeMen » CKOPOCTE, $00.1u/ff0c3508
YCKOpEHHE
PaBHOMEDHOE oHerHOe Bbubnuoreka IJOK
BHOMEPHOE TIPAMOIMHENH
4 BI/DKGHHIZ p 1 0 0.5 https://m.ed- m.4,8
A $00.1ru/ff0c3620
P y
aBHOYCKOPEHHOE MPSIMOJIMHEHHOE BuGmiorexa LIOK
nekenue. JlabopatopHas pabora Nel
5 " 1 0 1 https://m.ed- 9
WzyueHue nBrkeHUs Tea
" soo.ru/ff0c372¢
OpOITICHHOT'0 TOPHU30HTAIBHO
Bbubnuoreka IJOK
6 CBo0OoHOE TTaJIeHue. Y CKOpEHHE httos://m.ed 010
CBOOOHOTO TaJeHUS 1 0 0 DS ’
s00.1u/ff0c39¢cc
7 KpuBonuneitHoe nBHKeHHE. | 0 { bu6muotexa LIOK .15, 16

JBrKeHue MaTepUaIbHON TOYKHU O

https:/m.ed-
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okpy>kHocTH. JlabopaTopHas pabota
No2 "M3yueHue NBUKEHUS Teja o

soo.ru/ff0c3ada

CUCTCMbI MaTCPpHUAJIbHBIX TOYCK.

https://m.ed-

OKPY>KHOCTH"
[Ipurnunn otHocutenpHOCTH [ amumes. bu6motexa LIOK
8 HuepuuanbHble CUCTEMBI OTCUETA. 0 https://m.ed- m.18-20
ITepserit 3akoH HetoToHA s00.ru/ff0c3be8
Macca tena. Cuna. ITpuHnmn bu6motexa LIOK
9 CYTIEPIIO3HIINH CHIT. BTOpOH 3aKk0H 0 https://m.ed- m21
HeroToHa i MaTepuaibHOW TOUKH s00.ru/ff0c3be8
. bu6mmoreka IJOK
Tpetuu 3axoH HeroToHa A1
10 MATeD AL HEX TOteK 0.5 https://m.ed- m.24
°p © s00.1u/ff0c3be8
3aKoH BceMUpPHOro Tarorenus. Cuna bubmoteka I[JOK
11 TsokecTH. [lepBast kocMudeckas 0 https://m.ed- m. 27,28, 33, non.31
CKOpOCTh s00.1ru/ff0c3d00
Cuna ynpyroctu. 3akoHn ['yka. Bec bubmuorexa [IOK
12 tena.Jlaboparopnas pabora Ne3 1 https://m.ed- .34
"N3mepenHre KeCcTKOCTH MPYKUHBI" s00.ru/ff0c3el8
Cuna tperns. KoadumueHT TpeHus.
13 ' https://m.ed- .36
JlaGopaTopnas pabota Nod I SLE "
s00.1u/ff0c3f76
"Uzmepenne ko3hduirenTa TpeHus
CKOJIBbKEHUS"
YcnoBust paBHOBECHS TBe"pz'['oro Tema. BuGmmorexa LOK
JlaGopatopHas pabota Ne6 "M3yueHue
14 ABHOBECHS TeJIa M0 JEHCTBHEM 0.5 https:/m.cd- .31
P \ ale s00.ru/ff0c41a6
HECKOJIBKUX CHJI
15 NMnynsc MaTepraibHOU TOUKH, 05 bu6morexa LIOK 138
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Nmmynbc cuibl. 3aKOH COXpaHEHMS
uMmIyJsibca. PeakTuBHOE ABMXKEHHE

soo.ru/ff0c43d6

Pabora 1 MOIITHOCTE CHJIBL.

KUHeTHIeCKAS SHe bubmnoreka [IOK
MHETHYECKAs SHEPTUs
16 e o 0 https://m.ed- 1.40-41
MaTepraTbHON TOYKH. M
b o $00.1u/ff0c4502
W3MEHCHUU KUHETUYCCKOU SHEPTHH
ITorenuunanbHas SHEPrusl.
[loTenumanbHas sHEPTHs yIPYTO bu6muotexa LIOK
17 1ehOpMUPOBAHHOU MPYKHHBI. 0 https://m.ed- m.43
[loTenumanpHas YHeprus TeNa BOIU3H soo.ru/ff0c461a
MTOBEPXHOCTH 3EMITH
[ToTeHumanbHbIE U HETIOTEHIIHATIHHBIE
cuibl. CBsizb pabOTHI
HeHOTeHI_II/IaHII),HBIX CHWJI C I3MEHEHHEM bubmorexa LIOK
18 . 0 https://m.ed- m.44-45
MEXaHUYECKOU PHEPIHU CUCTEMBI TEI.
P . s00.1u/ff0c478¢
3aK0H COXpaHEHUS MEXaHUIECCKOH
SHEPrUU
JlaGopatopHas pabota Ne5 "HM3yueHue
19 3aKOHA COXPAHEHUSI MEXaHUYECKOM 1
SHEPTUI»
KontponbHas paboTa o Teme bubmmoreka [IOK
20 «Kunemaruka. Jlunamuka. 3aKOHbBI 0 https://m.ed-
COXPaHEHUS B MEXaHHKE) s00.1u/ff0c4b74
OCHOBHBIE MOJOXKEHUS MOJICKYIISIPHO- bubmuoteka [JOK
21 KHHETHYECKON TCOpHH. bpoyHOBCKOE 0 https://m.ed- 56, 58
nerxenue. Jupdysus s00.1u/ff0c4dc2
Macca mouekya. Konnuecto
22 Y 0 . 56-57
BeniectBa. [loctossHHAs ABOraapo
XapakTrep ABUKEHUA U

BBaHMOHCﬁCTBHH qacTull BE€OICCTBA.
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Mogenu cTpoeHus Ta30B, KUAKOCTEN
W TBEPABIX TEN

bu6 OK
WNneansueni raz 8 MKT. OcHOBHOE nosmorexa Il
24 aBHere MKT https://m.ed- .60
P soo.ru/ff0c4fde
TennoBoe paBHOBecue. Temneparypa
25 u e€ uzmepenue. lllkana remnepatyp m1.62-63
Ienscus
AG
: ecOJL}?T;aﬂeTeMgiiiTuy:aeKaK Mepa BuGmmorexa [OK
HEl KUHeTHY W 3HEeprun
26 pea P https://m.ed- .66
JIBMOKCHUST MOJIEKYJI. Y paBHEHHE
y soo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akon JlanpToHa. ['a30BBIC 3aKOHBI m.68
JlaGopatopnas pabota Ne7
28 «IKcmepeMeHTanbHas IpoBepKa
3akoHa ['eii-Jlroccakay
)4
e
29 P pet - https://m.ed- .69
Pemenue 3anau no teme "['a3oBbie
" s00.1u/ff0c570e
3aKOHBI
AOcCOmI0THAsT U OTHOCUTEIbHAS Bbubnuoreka IJOK
30 BJIQYKHOCTPH BO31yXa. HackImeHHbIi https://m.ed- m.71-73
nap s00.1u/ff0c64d8
B e OHE
- buorera 110K
31 pMozA . https://m.ed- 1.79-80
crocoObI e¢ u3MeHeHwust. KonmmaecTBo
$00.1u/ff0c5952
TEIIOTHI M padoTa.
B erONeDeIa . Y paBHeHIe Bbubmnoreka [IOK
Wbl TETLION YW, BHEHU
32 8 PeAati. TP https://m.ed- .82

TEIIOBOro OajaHca

soo.1u/ff0c5¢36
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Pemenne 3amag mo teme "YpaBHeHue

bubnuoreka IJOK

33 0 https://m.ed- m. 82-83
6 n
TEIJIOBOrO OajaHca s00.rW/f0c6820
. bu6mmoreka IJOK
IlepBrrIit 3aKOH TEPMOIMHAMHUKHN U €TI0
34 eHeIIE K H30MDOLecca 0 https://m.ed- .84
MPUMEHEHHE K H3011 M
P pott soo.ru/ff0cSefc
HeobparumocTs mporieccos B bu6morexa IJOK
35 npupoje. Bropoii 3akon 0 https://m.ed- .87
TEPMOANHAMUKHU $00.1u/ff0c6230
bu6mmoreka IJOK
Pemenue 3amad mo Teme "3aKOHBI
36 S — 0 https://m.ed- n.84-87
pMOA 500.1u/ff0c5¢36
bub OK
IIpunuun aeiicreus u KIIJ rennoBoit nommorexa I
37 NS— 0 https://m.ed- m.88
s00.1u/ff0c600a
Huxn Kapuo u ero KIIJ. Pemenue
38 3agad o teme "KII/] TTemmoBbIx 0 m.88-89
aBurareien"
19 OKojoruyeckre npooaeMbl
TEIUIO3HEPT e TUKU 0
. Bbubnuoreka IJOK
O6o6maromuii ypok «MosnekysapHast
40 (mzuka. OCHOBBI TEPMOJMHAMUKI 0 hitps//m.cd-
' PMOA $00.1u/ff0c6938
KonTponbHas paboTta mo Teme bu6muotexa LIOK
41 «MonexymsipHast puznka. OCHOBBI 0 https://m.ed-
TEPMOJIMHAMUKI $00.1u/ff0c6a50
CaolicTBa xxuakocTH. [ToBepxHOCTHOE bubmiorexa HOK
42 o HROCTH. LI0BED 0.5 https:/m.ed- 1.75-76
500.1ru/ff0c63b6
43 Teepmoe Temno. Kpucrammmueckue u 0.5 bub6mmoreka [JOK m78
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amopdHsbIe Tena. AHU30TPONHUS https://m.ed-
CBOHWCTB KpUCTAIIOB. JKUIKHE $00.1ru/ff0c6510
kpuctamuibl. COBpeMEHHBIC
MaTepHabl
Bbubnuoreka IJOK
Pemrenue 3anau mo Teme "TerioBbie
44 JR— 0 https://m.ed-
$00.1u/ff0c6708
DrexTpuzanus Tei. INeKTPUUSCKUNA bu6mmotexa LIOK
45 3apsi. [IBa BuIa 3JEKTPHUCCKUX 0.5 https://m.ed- .90
3apsAa0B soo.1u/ff0c6bee
[IpoBOAHMKH, AUIIEKTPUKH U bu6muotexa LIOK
46 MOJTYTIPOBOJAHMKH. 3aKOH COXPaHEHUS 0 https://m.ed- .90
3JIEKTPUYECKOTO 3apsia s00.1ru/ff0c6bcec
BzanMoiericTBHE 3apsiIOB. 3aKOH bubmuoreka [IOK
47 Kysona. ToueyHbIH 27IEKTPUICCKHH 0 https://m.ed- m.91-92
3apan s00.1u/ff0c6eed
u N
48 SHGKI'“ Hrt)lec;lnx HZJIeIE“ .HI/IHLI[/II/I 0 Etipe m.sile m.94-96
_ ' so0.ru/ff0c6df2
HAPSHKEHHOCTH
PaboTa criT 3JIeKTpOCTaTHIECKOTO bubmmoreka [IOK
49 nois. [Torenuman. PasHocts 0 https://m.ed- 1m1.99-100
HOTEHIMATI0OB s00.1u/ff0c6100
IIpoBOIHUKY U JUDIIEKTPUKH B Bubnmotexa LJOK
50 3JIEKTPOCTATHICCKOM TI0JIE. 0 https://m.ed- m.101
Judnekrpuyeckas NPOHUIIAEMOCTh $00.1u/ff0c7018
bu6mmoreka IJOK
51 OnektpoemkocTh. Konmencarop 0.5 https://m.ed- m.103
$00.1u/ff0c7126
52 DIEKTPOEMKOCTH TTIOCKOTO 0 bubmuoteka I[JOK m.104
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KOHJCHCATOpA. 3HCpFI/I$I 3apsS’KCHHOI'O

https://m.ed-

KOHJEHCaTopa $00.1u/ff0c72c0
53 JlabopatopHas pabota "H3mepenune
3JIEKTPOEMKOCTH KOHJIeHcaTopa"
IIpuHuun necTBUs U NPUMEHEHNE
KOHJIEHCATOPOB, KOMUPOBAJILHOTO
54 arrapara, CTpyHHOTO IpUHTEepa.
OnexTpocTaTuyeckas 3aluTa.
3a3eMiIeHHE NEKTPONPUOOPOB
ONEKTPUYECKUH TOK, YCIOBUS €T0
cyniecTBoBaHUs. [IoCTOSTHHBIN TOK.
55 Cuna Toka. Hanpsoxenue. m.106-107
Conportusnenue. 3akoH Oma 1
ydacTKa IeTH
[TocnenoBarenbHOE, MapauIeabHOE,
CMEILIaHHOE COEIUHEHNE bubmuoteka IJOK
56 MPOBOIHUKOB. JlabopaTtopHas paboTa https://m.ed- m.108
«3yueHne cMEanHOTO COeTUHEHHS $00.1u/ff0c7410
PE3UCTOPOB»
bubmauoreka [IOK
PaGoTa 1 MOIIHOCTb NEKTPUIECKOTO
57 3 1 I https://m.ed- m.110
Toka. 3akoH J[xoynsa-Jlenna
y s00.1ru/ff0c7838
3axon Oma ISl TTOJTHOM (3aMKHYTOH )
anekTpuieckoi nenu. Koporkoe Bubnmotexa LJOK
58 3ambIkanue. JlabopaTopHas pabota https://m.ed- ml111, 112
«M3mepenune D/IC ucToyHMKA TOKA U s00.1ru/ff0c7ae0
€ro BHYTPEHHETO CONPOTHUBIICHUS
OJeKTpOHHAs IPOBOAMMOCTh
TBEPJABIX METAJIOB. 3aBUCUMOCTh
59 PA n.114-115

CONPOTHUBJICHUS METAJIIIOB OT
TemnepaTtypsl. CBEpXIIPOBOINMOCTD
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HOJ'Iyr[pOBO}_'[HI/IKI/I, HUX COOCTBEHHAS U

ccra oBoMMOCTE. CBOKCTEA Bbubnuoreka IJOK
MpUMECHAs IIPOBOAUMOCTE. CBOKCTB
60 P PoBoA https://m.ed- 116,117
p—n-iepexona.
so0o.ru/ff0c84ae
[orypoBOIHUKOBEIE TIPHOOPHI
61 3neKVTqueCKHH'T0K B BaKyyMe. w118
CBoMCTBA JEKTPOHHBIX MYYKOB
DJICKTPUYCCKUH TOK B PaCTBOpaxX U BuGmorexa [IOK
& pacruiaBax 3JeKTPOJIUTOB. httns:/m.ed- 1119
DNEKTPONUTHIECKAS TUCCOIIUALIHS. AUpS.An.ec
s00.ru/ff0c82ba
DIeKTPOIn3
6] { .
CneKTquece:KI/m T(iK B rasax BuGmorexa LOK
aAMOCTOSATEIbHBIN U
63 . https:/m.ed- m.120-121
HECaMOCTOSTEIBHBIU Pa3psijl. soo.r/f0c84ae
Mounsus. [Inazma
6] o
crpoiicrsa ok npakrieckoe Emmoraca 0K
64 yerp erterte. ITna p o TEXHIK https://m.ed-
MpUMEHEHHE. BHJIA TEXHUKH
P P s00.ru/ff0c86fc
0e30IMacHOCTH
K o
OHTpOJIFHAs paboTa 1Mo TeMe ) BuGmiorexa LIOK
«AnekrpocraTuka. [1ocTOAHHBIN
65 ek ccxutii Tox. Tok https://m.ed-
JIEKTPUICCKUI TOK. U B
P soo.ru/ff0c8a8a
Pa3UYHBIX CpeIax»»
. Bbubnuoreka IJOK
O6o06maromnuii ypok
66 «DIAEKTPOIUHAMUKAY htpss -
poA s00.ru/ff0c88be
Pesepubiii ypok. KonTponsHas bubmuoreka [IOK
67 pabora no teme "Utorosas https://m.ed-
KOHTpOJIbHAs paboTa" $00.1u/ff0c8c56
68 PesepBHbIii ypok. O6o0maronuit bubmmoreka [IOK

ypok mo Temam 10 xiacca

https://m.ed-
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soo.ru/ff0c8t6c

OBLIEE KOJIMYECTBO YACOB I10

TIPOTPAMME 68 145
IHOYPOYHOE IINIAHUPOBAHMUE
11 KUIACC
o KosaunyecTBo 4acos
Ne
11 Hdara DJIeKTPOHHBIE HU(PPOBHIE
/ Tema ypoka Beero KonTpoabn IlpakTyecku | u3ydyeH o0pa3oBaTeJIbHBIC
ble padoThl e padoThI usi pecypchl
n
e e |
" P AYIIH: 0 0 https://m.edsoo.ru/ff0c9778
JIuHMM MarHUTHOW MHAYKIIUU
MarHauTtHoe€ 1oJjie MPOBOJHUKA ¢ TOKOM. OmbIT | bubmorexa [IOK
Opcrena. BzaumoeiicTBre IPOBOHUKOB ¢ TOKOM 0 0 https://m.edsoo.ru/ff0c98fe
JlabopaTtopHas pabora «3ydeHne MarHuTHOTO | | bubmuorexa [{OK
MOJISL KATYIIKH C TOKOM» 0 https://m.edsoo.ru/ff0c98fe
JelicTBuE MarHUTHOTO MOJISl HAa IPOBOAHUK C
tokoM. Cuna Amriepa. Jlabopartopras padora | . bubnmorexa [IOK
«HccrnenmoBanue neWCTBUSI IIOCTOSIHHOTO MarHUTA 0 https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM»
e
P Y w: peHiia. ! 0 0 https://m.edsoo.ru/ff0c9df4
cuibl JIopenua
OnexTpoMarHuTHas HHAYKOWA. IloTok BexTOpa
MarHuTHOM uHAYKIUU. DAC uHayKInuu. 3aKoH 1 0 0
AJNIEKTPOMAarHUTHOM nHAYKInnu Dapazes
JlaGoparopHast pabota «lcciaenoBanue sBIeHUS Bubmmorexa LHOK
DIICKTPOMArHUTHOU WHTYKITHI I 0 I https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBNeHue camounaykiuu. 3J1C 1 0 0 Bbubnuoreka [JOK
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CaMOWHAYKIUH. BHCPFI/DI MAarauTHOTO I10JIA
KaTyHIIKH C TOKOM. SHGKTpOMaFHI/ITHOS IIoJIC

https://m.edsoo.ru/ff0ca600

Texauueckue YCTPOﬁCTBa " UX IPUMCHCHUC!
IMOCTOAHHBIC MAarHuThI, DJICKTPOMArHUThI,

TOK. MO]J_IHOCTL NEPEMCHHOI'O TOKA. AMHJ'II/ITyZ[HOC

9
3JIEKTPOJIBUTATEINb, YCKOPHUTEIN 3JIEMEHTAPHBIX
9JaCTHL, MHIYKINOHHAs 11€4b
O6o6maronwmii ypox « MarHuTHOE ToJIE. Bub6nuoreka [JOK

10
ONEKTPOMArHUTHAS WHIYKITHS) https://m.edsoo.ru/ff0cab82

1 KonTtponsHas paboTa 1o Teme «MarauTHOE TIoJIe. bubmmoreka [IOK
DneKTpoMarHuTHas HHAYKIHSD https://m.edsoo.ru/ff0cad58
CB0OOTHBIE MEXaHUYECKUE KOIEeOaHusI.

12 I'apmonnyeckue xoneOaHus. YpaBHEHUE Bubmmorexa LHOK
rapMOHHYeCcKuX Konebanwuii. [IpeBpamenne https://m.edsoo.ru/ff0caf06
SHEPTUHU
Jlaboparopnas pabora «VccienoBanue

13 3aBHICHMOCTH TIEPHO0/Ia MAJTbIX KOJICOaHHI Tpy3a Ha
HUTH OT JIJTMHBI HUTH ¥ MacChI Tpy3a»

KoneGarenbubir KOHTYp. CBOOOIHBIC
3JIEKTPOMArHUTHBIE KOJIeOaHus B UCaIbHOM

14 6p A Bubmmorexa LHOK
K0J1e0aTeIbHOM KOHTYpE. AHAIOTUS MEXK]

P Y https://m.edsoo.ru/ff0cb820
MEXaHHUYECKHUMH M AJIEKTPOMAarHUTHBIMHU
KOJIEOaHUSMHU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B Bubmmorexa LHOK
HIeATHHOM KOJIe0aTeThHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxarOmuUX KoJeOaHUAX.

16 BriHyXeHHbIE MeXaHUYeCKHe KoJIeOaHusl. bubmmorexa [IOK
Pe3onanc. BeiHyX/1€HHBIE 2IEKTPOMarHUTHBIE https://m.edsoo.ru/ff0cbb86
KosieOaHus

17 [TepemenHbIM TOK. CHHYCOUIATBbHBIN TEPEMEHHBIA Bubmmorexa LHOK

https://m.edsoo.ru/ff0cbd34
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W JICUCTBYIOIIIEE 3HAYCHUE CHIIBI TOKA U
HaANPSHKEHUS

Tpancdopmarop. [Ipon3BoacTBo, nepenava u

18 .
MOTpeOJICHUE ANEKTPUICCKON SHSPTUU
YCTpORCTBO ¥ MPaKTHUUECKOE MPUMEHEHUE
19 P P P bubmmoreka [JOK
AJNIEKTPUIECKOT0 3BOHKA, TeHepaTopa MePeMEeHHOT0
pree ’ patopa mep https://m.edsoo.ru/ff0cc324
TOKa, JINHUH dIIEKTporepeaad
DKOJIOTUYECKUE PUCKH TIPH MPOU3BOJICTBE
20 anexkrpoaneprun. Kynprypa ucnosias3zoBanus
AJIEKTPOIHEPTHH B TIOBCETHEBHOU JKU3HH
MexaHH4YeCKHE BOJIHBI, YCIOBUS PACIPOCTPAHCHUS.
51 - C Y pactpoctp Bub6nuoreka I[JOK
epuoj. CKOpOCTh pacipoCTpaHEeHHUs U JJTNHA
P P papmpoctp https://m.edsoo.ru/ff0ccad4
BOJIHEL. [lomepednbie U IPOIOIBHEIC BOHEI
2 3ByK. CkopocThb 3ByKa. [ poMKOCTh 3ByKa. BricoTa Bubnuorexa [JOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
2 DJIEKTPOMAarHUTHBIC BOJIHBI, HX CBOUCTBA U Bbubmoreka IJOK
ckopocTsk. [lIkana JIeKTpOMarHuTHEIX BOJTH https://m.edsoo.ru/ff0ccfe0
4 [IpuHuMIBEl paguocBsI3u U TelleBUIeHUA. Pa3BuTne
cpencts cBsi3u. Paguonokanus
Bbubmmoreka IJOK
25 KontponsHas pabota «KomebaHus 1 BOTHBD
https://m.edsoo.ru/ff0cc618
[IpsmonuHeliHOE pacpocTpaHEeHUE CBEeTa B
26 P N p T poCTp . bub6mmoreka IJOK
OJTHOPOHOM cpezie. ToueuHbIi HICTOYHHK CBETA.
P P https://m.edsoo.ru/ff0cd350
JIyd cBera
Otpaxenue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnmorexa [IOK
27 .
ITocTpoeHune U300paKEHUH B IIIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
Ipenomnenue ceera. [TonmHoe BHyTpeHHEE
P . yIP bubmmoreka [HOK
28 otpaxkenue. [IpenenapbHBIN yroi MOJIHOTO

BHYTPCHHETO OTPAKCHUA

https://m.edsoo.ru/ff0cd 76
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JlaGoparopHast pabota «3mepenne nokazatens

Bbub6nuoreka IJOK

29
MIPEIIOMJICHHS CTEKITa) https://m.edsoo.ru/ff0cd67a
JIunzer. [loctpoeHne n3o0pakeHni B INH3E. bubnmorexa [IOK
30 N
@dopmya TOHKOH JIMH3EIL. Y BEIHMYEHNE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlabGopaTtopnas padota «McciaenoBanne CBOHCTB
M300paKCHUH B JIMH3aX»
Hucnepcust cBeta. CIOXHBIN cocTaB 0€JI0ro cBeTa.
32 Lset. JlJabopaTopHas padota «HabmoneHue
JIVICTIEPCHH CBETa»
13 WHuTepdepenmus creta. Jndpakaus cera. bubmoreka [IOK
JudpakunonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 n n bubmmoreka [JOK
OTIepPEeYHOCTh CBETOBBIX BONH. [lomspuzanus ceeTa
p P https://m.edsoo.ru/ff0cf02e
35 Onrtuveckue NpuOOPHI U YCTPOMCTBA U YCIOBUS UX
0e30I1acHOTO MTPUMEHEHUS
I'paHUIBI IPUMEHUMOCTH KJIACCUICCKOW MEXAHHKH.
36 Hp HeL TP . bubmuorexa LIOK
OCTYJIaThl CIIELUAIEHON TEOPUH
4 H P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIHHOCTH
37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/IJICHHE Bu6nuoreka [JOK
BPEMEHH U COKpAIIEHUE JITHHBI https://m.edsoo.ru/ff0cfa42
DHeprust ¥ UMITYJIbC PEISATHBUCTCKOHW YaCTHUIIBI.
13 C P YIRep . 5 B bubmmoreka [JOK
BSI3b MACCHI C DHEPTHUEH M UMITYyJIECOM. DHEPTHS
P y p https://m.edsoo.ru/ff0cfc68
MOKOS
19 Kontponpshas pabora «OnTtrka. OCHOBBI bu6motexa [IOK
CHEIHUaTbHONH TEOPUU OTHOCHTEITBHOCTHDY https://m.edsoo.ru/ff0cf610
40 ®otonbl. Popmyna [Inanka. DHEpryusa U UMITYJIbC Bubmmorexa [JOK
¢dotoHa https://m.edsoo.ru/ff0cfel6
41 OtxkpeiTHe 1 uccnenoBanue Gorodrddexra. OmbITH bubnmnorexa [{OK

A.T. CroneroBa

https://m.edsoo.ru/ff0cffc4
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4 3akonsl poroddhdekra. YpaBHeHHEe DHHINTCHHA I bubnuoreka IIOK
botorpdexra. «Kpacnas rpanuma» dpotodrddexra https://m.edsoo.ru/ff0d015¢
43 Hasnenne ceeta. OnbrTe [1. H. JleGenera. bubmmoreka IIOK
XHUMHAUECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHe yCTPOUCTBA U MPAKTHYECKOE
44 puUMeHEHHUE: (OTOIIEMEHT, (DOTONATINK,
COJIHEUHas Oarapesi, CBETOIHO/
45 Pemrenne 3aya4 mo Teme «3J1eMEHTBI KBAHTOBOU bubmmoreka [JOK
OIITHKH https://m.edsoo.ru/ff0d0302
46 Mogens atroma Tomcona. OmbiTel Pezepdopaa no Bubmmorexa LHOK
paccestHuIo o-dactuil. [ImanerapHas MoJenp aToMa https://m.edsoo.ru/ff0d091a
Bbub6nuoreka IJOK
47 IToctynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
Hznyuyenne u moriomenue GOTOHOB IIPH MEPEXOIE
43 Y HI ¢ P va A bubmmoreka LIOK
aToMa C OJHOTO YPOBHS DHEPrUH Ha roi. Buasl
A yp p Py A https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BoiHoBEIE cBOMCTBa yacTHuIl. BoaHbl ge Bpouis.
49 K El HC P bubmuorexa LIOK
OPIYCKYJISIPHO-BOIHOBOH ayayn3M. CIIOHTaHHOE
PHyCRYIp Y https://m.edsoo.ru/ff0d0ca8
Y BBIHYXKJIEHHOE M3JTy4CHHE
OtkpeiTHE paguoakTuBHOCTH. OnbITE Pesepdopaa
50 0 0p e eiﬂ F0 COCTaBa pajuoa 0 opq) . bubmorexa LIOK
I10 OII JIEHU TaB HOAKTHUBHOT
pedl pan https:/m.edsoo.ru/ff0d0fd2
M3ITy4eHUS https://m.cdsoo.ru/Iduids
51 CsoricTBa anbda-, 6eTa-, raMMa-u3ayIeHUsI.
Binsaue paaroakTHBHOCTH Ha KHBBIC OPTaHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA. M30TONEL. Anbda-
5 P n P . P ‘6 ¢ bubmoreka IIOK
acnaz. DJIeKTPOHHBIA U O3UTPOHHBIN OeTa-
p A P P https://m.edsoo.ru/ff0d1162
pacnan. ['amma-uznyueHue
DHeprus CBA3H HYKIIOHOB B sAnpe. SnepHbie
P Y . Ape. ZLAep Bbu6nuoreka [JOK
53 peakuuu. SAnepusin peaktop. [IpoGiemsl,

TNEPCIICKTHUBLI, SKOJIOT'MYCCKUE ACTICKThI HIICpHOI/IV

https://m.edsoo.ru/ff0d1356
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OHCPIreTUKU

54

OnemeHTapHble yacTHLbl. OTKPBITHE TO3UTPOHA.
Mertozbl HaOMIOIEHHS U PETUCTPaLUN
3JIeMEHTApHBIX YacTull. Kpyrislii cron
«DyHIaMeHTaIbHbIE B3aUMOJICHCTBHA. ExnHCTBO
(bu3HYeCKOU KapTUHBI MUPA»

bubmorexa IIOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS acTpoHOMUU. [IpukinanHoe u
MHUPOBO33pEHUECKOE 3HAUCHUE aCTPOHOMUH. Bun
3Be3aHOTO HeOa. Co3Be3/usl, IPKUE 3BE3IBI,
[IJIAHETHI, KX BUANMOE aBMkeHne. CoaHeUHast
cucrema

56

Comnuue. Conaednast akTUBHOCTE. McTouHUK
sHeprun COHIIA U 3BE3]

57

3BE3/BI, IX OCHOBHBIE XapPAKTEPUCTHKH. 3BE3IBI
TJIAaBHOH MMOCJICIOBATEILHOCTH. BHYTpeHHEe
ctpoenue 38e371. COBpeMEHHBIE TIPEICTABICHUS O
MPOUCXOXKIeHUU ¥ BoMroIMK COTHIIA U 3BE3]T

58

Mueunbin [TyTh — Hama ["anaktuka. [Tonoxkenue u
nskenne Conaia B ['anaktuke. I'anakTukw.
UepHble OBIPHI B SApax TaJaKTHK

59

Bcenennas. Pasberanue ranaktuk. Teopust
Bosbiioro B3peiBa. PeMkTOBOE U3ITyUEHUE.
MeraranakTuka

60

Hepemennbie npo0iieMbl aCTPOHOMHUHN

61

KontponsHas pabota «JIIeMEHTH aCTPOHOMHH U
acTpOPU3UKU»

62

O6o0matonmii ypok. Ponb ¢pu3uKku 1 acTpoHOMUM B
SKOHOMHYECKOH, TEXHOJOTHUECKOM, COITUAILHON 1
ATUYECKON cepax NesaTeTbHOCTH YeI0BEeKa

63

Oo6o6maromnmii ypok. Pois 1 MecTo Gu3uku u



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH B COBPEMEHHON HAyYHON KapTHHE
Mupa

Ob6o6marommii ypok. Ponb pusmueckoit Teopun B

64 (hOpPMUPOBAHUH MPEACTABICHUN O (PU3MUECKOM 1
KapTHHE MUpa
O6o0matonmii ypok. Mecto ¢pu3nyeckoi KapTHHBI
65 MHpa B 001IEeM PALY COBPEMEHHbIX €CTECTBEHHO- 1
HAyYHBIX MPEACTaBICHUN O IPUPOJIE
66 PesepBHbIil ypok. MaroHuTHoe 1oJie.
DneKTpoMarHUTHas HHAYKIHS I
67 PesepBHbIii ypok. Ontuka. OCHOBBI CHIEITHATIEHON
TEOPHU OTHOCUTEIBHOCTH !
68 Pesepnsiii ypok. KBanroBas ¢puzuka. D1eMeHTHI Bubmmorexa LHOK
ACTPOHOMHH H aCTPOPU3NKH I https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
» ®uswuka, 10 xnace/ Mskummes ['.41., byxosues b.b., Corckuit H.H. mon penaxmueii [lapdentseBoit H.A., AkunonepHoe obmiectBo «M3maTenscTBo

«IIpocseuienue», 2024 r

METOJIUYECKHUE MATEPUAJIBI J1J151 YUUTEJISA
1. ®U3UKA. Peanuzanus tpedboBanust ®I'OC cpemnnero o6mero o6pa3oBaHms
2. PEAJIN3ALIUST OBPABOBATEJIBHBIX ITPOTPAMM ECTECTBEHHOHA VUHOM U TEXHOJIOI' MYECKOM HATIPABJIEHHOCTEM 10

OU3UKE C NCIIOJIB3OBAHMEM OBOPYIOBAHIMA LHHEHTPA «TOUYKA POCTA». C.B. JlozoBenko T.A. Tpymmna . M.: 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:

YUu.py



