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1. IHosicuuTeabHAA 3aNMCKA

[Iporpamma mo ¢usuke 6a30BOTO YPOBHSI HA YPOBHE CPEIHETO 00IIero oOpa3oBaHUs pazpaboTaHa
Ha OCHOBE MOJIOXKEHUU U TpeOOBaHUN K pe3y/IbTaTaM OCBOECHHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBl,
npeactaBieHHbx B ®I'OC COO, a takxe ¢ yuéroM demepanbHoil pabodeil mporpaMmMbl BOCIIUTAHUS U
KOHIIETIIMU TpenofaBanus y4deOHoro mnpenmera «®dusuka» B 00pa30BaTENbHBIX OpraHU3AMAX
Poccuiickoit @eneparuu, pealn3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mporpamMMbl 1o (U3MKE HAMPABICHO HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOyyaroumxcs 10—11 kinaccoB npu o0ydyennn ux (usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATEeILHOCTHOTO Toxoa. [Iporpamma mo ¢usmuke coorercTByeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METalpeIMETHBIM pe3ylbTaTaM OOydeHHs, a TakKke
YUUTBIBAET HEOOXOAMMOCTh peau3alliil MEXKIPEIMETHBIX CBs3ell (PU3MKH C ecTeCTBEHHO-HAyYHBIMHU
y4ueOHBIMU TIpeiMeTaMu. B Hell onmpenensitoTcsi OCHOBHBIC LENH W3Y4YeHHs] (PU3UKU HA YPOBHE CPEIHEro
obmero oOpa3oBaHUs, IUIAHUPYEMbIE pE3yJNbTaThl OCBOCHHMS Kypca (U3HMKH: JHMYHOCTHBIC,
MeTalpeMETHBIC, TPeAMETHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (u3uKu Ha 0a30BOM ypOBHE, B TOM YHCJE MpeIMETHbIC
pe3yabTaTHI 1O ToJaM 00yUYeHHS;
coniepkanue yuyeOHoro npeamera «dusukay 1mo rogam 00y4eHus.

du3nka Kak Hayka O Hambosiee OOMMX 3aKOHAX MPHUPOABI, BBICTYNAas B KadyecTBE Y4eOHOTO
mpeiMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHHM 00 OKpYXKarolleM MHUpe.
HIkonpHBI Kypc (U3WKH — CHCTEMOOOPa3yIONUi sl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (hM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUMN, H3y4aeMbIX XUMUEH, OMOTIOTHEH,
¢busnueckoii reorpadueii u acrponomueii. Mcroib30BaHne U aKTUBHOE MPUMEHEHHE (DU3UYCCKUX 3HAHUH
OTIpe/IeNIsieT XapakTep U Pa3BUTHE PA3HOOOPA3HBIX TEXHOJNOTHH B cdepe PHEPreTHKH, TPaHCIOPTa,
OCBOEHHUSI KOCMOCA, IIOJIyYE€HHUs HOBBIX MAaTEpHUalOB C 3a/JaHHBIMH CBOHCTBaMM U Jpyrux. M3yuenue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KApTUHBI MUPA 00y4arOIIXCs,
B (OopMUpOBaHHE YMEHHUI MPUMEHSTh HAy4YHBIH METOJ TO3HAHMSI NPU BBINOJIHEHUHM HWMHU Y4eOHBIX
HUCCIeJOBaHUH.

B ocHoOBY Kypca ¢u3MKu AJi ypOBHS CpEAHEro 00IIero 00pa3oBaHus MOJI0KEH Pl UACH, KOTOpbIe
MO>KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOCHUS.

Hoea yenocmumocmu. B cOOTBETCTBUM C HEHl Kypc SBISETCS JIOTMUECKH 3aBEpIIEHHBIM, OH
COZEPKUT MaTepuan U3 BCEX pa3leloB (U3MKM, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOH, Tak H
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOTBeTCTBUM C HeW Martepuan Kypca (U3MKM OObEIUHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce sBisieTcs (OPMUPOBAHUE TPEACTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapuzayuu. EE peanuzauus MpeAnonaraeT MCIOIb30BaHUE T'yMaHUTApHOTO
noTeHIHana (U3NIeCKOl HayKH, OCMBICIIEHUE CBSI3U pa3BUTHS (PU3HUKU C pa3BUTHEM OOIIECTBA, a TaKKe
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢Gpu3nku npeanogaraeT 3HakOMCTBO C IHIMPOKUM KPYTroM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoesn sxonocuzayuu peanusyeTcs MocpeCTBOM BBEIECHUS 3JIEMEHTOB COAEP)KaHUS, MOCBSIIIEHHBIX
9KOJIOTMYECKHUM IpobiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHUEM TEXHUKU U TEXHOJIOTHUH, a
TaKXke 00CyX/1eHus Mpo0IeM pPallMOHAIBHOTO IPUPOIOTIONB30BAHMS U SKOJIOTMYECKON 6€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpEIHEro o0Iero o0pa3oBaHUS SIBISIFOTCS
¢uznueckrue teopuu (popMupoBaHHE MPEACTABICHUH O CTPYKType MOCTPOCHHS (HU3MUECKOW Teopuw,
poiu pyHIaMEHTaJIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHULIAX
MPUMEHUMOCTH TEOPH, JJI1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eATeIbHOCTHBI MOJAX0J B Kypce (U3MKH peanu3yercss MpexIe BCero 3a CUET
OpraHU3aIMH SKCIIEPUMEHTAIBHON AedaTelbHOCTH oOyuatommxcs. [ 6a30Boro ypoBHs Kypca pU3UKH —
3TO MCIOJIH30BAHUE CUCTEMbI ()POHTANIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPATOPHBIX padoT,
KOTOpBIE B Mporpamme mo (u3uke oObeAMHEHBI B OOIMIMN CIIUCOK YYCHHUYECKUX MPAKTUUYECKUX PadoT.
Boigenenue B ykazaHHOM IiepedHe J1a0OpaTOPHBIX pabOT, MPOBOAUMBIX HJIsi KOHTPOJIS W OLIEHKH,
OCYIIECTBIISICTCS YYACTHUKAMU 00pa30BaTEIbHOTO MPOLIECCa UCXOs U3 OCOOCHHOCTEH TIIaHUPOBAHUS U
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ocHamieHusi kabunera ¢usuku. IIpu 3TOM oOecreunBaeTcsi OBJIaJeHHE OOYUYAIOIIMMUCS YMEHUSIMH
MIPOBOANTH KOCBEHHBIE M3MEPEHMsI, UCCIEIOBAHNUS 3aBUCUMOCTEH (PM3MUECKUX BEITUYMH U MOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHME YIENAETCS PELICHUI0 Pacu€THBIX M KAayeCTBEHHBIX 3adad. Ilpu stom s
pacu€THBIX 3a7ay TNPUOPUTETOM SBISAIOTCA 337aydl C SBHO 3aJaHHON (PU3MYECKOW MOJENbIo,
MO3BOJISIIOIINME TPUMEHSATh W3YYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOTrO paszieiia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 PAa3HBIX pa3zieioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OoOBsICHEHHE MPOTEeKaHUsA (U3MUECKUX SIBICHUNH M IPOLIECCOB B OKPYXKAIOUICH >XU3HU, Tpedyrolue
BbIOOpa (PU3NUECKON MOJICNN AJISi CUTYalluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusMu PI'OC COO k marepuaabHO-TEXHHYECKOMY OOECICUEHHUIO
yaeOHoro npoiecca 0a30BbIi YpOBEHb Kypca PU3UKH HA YPOBHE CpeIHEro 00Iero oopa3oBaHusl TOKEH
U3y4aTbCs B YCIOBUAX MPEAMETHOTO KaOuHeTa (PU3MKK WM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB E€CTeCTBCHHO-HAyYHOro LWKIa. B kabunere QU3MKM JMOKHO OBITH HEOOXOAMMOE
nabopatopHoe 000pyAOBaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMme Mo (U3MKe YUYEHHYECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHcTpannoHHOEe 000pyAoBaHUEe (HOPMHUPYETCS B COOTBETCTBHM C MPUHIMIIOM MHUHUMATbHON
JOCTAaTOYHOCTH W 00ECHEUMBACT TOCTAHOBKY IEPEYMCICHHBIX B IMPOrpaMMe IO (DHU3HMKE KITFOUEBBIX
JNEMOHCTpAallMi  JUIsl  MCCIENOBAaHUS U3Y4YaeMbIX SBICHUH U  TPOIECCOB, OJMIHPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMCHCHHH.

JlaGoparopHoe oO0OpyIOBaHHE M YYEHHYECKHX MPaKTUYECKHX paboT dopmupyercss B BUIE
TEMaTHYECKHX KOMILICKTOB M 00ECrednBaeTcss B pacyére OJHOr0 KOMILIEKTa Ha JIBYX OOYYarOIIUXCH.
TemaTtuueckue KOMIUIEKTHI 1a0OPaTOpPHOro 000pyAOBaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
WCTIOJIH30BAaHNH aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX W3MEPHUTEIBHBIX CHCTEM B
BHJIe IU(PPOBBIX J1A0OPATOPHIA.

OCHOBHBIMU TIETISIMH U3Y4EHUST PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

(dbopMupOBaHHE WHTEpECa U CTPEMJICHHSI O0YYarOMIMXCS K HAYYHOMY HU3YUYEHHIO IPUPOJIbI, Pa3BUTHE UX
WHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METO/€ TMO3HaHUS U (GOPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;

(dbopMUpOBaHHE HAay4YHOTO MHUPOBO33PEHHUs KaK pe3yjbTaTa H3yueHHUsT OCHOB CTPOCHHUS MaTepHH U
(yH1aMEHTaJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHE YMEHHI OOBSICHATH SBICHHUS C HCIOJIb30BaHUEM (GU3UYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNNbCTB;

(dbopMupoBaHUEe MPEACTABICHUI 0 ponu (PU3MKHU A Pa3BUTHS IPYTMX €CTECTBEHHBIX HAYK, TEXHHUKU U
TEXHOJIOTHIA.

JlocTrkeHne 3THX Lenel o0ecrneurBaeTcsl pelieHHeM CIEAYIOUIMX 3ajad B MpoIecce M3ydeHUs
Kypca GU3UKU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus:

MpHUOOpPETEHNE CUCTEMBI 3HAHUN 00 00UTMX (U3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIIOUas
MEXaHUKY, MOJICKYJISIPHYIO (QU3HUKY, JIEKTPOJANHAMHKY, KBAHTOBYIO (DH3HMKY M 3JIEMEHTHI acTPO(HU3HKH;
(dbopMUpOBaHHE YMEHHI MPUMEHATh TEOPETUYECKHE 3HAHUS I OObSICHEHUS (DU3MUECKHUX SBICHUN B
MIPUPOJIC U IS IPUHSATHS TPAKTHYCCKUX PEIICHUH B IIOBCEAHEBHON KU3HU;

OCBOCHME CIOCOOOB peIIeHHs pa3IM4yHbIX 3a/Jady C SBHO 3aJaHHON (u3MuUecKoi Mojenblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/IaHue (PU3MUECKON MOJIENH, aIEKBATHOHN YCIIOBHSIM 33/1auu;
MOHUMaHUe (PU3MYECKUX OCHOB W MPHUHIIUIOB JICHCTBHS TEXHUYECKUX YCTPOWCTB U TEXHOJIOTUYECKUX
MIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHHE METOJAMH CAMOCTOSITETbHOTO TUIAHUPOBAHUS M TPOBEACHUS (PU3UYECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ HHTEpPIpETauy HHPOPMAITUH, OTIPEIEIICHHUS JOCTOBEPHOCTH TOIYIEHHOTO PE3yIIbTaTa;
CO3JIaHH€ YCIOBUHN /ISl pa3BUTHUS YMEHUN IPOEKTHO-MCCIIEI0BATENbCKOM, TBOPUECKOM 1A TEIbHOCTH.

Ha u3yuenune ¢usukum (6a30BbI ypOBEHH) HA YPOBHE CPEAHETO OOIIETO 0Opa3oBaHUs OTBOJIUTCS
136 gacog: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipemmaraembrii B mporpamMme 1o (U3HKE TepedeHb J1abOpaTOPHBIX M MPAKTUYECKUX PadOT
SIBJIICTCS. PEKOMEHIOBAaHHBIM, YUUTENb JIETaeT BBHIOOP MPOBEACHHS JTAOOPATOPHBIX padOT U OMBITOB C
y4ETOM WHIUBUAYATBHBIX OCOOCHHOCTEH 00YyJarOIIXCsl.



2. Conep:kanue y4eOHOI0 mpeaMeTa, Kypca

10 KJIACC
Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
Odusznka — Hayka o npupoae. Hayunele MeToabpl MO3HaHUSA OKpyXkaromero Mupa. Pomb

AKCIIEPUMEHTA U TEOPHUH B MPOLIecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (hU3HKE.

MonenupoBanue Gpu3NUIECKUX SBICHUN U TporieccoB. Hayunbie rumote3bl. Gu3ndeckue 3aKOHbI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINN COOTBETCTBHUS.

Pone 1 MecTo ¢usuku B GOPMUPOBAHUN COBPEMEHHOW HAYYHOH KapTHUHBI MHpPa, B MPAKTUYECKON
NEeATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOro JBWkeHusa. Cucrema OTcCUéra.
Tpaexropus.

[lepemenienue, CKOPOCTh (CpeHAS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepuanbHON
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KoOpAUHAT. CI0KEHUE NTEPEMEIICHUIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBHKEeHKE. | 'paduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NIEPEMEIICHUS MaTEPUAIIbHOU TOYKU OT BPEMEHH.

CBobOogHOE mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe nBmxenue. [[BukeHrne MaTepUalbHOW TOYKH MO OKPYXHOCTH C IMOCTOSHHOW IO
MOJYJI0 CKOpPOCTBbIO. YTJIOBasg CKOpPOCThb, JWHEWHas cKopocTh. llepuong u wactora oOpaleHus.
LlenTpocTpeMHUTENIBHOE YCKOPEHHE.

TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE: CITUOMETP, JBUKEHUE CHAPSA0B, LICTIHbIC
U peMEHHBIE NepeauH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeo6pa3oBanue ABMKEHHUM ¢ UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOTo MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

HamnpaBnenue ckopocTH Npu JBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKAY IMYTAMU, IPONUIEHHBIMU TEJIOM 3a ITOCJIEI0BATEIbHBIC PABHBIC
MIPOMEKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUA MIApPUKa B BI3KOU KUJKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHOCcHTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. HEepumanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHnun cynepnosunuu cwi. Bropoi 3akoH HproToHa u1si MarepuabHON
To4kHu. Tpernii 3akoH HprOTOHA 17151 MaTepHATIBHBIX TOYEK.

3akoH BceMHupHOro taroreHus. Cuna tsxectu. [lepBas kocmuueckas CKOpOCTb.

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

Tpenune. Bunel Tpenus (mokosi, ckonbxeHus, kaueHus). Cuia tperust. Cyxoe Tpenue. Cuna TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koapounuent tpenns. Cuiia cOnpoTUBICHUS IPU IBUKEHUU TeJla B
KUJKOCTHU WM rase.

[ToctynarenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHus paBHOBECUS TBEPIOIO TeEIA.

TexHUYecKue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TOAINITHUKY, ABH)KECHHE NCKYCCTBEHHBIX
CIIlyTHUKOB.

Jlemoncmpayuu
SIBrienne nHepuuH.



CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUH.

CpaBHeHME CUIT TPEHUS TTOKOSI, KAYEHUS U CKOIBKCHHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCIMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE M PE3MHOBOM 00pasie, OT
ux aegopManuu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynsc marepuanbHOM TOYKM (T€Na), CHUCTEMbl MAaTE€pUAIbHBIX TOYeK. WMIynbCc Cuibl U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs UMITyJibca. PeakTuBHOE TBUIKEHHUE.

Pab6ora cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUKH. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[lorenumanpHas sHeprusd. lloTeHuumanbHass BHeprus yHpyro JAeOPMUPOBAHHON MPY>KUHBI.
[ToTenuuanbHas 3HEpPrUs Tea BOIM3U MOBEPXHOCTH 3EMITH.

[ToTennuanpHble U HEMOTEHIHAIBbHBIE CUITbI. CBS3b PaOOTHI HEMMOTEHIIMATIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKOM PHEPTrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKOM SHEPruu.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIA MMUCTOJET,
JIBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon nmoTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHnne abCoOIOTHO HEYNIPYTOro yAapa ¢ MOMOIIbIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C MU3MEHEHHEM MEXaHMYECKOW JHEpPruM Tela Ha MpHMepe
PacTsLKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopun

OCHOBHbBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOpUH U MX ONbITHOE O0OOCHOBAHHUE.
BbpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHUS M B3aHUMOJCHCTBHUS YacTHIl BEUIECTBA.
Mopnenu cTpoeHus Ta30B, KHUIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pazmepsl Mosiekyin. KonnuectBo Bemectsa. [loctosnnas ABorapo.

TennmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenbcus.

Mopaenb naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONW TEOPUH UICATbHOTO
raza. AOcoJOoTHas TemrepaTypa Kak Mepa CpeaHell KMHETHMYeCKON SHEpruu TEeIMIOBOrO JABMXKEHUS
yactul raza. lllkana tremneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kiamnelipona.
3akon JlanproHa. M3omporeccsl B uieaaTbHOM Ta3e C MOCTOSHHBIM KOJTMYECTBOM BeliecTBa. [ paduueckoe
MIpEeJICTaBICHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUINE TUCKPETHOE CTPOEHHE BELIECTBa, (oTOrpapuu MOJIEKYJ OpraHMYecKUX
COEAMHEHHIA.

OmnbrThl 110 TG GY3UN KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa LlTepHa.

OnbITHL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.
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Monens, HUTIOCTpUpPYIOLIas NPUPOLY AaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Omnpenenenre Macchl BO3JlyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEpeHUH 00BbEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cuctema. BHyTpeHHsIs1 SHEprusl TEPMOAMHAMUYECKON CHCTEMBI U CIIOCOOBI €&
n3MeHeHns. KommuecTBo TeruioTsl u pabota. BHyTpeHHssI 3HEpPTUs OJHOATOMHOIO HJEATBbHOIO rasa.
Bunsl Temonepenayun: TemIonpoBOIHOCTb, KOHBEKLUS, U3Ty4EHHUE. Y IeJbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0THI IpH TEIIONEpeaaye.

[Tonstue 06 aquabarnom npouecce. [lepBolit 3akoH TepMoarHaMuKku. [IprMeHeHre nepBoro 3akoHa
TEPMOJIMHAMUKH K H3ompoueccam. I'paduueckas uHTepIripeTanus padboTsl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B MPUPOJIE.

TennoBbie Mamuubl. [lpuHIMNGB neiicTBuA TemoBbiX MamuH. [IpeoOpa3oBaHusi >HEpPruu B
TerioBbIX MamuHax. KoaddunueHnt monesHoro aeiictBus TeruioBod Mammubl. Hukn Kapno u ero
KOX(PHUIIHUEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHUECKUE MMPOOIIEMBI TETNIOIHEPT € TUKH.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHWE: JIBUrareilb BHYTPEHHErO CrOpaHus,
OBITOBO XOJOAMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEN SHEPrUM Teja MPU COBEPIIEHUH pabOThl: BbUIET MPOOKH M3 OYTBUIKU O]
JECTBHEM  CXXAaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOke MyTEM  TpEeHHS
(BuIeOIEMOHCTpAIIHS ).

N3menenue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tella Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpazoBanve u KoHAeHcanus. VMcrmapeHue u kuneHue. AOCONIOTHAas M OTHOCHUTENbHAs
BIQXXHOCTh BO31ayXa. HaceimeHHbpld map. YaenpHas TeEIioTa MapooOpa3oBaHus. 3aBUCHUMOCTH
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

Tépnoe teno. Kpucranmuueckue u aMmopHbie Tena. AHU30TPOIHS CBOWCTB KpucTauioB. JKuakue
kpuctaysl. CoBpeMeHHble MaTepuansl. [lnaBienne n kpuctannusanus. Y aeapHas TEIUIOTa IUIABICHMUS.
CyOnumartusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnuyeckue ycTpoHCTBa U MPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenve npyu moHM>KEHHOM JIaBJICHHH.

CriocoObl U3MepeHUs BIaKHOCTH.

Habmtoienne HarpeBaHus U MJIaBICHUS KPUCTAINTMYECKOTO BEHIECTBA.

JleMOHCTpanys KpUcTaIoB.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomol

N3mepenue OTHOCHUTEJILHOU BJIQ)KHOCTH BO3/yXa.

Paznen 4. DaekrpoanHaMunka

Tema 1. Inekmpocmamuxa

OnexTpuzanus Ten. DJeKTpuuecKuid 3apsa. /[[Ba Buma snexTtpuueckux 3apsnoB. [IpoBogHuKw,
JOUBJIEKTPUKU U MOITYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOrO 3apsja.

B3aumopeiictBue 3aps10B. 3akoH Kynona. TouedHblil 2JIEKTPUUECKH 3apsl. DINEKTPUUECKOE TTOJIE.
Hanpsok€éaHocTh  snekTpudeckoro mois. [IpuHuum cynepno3uiuy  3JIeKTPpUYEcKuX mnoJied. JluHuu
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.



Pabora cun amekrpocraruyeckoro mois. [lorennman. PazHocth moreHnuanoB. [IpoBogHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM I0J€. [nanexkTpudeckas NpoOHUIAEMOCTb.

Onektpoémkocth.  KonaeHcaTop.  DNEKTPOEMKOCTh  IUIOCKOTO  KOHAEHcaTopa.  DHEprus
3apsKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpPOWCTBA UM MPAKTUYECKOE MPUMEHEHHUE:  DJIEKTPOCKOI,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMUPOBAIbHBIN ammnapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE T0JIE 3aPSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM I10JIE.

DneKTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCHUMOCTD DJIEKTPOEMKOCTH TUIOCKOTO0 KOHJEHCATOpa OT IUIOMIAAN TJIACTHH, PACCTOSHUS MEXKITY
HUMH U JUIJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31ekmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHHUS dJIEKTpUUYECKOro Toka. Mcrounwku Toka. Cuiia
TOKa. I IoCTOsIHHBIN TOK.

Hamnpsokenue. 3akon Oma ajig y4acTka 1enu.

DNEeKTpUYECKOe CONPOTUBIICHUE. YJEeIbHOE CONpOTHBIEHUE BewniecTBa. llocienoBarenbHoe,
MapajuIeJIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH Jxoymns—JIenna. MOmHOCTB 3IEKTPHUUECKOTO TOKA.

DNEeKTPOABUKYIIAsl CUJIa U BHYTPEHHEE COMPOTHUBJICHHE UCTOYHUKA TOKA. 3akoH OMa JJis MOJTHOU
(3amMKHYTOI) 2neKTprueckoi 1enu. KopoTkoe 3aMbIkaHue.

DONeKTpOHHAasE MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTH COMPOTHBICHUS METAJJIOB OT
Temmneparypbl. CBEpXITPOBOJIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs ¥ MpPUMECHas MPOBOAMMOCTE MONYMPOBOIHUKOB. CBolcTBa P—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKH TOK B paCTBOPAX M pacIlylaBaxX AJIEKTPOJUTOB. DJIEKTPOIUTUUYECKAS] TUCCOLUALINS.
DIEKTPOITH3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [lna3ma.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJBTMETpP, PEOCTaT,
WUCTOYHUKUA TOKA, SJEKTPOHArPEBaTENbHBIE MPUOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBI JIHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOIYIMPOBOIHUKOBBIN THO,
rajibBaHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKa U HaIIPSKEHUS.

3aBHCUMOCTh COMPOTHUBJICHUS MUIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TJIOMIAAN MONEPEYHOTO
CEYEHHUs U MaTepuala.

CmenmaHHOe COETMHEHUE TPOBOHUKOB.

[IpsiMmoe n3mepenue >MeKTpoABMKYIEer cuiibl. KOpoTKoe 3aMbIkaHKe rajJbBAHUYECKOTO 3JIEMEHTA U
OII€HKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTbH COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTD 3JIEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmsie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mepenue 3JIeKTpOABMKYIIEN CUIIbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIIEHUS.
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HaGmonenue anekrpornusa.

MesknpeamMeTHble CBSI3H

Wzyuenne xypca ¢uszuku 0OazoBoro ypoBHS B 10 Kiacce oOCyIIECTBIsSETCS C  Y4E€TOM
COJIEP>KaTENIbHBIX MEXKIIPEJIMETHBIX CBsI3e€H C KypcamMH MaTeMaTUKH, OUOJIOrMH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O MO3HAHUA: SIBIICHUE,
Hay4yHBId (akT, THMOTe3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJACHHUE, SKCIICPHUMEHT,
MOJIETTUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHNe CHCTEMBbl ypaBHEHH, JHHEWHas (yHKuus, napabonia, rumepobona, ux
rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI ¥ X MPOSKIIMU HA OCHU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

buonocus: Mmexannueckoe IBHXKEHUE B KMBOW mpupone, auddysus, ocMoc, TEmI000MEH >KHUBBIX
OpPraHu3MOB (BUIBI TEIUIONIEPEIA4H, TETUIOBOC PABHOBECHE), JIEKTPUICCKHE SBJIICHUS B KHUBOU MIPUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEJ, KUJIKOCTEHM W Ta3oB, AJIEKTPUUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOIIUTUYECKAs TUCCOIMAIINS, TallbBaHUKA.

T'eoepaghus: BaxxHOCTHh BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHue JIBMKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE,
MOIIITUITHUKY, HUCIIOJIb30BAaHNE 3aKOHA COXPAHCHHsI MMITYJIbCa B TEXHHKE (pakeTa, BOJOMET U JIPYTHE),
JBUTATE]Ihb BHYTPEHHErO0 CropaHus, TMapoBass TypOHHa, OBITOBOM XOJOAWJIBHUK, KOHIHUIIMOHED,
TEXHOJIOTUH TOJYICHUS COBPEMEHHBIX MAaTePUAIOB, B TOM YHCJIC HAHOMATEPUAIOB, H HAHOTEXHOJIOTHUH,
ANEKTPOCTaTUYECKAsT — 3all[UTa, 3a3eMJICHHE D3JEKTPOIPHOOPOB, KCEPOKC, CTPYWHBIM MpUHTED,
AJIEKTPOHArpeBaTEIIbHBIC MPUOOPHI, JIIEKTPOOCBETUTEILHBIC TPHUOOPHI, TATbBAaHHUKA.

11 KIIACC
Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anMoAeiCTBHE NOCTOSIHHBIX MarHuToB. MarnutHoe mone. Bektop
MarHuTHOM WHAYKUUU. [IpuHUMI Cynepno3WuuMM MarHUTHBIX ToJiel. JIMHMKM MarHUTHOM WHIYKUUU.
KapTuna nuHMil MAarHUTHOM MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarsuTHO€e 1oJsie IPOBOJHUKA ¢ TOKOM. KapTuHa JMHUN MHIYKUMM MarHUTHOTO MOJISI JUIMHHOTO
MPsIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOAHMKA, KAaTYIIKH C TOKOM. OmbIT Opcrena.
B3anmoneicTere npoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAynb W HampaBiieHue. JIBUKeHUE 3apspKEeHHOW YacTUIbl B OJHOPOJIHOM
MarHuTHoM noJie. Paborta cumel JlopeHiia.

SBneHue  SIEKTpOMarHUTHOM  WMHAyKUMH. IloTOk  BekTopa  MarHUTHOW  MHAYKIUU.
DNEeKTpOABMKYIIAS CUJIAa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON MHAyKuun Papanes.

Buxpesoe snekTpuueckoe mosie. IJIEKTPOABMKYIIAS CHIIA MHAYKIUN B IPOBOJHUKE, ABUKYILIEMCS
ITOCTYIIATEIBHO B OJJHOPOTHOM MarHUTHOM IOJIE.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBIEHNE CAMOMHAYKIIMH. DJIEKTPOABHKYIASI CHJIA CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue ycTporucTBa U MPAKTUYECKOE TPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI, SJIEKTPOMATrHUTBHI,
3JEKTPOJIBUTaTeNb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIMY MarHUTHOTO MOJIS.

B3aumMozeicTere JByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JencrtBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.
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SIBneHue AIEKTPOMArHUTHON UHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTBD JIEKTPOJABUKYILEN CUIIBI UHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MIOTOKA.
SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3y4eHre MarHuTHOTO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS IOCTOSIHHOIO MAarHATA Ha PaMKY C TOKOM.

HccnenoBanue sBJICHUS MIEKTPOMarHUTHOM NHIYKIIMH.

Paznen 5. Kosedanus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUSA

Konebartenbnast cuctema. CBOOOgHBIE MeXxaHHWYeckue KojeOaHusa. ['apMoHudeckue KojaeOaHus.
[Tepuon, wacrorta, ammutyna u (aza xonedbanmii. [IpykKuMHHBIA MasSTHUK. MaTeMaTHYeCKH MasTHUK.
VYpaBHeHue rapMoHNUecKkux koneOanuii. [IpeBpaiiienue s3Hepruu Npu rapMOHMYECKUX KOJIeOaHUX.

Konebarenbupiii  koHTyp. CBOOOAHBIE  AJIEKTPOMArHWTHbBIE  KoJeOaHUS B HJCATbHOM
KoJe0aTeIbHOM KOHType. AHAJIOTHUS MEXKIYy MEXaHUYECKUMHU U SJIEKTPOMATHUTHBIMHU KOJICOAHHSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJI€AIbHOM K0JIe0aTEIbHOM KOHTYpE.

[IpencraBienue o 3aTyxawmux Koiedanusx. BeiHyxk1eHHbIe MexaHndeckue Konebanus. Pezonanc.
BbiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennblii TOK. CHUHYCOMJANbHBIM MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HATIPSKEHMUSL.

Tpanchopmarop. IlpomsBoacTBo, mepegaya ©  MOTpeOJieHWE  DICKTPUUECKOH  DHEPruu.
DKOJOTMYECKHE PUCKU IPU IMPOU3BOACTBE IEKTpodHEprun. KynbTypa UCIIoIb30BaHUsI 3IEKTPOIHEPTUU
B [TIOBCEIHEBHOW KU3HMU.

TexHudeckue yCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHEHME: JJIEKTPUYECKUHA 3BOHOK, I'€HEPATOp
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOaTeNbHOM CUCTeMbl (IPY)KUHHBIH WJIM MaTeMaTH4eCKUN
MasITHUK).

Habmonenue 3aTyxatoniux kojaeOaHui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJeOaHUM.

Habmtonenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcuusutorpaMMel (3aBUCHMOCTH CHJIBI TOKA W HANPsDKEHUS OT BPEMEHM) Ul JEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3oHanc mnpu TOCIENOBAaTENIBHOM COEAUHEHMM PE3UCTOpAa, KaTyIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mogens TMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHUO/Ia MAJIbIX KOJIeOaHUH Tpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a.

HccnenoBanne NEPEMEHHOTO TOKa B LIENIM W3 IOCIEN0BATEIBHO COEIMHEHHBIX KOHIEHCATOpPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHn4eckne BOJHBI, YCI0BUA pacnpocTpanenud. [lepuoa. CKOpoCTh pacnpoCTpaHEHUS U JTMHA
BoJIHBL. [lonepeunslie u mpo1obHbIEe BOJIHBL. MHTephepeHus u qudpakiius MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBI. YCIIOBUS M3JIy4E€HHs DJEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BekTopoB E, B, V B snexrpomarnutHOoi BonHe. CBOMCTBa 3JIEKTPOMATrHUTHBIX BOJIH:
OTpa)KeHHE, MpeoMIIeHHEe, ToJspu3anus, qudpaxius, nateppeperius. CKOpOCTh MEKTPOMArHUTHBIX
BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [[puMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIB pagroCcBA3U U TeNEeBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.
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TexHuueckue ycTpoWCTBa M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAIbHBIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi JTUArHOCTHKA B TEXHUKE W MEIUIMHE, pajap, paJuoNpuEMHUK, TEJIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacrpoOCTPaHEHHE OMEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MPeToMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu u AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPA)KEHUE, MPEIOMIIEHHE, MOJIApU3aLus,
mudpakus, “HTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonnHeliHOE pacnpocTpaHEHHUE CBETa B OJHOPOAHOM cpene. Jlyu
cBera. TOUeUYHBIN UCTOYHHUK CBETA.

OTtpaxxeHune cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHui B IIIOCKOM 3epKale.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHHUS] CBeTa. AOCOJIOTHBIA TMOKa3aTeiab MPETOMIICHHS.
[TonHoe BHyTpeHHEee oTpakeHue. [IpenenbHbIi yroa MOJHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cseta. CioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobuparome u paccenBaromye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHUE M ONTUYECKas cuja
TOHKOHU NH3BL. [locTpoeHune n300pakeHuii B COOMPAIONINX U pacCerBarOMUX JMH3aX. DopMyna TOHKOH
JTUH3bI. YBEJIMYEHHUE, 1aBaeMOoe JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHblE UCTOYHHKH. YCIOBUS HaAOIIOJICHUS
MaKCUMYMOB ¥ MHHUMYMOB B HHTEP()EPECHLIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakus ceeta. JudpakunonHas pemeérka. Y cioBue HaOMI0AeHN I1aBHBIX MAaKCUMYMOB NpU
N1a/IEeHUY MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCcTpoHCTBA W  TNpaKTUYECKOE NPUMEHEHHEe: O4YKH, Jyna, ¢oTroanmnapar,
MIPOEKIIMOHHBIA amnmapar, MHMKpPOCKOIN, TEJIeCKON, BOJIOKOHHas OINTHKA, IU(paKIUOHHAs penerka,
MIOJIIPOU .

Jlemoncmpayuu

[IpsiMmosinHeitHOE pacnpocTpaHeHHe, OTpAKEHHUE U NpesoMiieHne cBeta. OnTudyeckue npuoopsl.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanme cBOWCTB 300paKeHHid B TUH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnnu caera.

Ha6mronenue qudpakiuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

N3mepenue nokaszarens IpeJoMIIeHUS CTEKIIa.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Hab6mronenue TUCTIEPCUU CBeTa.

Paspnen 6. OcHOBBI crieMaIbHOH TEOPUH OTHOCUTEJIBHOCTH

I'panuupl  NPUMEHMMOCTHM  KJIACCHYECKOM MeXaHWMKHU. llocrymarsl crnemMalbHOM — TEOpUH
OTHOCHUTEJIBHOCTH: MHBAapPUAHTHOCTh MOJIYJIS CKOPOCTH CBETA B BAKYyyME, IIPHHIMII OTHOCUTEIBHOCTH
OHHIITENHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHH U COKPALCHUE UTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
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CBs13p Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Pa3nea 7. KantoBas pusznka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonsl. opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YacTOTOH. DHEPrusl U UMIYJIbC (HOTOHA.
OtkpeiTue U uccienaoBanne ¢oroddpdexra. Ombite A. I'. CroneroBa. 3akonsl (orodddexTa.
VYpaBuenue Diinmreiitna s poroaddexra. «Kpacnas rpanuna» hororddexra.
JaBnenue cBera. Onwitse [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuyeckue ycTpoicTBa M MpPaKTUUYECKOE MPUMEHEHHE: (OTOINEMEHT, (POTONATUHUK, COIHEUHAsS
Oarapesi, CBETOAHOI.
Jlemoncmpayuu
®oTo3deKT Ha YCTAaHOBKE C TUHKOBOM IIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.
Cseroauos.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4actuil. [lnanerapHas monenb
atoma. [loctynatel bopa. M3nyuenue u nornomnieHue (GOTOHOB MpHU MEPEXO]e aTomMa C OJHOTO YpPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEpruu aTomMa BOJI0OpOJa.
BousiHoBBIE cBOMcTBa yacTull. Bonubl ae bpoins. KoprycKyspHO-BOJIHOBOM 1yanu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.
TexHnuyeckue ycTpolcTBa U NMPAKTUUECKOE NMPUMEHEHME: CIIEKTPAlIbHBIA aHANIMU3 (CIIEKTPOCKOII),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
HabnroneHue nuHeyaThIX CIEKTPOB U3TyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HabGmronenue nuHeiyaToro criekTpa.
Tema 3. Amomnoe a0po
DKCIepUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh CTPOEHHUS siipa. OTKpbITHE PaM0aKTUBHOCTH. OMBITHI
Pesepdopna nmo ompeneneHuro cocraBa paauoakTUBHOro uanydeHus. CpoiicTBa anbga-, OeTta-, ramma-
n3NyyeHus. BiusHue paaoakTHBHOCTH Ha KUBbIE OPTraHU3MBI.
OTkpeiTHE MTpOTOHA U HeWTpoHa. HykinonHast moznens sapa I'elizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3otomsl.
Anbda-pacnan. ONEKTpOHHBIH M TMO3UTPOHHBIA Oera-pacman. [amma-uziaydeHue. 3aKkoH
PaauOAKTUBHOIO pacraja.
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
Snepubiii peaktop. Tepmosnepublii cuHTe3. [IpobnemMbl M NMEPCHEKTUBBI SIEPHOM SHEPTeTHUKH.
DKOJIOTHYECKHE aCMEeKThI sIIEPHON IHEPTETHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo1p1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAECHCTBHU. EAMHCTBO (DM3NYECKO KapTHHBI MHpAa.
TexHu4eckue yCcTponcTBa M MPAKTUYECKOE MPUMEHEHHUE: J03UMETp, KaMepa BuibcoHa, saepHbIN
peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOLUX YaCTHII.
Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol
HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (hOoTOTrpadusiM).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3NKH
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Ortanbl pa3BuTHs acTpoHoMuH. [IpukianHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUU.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cuctema.

Comnuue. ConHe4yHass akTUBHOCTb. McTtounuk sHeprum CosiHila U 3BE31. 3BE3NBI, UX OCHOBHBIE
XapakTepuUCTUKU. Jluarpamma  «CHEKTpajdbHBIM  KJIacC —  CBETUMOCTBbY».  3BE3JbI  TJIABHOU
MIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] IVIaBHOM IOCIIEIOBATEIbHOCTH.
Buytpennee crpoenue 3B€31. COBpEMEHHBIE NPECTABICHUS O IIPOUCXOXKACHUU U 3BotoLuu CoiHIa U
3BE37. DTamnbl )KU3HHU 3BE3.

Mneunsiii [lyts — nama lamaktuka. [lonoxxenue m aBuxenue Connma B [amaktuke. Turbl
rajiakTuk. Papguoranaktuky u kBa3zapel. YEpHBIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmpenne Bcenennoii. 3akon Xa06ma. Paz6eranue ramaktuk. Teopus Bonbmioro
B3pbIBa. PeMKTOBOE HM3ITyUueHHE.

MacmrabHas cTpykTypa Beenennoii. MertaranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGmroienuss HEBOOPYXEHHBIM TJIa30M C HCHOJB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN st
OTpe/IeJICHUS TOJ0KEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHOTo
MOJIyHIapusi U SIPKUE 3BE3/bL.

HaGmonenus B Teneckon JIynsl, turanet, Mueunoro Ilyrtu.

Oo6o0marniee NoBTOpeHne

Ponb Qu3uku W acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, CONMATBHOW W ITHYCCKON
cdepax AesITeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTHUHE
MUpa, POJIb GU3NIECKOI Teopur B (HOPMUPOBAHUU MPEICTABICHUA O (PU3MUECKON KApTUHE MHPA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOLIEM PALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTAaBICHUN O
MIPUPO/IE.

MexnpeamMeTHbIe CBSI3H

N3yuenne xkypca ¢usuku 06a3oBoro ypoBHS B 11 Kjacce OCyHIECTBISIETCS C  Y4ETOM
COJIEPKATENbHBIX MEXIIPEAMETHBIX CBsI3€H C KypcamMH MaTeMaTUKH, OWOJOTMH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO TMO3HAHUA: SIBICHUE,
Hay4HbId (pakT, TUMOTE3a, (QuU3NUEcKas BEJIWYWHA, 3aKOH, TEOpHs, HaONIOJACHUE, SKCIEPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJAECTBO, BEKTOPhl M HX IMPOEKIUU Ha OCHU
KOOPJMHAT, CJIOKEHHUE BEKTOPOB, TNPOU3BOAHBIC DJIIEMEHTAPHBIX (YHKIMM, TPU3HAKK MOA00Us
TPEYroJIbHUKOB, OINpeIeJIeHHE MIOMAAN IOCKUX GUryp u o0bEma Ted.

buonoeus: snextpudeckue SBIEHUS B JKUBOM MpuUpoje, KoyieOaTenbHbIE IBWKECHHUS B IKUBOU
MIPUPO/JIE, ONITUYECKUE SIBJICHUS B dKUBOU IPUPOJE, NEUCTBUE paJUuallii Ha KUBbIE OPTraHU3MBI.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUTMYECKAsh CTPYKTypa TBEPIBIX TeN, MEXaHU3MBI
00pa3oBaHMs KPUCTATUINIECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

l'eocpagpusa: MarTHUTHBIE TONIOCa 3€MJIM, 3aJIe)KM MAarHuTHBIX pyaA, (OTOChEMKA 3E€MHOM
MMOBEPXHOCTHU, MIPEACKA3AHNE 3EMIIETPSICEHUII.

Texnonocusi: TMHUM  BJIEKTpONEpPEaad, TE€HEpATOp TMEPEMEHHOIO0 TOKa, AJIEKTPOJIBUTaTElNb,
WHIYKIIMOHHAS Te4b, pajap, paguonmpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COTHEUHAast OaTapes.

B pamkax peanmzammu Moynsi «LIIKONTBHBIN ypoK» MpOrpaMMbl BOCITUTAHHS 3aINTAHUPOBAHBI TEMBI
YPOKOB:
10 Knacc
Ne66 O60611IeHIE U TOBTOPEHHE TEMBI «IEKTPOIUHAMUKAY. Y POK-BUKTOPUHA
11 xmacc
Ne 68 IToBropenue. Enunas ¢usndeckas kapTuHa MUpa. Y pOK-TUCKYCCHUS
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3. IInanupyemble pe3yJbTaThl 0OCBOCHHS Y4e0OHOI0 MpeaMeTa, Kypca

OcBoenne yuebHoro npeameta «dusnka» Ha ypoBHE CpeaHEro o0Iiero oopasoBanus (6a30BbIii
YPOBEHB) JI0JDKHO 00€CTICUNTh JOCTHKEHUE CIEAYIOMNX JMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX
00pa3oBaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3ybTaThl OCBOEHUS yueOHOro npeamera «Dusuka» T0IKHBI OTPaKaTh TOTOBHOCTh
U CIIOCOOHOCTH 00YYaroIIUXCS PYKOBOACTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAlUi, TO3UTUBHBIX BHYTPEHHHX YOEXJCHUH, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOrO OOIIEecTBa, pacIIUpeHUe >KU3HEHHOTO OIBITa W ONbITa
NeSITeNIbHOCTH B MPOIECCEe peaii3allil OCHOBHBIX HANpaBICHUM BOCIUTATENbHOMN I€ATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpakIaHCcKOro BOCHTAHMS:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3UIMU OOYYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO 00IIECTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO J€STEILHOCTh B MHTEPECax I'pa)<JIaHCKOro 00IIecTBa, y4acTBOBATh
B CaMOYIIpaBJIeHUH B 00pa30BaTeIbHOW OpraHU3aIiH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX (DYHKIHUSIMU U
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXkIaHCKON UIEHTUYHOCTH, MTATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, TOCTH)KEHHUSM POCCHMCKHX YUYEHBIX B
o0nactu (GU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI 0 TIOBEACHNUS;

CTIIOCOOHOCTh OIIGHWBATh CHUTYAllMIO W TPHHAMATh OCO3HAHHBIC PEIICHHUs, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJ[a B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsh OSCTETHKY HAaydyHOTO TBOPYECTBA, IPHUCYIIETO
¢busnueckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS

UHTEpEC K pa3Nu4yHbIM cdepaM MpoecCHOHATBHOU AEATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(hU3UKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayiiei mpodeccun M pean30BbIBATh
COOCTBEHHBIE KH3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO MU CamMOOOpa3oBaHUIO B 00OJacTH (U3NKKA Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  DKOJIOTHUECKOM  KYJIbTYphl,  OCO3HaHME  TJO0AJBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAaHUE U OCYIIECTBJICHUE ACUCTBUII B OKpYKalOIIeW cpelle Ha OCHOBE 3HAHHUS Lenel
YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AesTeIbHOCTH 3KOJOTMYECKOW HAIpaBICHHOCTH HA OCHOBE HMEIOIIUXCS
3HaHUU N0 (PpU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAaHHE IICHHOCTHM HAy4YHOH JeATeIbHOCTH, TOTOBHOCTH B IIpoliecce H3yueHUs (GU3NKU
OCYIIECTBIATH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO JAESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.
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METANIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENIFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OTIpEeCIIATh LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

paspabarhiBaTh IUIaH pEUICHHs MNPOOJIeMbl € Y4YETOM aHaiM3a HMEIOMIMXCS MaTepUajbHBIX H
HEMaTepUaIbHBIX PECypPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEILHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEJSIM, OLICHUBATDH
PUCKU TIOCITIEACTBHIA e TEIILHOCTH,

KOOPJIUHUPOBAaTh UM  BBINOJHATH pabOTy B  YCIOBUSX  pEAIbHOrO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue 1elCTBUS:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUYECKOM HAYKH;

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIILCKOW U MPOCKTHOW JEATEILHOCTH B 00JIACTH (PU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITEILHOMY IOMCKY METOJOB pelIeHHUs 3a1ad (U3HUECKOTo
COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOIO0B MTO3HAHMUS;

BIIQJIETh BUAAMU JIEATEJIBHOCTH IO TOJYYEHHUI0O HOBOTO 3HAHMs, €ro WHTEPIIPETAlNH,
MpeoOpa3OBaHUI0 M TMPHUMEHECHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsX, B TOM YHCIE MPH CO3JIaHHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISTH MPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyalIM3MPOBATh 3a7ady, BBIIIBUTATh THIOTE3y €&
pellleHrs, HAaXOIUTh apryMEHTHl ISl J0Ka3aTelbCTBA CBOUX YTBEPXKIACHHM, 3a7aBaTh MapaMeTpbl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJ€ PEIICHHUs 3aJaud pe3yjbTaTbl, KPUTUUYECKH OIICHHBATh HX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3aJ]aui B 00pa30BaTEIbHON JEATEIHLHOCTH, B TOM YHCIIE
MIpU U3YyYEHUU (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHTYAIIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B TPAKTHUECKYIO 001aCTh KU3HEIEATCIIEHOCTH,

yMeTb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a7a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HABBIKAMU MOJy4YeHHs] WHDOpManuu (PU3HUECKOTO COJEpKaHUS M3 HMCTOYHHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEILHO OCYIICCTBIIATH TIOWCK, AaHAJU3, CHCTEMATU3alMI0 ¥ HWHTEPIPETAIHIO
nH(OpMAaIIUY PA3NUYHBIX BUIOB U (GOPM MPECTaBICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIONIb30BaTh CpPEJCTBA WH(MOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHA B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHW3allMOHHBIX 3a7a4 C COOJIOJACHWEM TpeOOBaHMIA
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUS, MPABOBBIX U ITHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO CONEPKaHWSA B Pa3NUYHBIX (opMaTax C y4E€TOM Ha3HAYCHHS
WH(OPMAIIAY U TICJICBOI ayJMTOPHH, BEIOUpask ONTUMAITBHYIO (hOPMY TPEJCTABICHUS U BU3YaTH3AIIHH.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBHUS:
OCYILIECTBIATH OOIIEHHE HA YpOKaX (PU3UKH U BO BHEYPOUHOH /1S TEbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIMBUYaIbHON pabOThI;
BBIOMPAaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBMH ¢ y4€TOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUIEKTHBA;
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IIPUHUMATD LIEJIM COBMECTHOMN JI€ATENBHOCTH, OPIraHU30BbIBaTh U KOOPIAUHUPOBATH JIEHCTBUSA 110 €€
JOCTH)KEHMIO: COCTaBIISATh IUIAH JEWCTBUM, pacOpeneisiTb PO € YYETOM MHEHUN YYacCTHHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU palboOTHI,

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXKJIOTO YYacTHHKA KOMAaHJbI B OOIIMN pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE IMPOEKThI, OLEHUWBAThb MHJEW C TO3ULUMHA HOBU3HBL, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IMOBEJCHHE B PA3JIMUHBIX CHUTYalHUsX, IMPOSBIATH
TBOPYECTBO U BOOOpa)keHUE, OBITh MHUIIMATHBHBIM.

PeryisiTUBHbIE YHHUBEpPCAJbHBIE yUeOHbIE JIeiicTBUS
Camoopranuszaums:

CaMOCTOSITEIILHO OCYIIECTBISTh TO3HABATEILHYIO EATEIILHOCTh B 0071aCTH (PU3UKU U ACTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IJIaH PCIHICHUSA paC‘IéTHBIX 1 Ka4CCTBCHHBIX 3a1a4, IIJIaH BBIIIOJTHCHUA
MPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUI;

AaBaTb OLICHKY HOBBIM CUTYallUsIM;

pacimupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieNIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO W TIPOSIBICHHUIO JSPYIUIMH B 00JAaCTH (DU3UKH, ITOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YyJIHTATOB LIEISIM;

BIIa/IETh HaBBIKAMH I[O3HABATEIbHON pedIeKCHH KaK OCO3HAHMS COBEpIIAeMbIX ACHCTBHI U
MBICJIIMTCIIBHBIX IMTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/II\/’I;

WCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATDH PUCKH K CBOCBPEMCHHO IMPUHHUMATL PCIICHUS 11O UX CHUIKCHUIO,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;

IIpUHHUMATh C€6$[, IIOHUMas CBOHU HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nporecce gocTHKEeHHS TMUYHOCTHBIX PE3YyIbTaTOB OCBOCHHS MPOTPAMMBI MO (GU3HUKE ISl YPOBHS
cpenHero o6Omiero oOpa3oBaHUS Yy OOYYAIOMIMXCS COBEPIICHCTBYETCS SMOILMOHAIBHBIM MHTEIJICKT,
Mpenoararonmii copMUpPOBAaHHOCTE:

CaMOCO3HaHUS, BKITIOYAOIMIETO CIIOCOOHOCTh MOHMMATh CBOE DMOIMOHAILHOE COCTOSHHE, BHJIEThH
HaMpaBlIeHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cephl, ObITH yBEpEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIFOYAIONIETO CAMOKOHTPOIIb, YMEHHE IIPUHIMATh OTBETCTBEHHOCTD 32 CBOE
MOBE/ICHHE, CIOCOOHOCTh aTUPOBATHCS K YMOLIMOHAILHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTH, OBIThH
OTKPBITEIM HOBOMY;

BHYTpEHHEH MOTHBAIlMHU, BKIIOYAIOIIEH CTpPEMJICHHE K JOCTHKCHHUIO LM U YCIeXY, ONTUMHU3M,
HWHUIUATUBHOCTb, YMCHUC )IGfICTBOBaTB NUCXO0OA U3 CBOUX BOSMO)KHOCTGI\/'I;

SMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE APYTUX, YUYUTHIBATH
€T0 MPH OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOILIEHUS C APYTUMU JOJbMH,
3a00TUTbHCA, TPOSBIATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATHI
K xonmy oOyuenus B 10 ki1acce npeaMeTHbIE pe3yabTaThl Ha 0A30BOM YPOBHE JJOJDKHBI OTpaXkaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
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JIEMOHCTPHPOBATh HA TIPUMEpax poJib U MeCTO (GU3UKH B (POPMHUPOBAHUHM COBPEMEHHOW HAYYHOUN
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTUH, B MPAKTUYECKOW MEATEIbHOCTH
JTIOJICH;

YUUTHIBaTh TPaHUIBl NPUMEHEHUS HW3YYEHHBIX (U3MUECKHX MoJeJeil: MarepualbHas TOYKa,
WHEpIUadbHas CUCTEMAa OTCU€Ta, aOCONIOTHO TBEPIOE TENO, WICATbHBIN ra3, MOJAEIU CTPOCHHUS Tra3oB,
KHUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN AJIEKTPUUYECKUI 3apsi IpU pelieHuu GU3NYECKuX 3a/1ay;

pacrno3HaBaTh (hpU3MUECKUE SIBICHUS (TPOIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETHYECKONH TEOPUM CTPOCHMS BEIIeCTBA U JJIEKTPOJWHAMUKHU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKCHHE, CBOOOJHOE MAaJCHHE TeN, JBMKCHHUE 1O OKPYKHOCTH,
WHepLUs, B3auMojielicTBrue Tei, Auddy3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEH M TBEPMBIX
TeJN, W3MEHEHWe O0BhEMa TeNl MpU HarpeBaHWW (OXJIKICHUH), TEIJIOBOE pPAaBHOBECHE, HCIApEHHUE,
KOHJICHCALIMSI, MJIaBJICHUE, KPUCTAJUTU3AIMS, KUIICHHE, BIaKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a
IIPU €r0 HAarpeBaHUU B 3aKPHITOM COCYZE, CBSI3b MEXK/y IMapaMeTpaMu COCTOSIHUS Ta3a B M30Ipolleccax,
ANEKTpU3aLUs Tel, B3aUMOJICHCTBHE 3aps/I0B;

OINMHCHIBATh MEXAaHUYECKOE ABM)KCHHE, HCIONB3YS (U3NYECKUE BEIMYUHBL: KOOpPJAUHATA, MYTh,
nepeMenieHne, CKOpPOCTh, YCKOpEHHEe, Macca Teja, CHlla, HUMITYJIbC Tela, KUHEeTHYecKas SHeprus,
MOTEHIIMAIbHASL PHEPTrUsl, MEXaHW4YecKass paboTa, MeXaHW4YecKasi MOIIHOCTh; MIPU ONMUCAHWUU MPABHIBHO
TPaKTOBaTh (PU3MYECKHI CMBICT HCIONb3YEMbIX BEIUYHMH, UX OOO3HAYEHHs] W EJAMHHUIIBI, HAXOIUTh
(OpMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHHY C IPYTHMH BETUIHHAMU,

OIMKCHIBATh M3YYCHHBIC TEIJIOBHIE CBOWCTBA TEN M TEIUIOBBIC SIBICHUS, UCIONB3YS (PU3NYECKUE
BEJIMYUHBI: JaBJICHUE Ta3a, TEeMIlepaTypa, CPEAHssi KUHETHYECKas DHEPTus XaOTHYECKOTO JIBUIKEHUS
MOJIEKYJI, CpEeTHEKBaIpaTHUHAsl CKOPOCTh MOJIEKYJI, KOJIMUYECTBO TEIUIOTHI, BHYTPEHHSS HEPrus, padoTa
ra3a, K03(QQUIHCHT MOJIE3HOTO JCHCTBYS TEILIOBOTO JBUTATENIS; IPH OMUCAHWH MPABUIHHO TPAKTOBATH
(bu3MUYeCKUi CMBICI HCIIOJIb3YeMBbIX BENUYMH, MX OOO3HAYEHUS U EIUHHIIBI, HAaXOAUTHb (POPMYJIBL,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMHU BEIIMUHNHAM;

OTHCHIBATh U3YUEHHBIE PJICKTPUUECKHE CBOICTBA BEILIECTBA U ANEKTPUUECKUE SIBJICHHUS (ITPOLIECCHI),
WCTIONB3Ys (PM3UYECKHE BEITMUMHBI: DJIEKTPUUECKHUM 3apsij, dJIEKTPUUECKOE T0JIe, HAMPHKEHHOCTD OIS,
MOTEHIIUAaJ, Pa3HOCTh MOTEHIIMAJOB, TpPU OMUCAHHHM TMPABUIBHO TPAKTOBaTh (DU3HMUECKUNA CMBICI
WCIIONB3YEMBIX BEIIMYMH, WX O003HAUEHUS W €IMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIUE TAHHYIO
(GH3MYECKyIO BEIUYUHY C IPYTUMHU BEIUYUHAMUY;

aHATM3UPOBATh (PU3UYECKUE MPOIECCHI U SBICHUS, UCTIONB3YS (PU3UUECKHE 3aKOHBI M TIPUHIIUIIBL:
3aKOH BceMHpHOTO TsaroTeHus, |, Il u |1l 3akonsl HproToHA, 3aK0H cOXpaHEHUS MEXaHHYECKOW SHEepruw,
3aKOH COXPaHEHHUs HMITYJIbCa, MPUHIUI CYMEPIIO3UINH CHJI, TPUHIIUIT PaBHONPABUS WHEPIUATBHBIX
CUCTEM OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0O TEOPHUIO CTPOCHHUsS BEIIECTBA, ra30BbI€ 3aKOHBI, CBA3b
CpeIHell KUHETUYECKOM SHEPTruu TEIMIOBOIO JABHKEHUSI MOJIEKYJ ¢ aOCOIIOTHOW TeMIepaTypoil, epBbIil
3aKOH TePMOJUHAMUKH, 3aKOH COXPaHEHUsI DIIEKTPHUUECKOro 3apsa, 3akoH KynoHa, mpu 3ToM pa3nuyarhb
CJIOBECHYIO (hOPMYIIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHME U YCJIOBHS (TpaHUIlbI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHITUIBI JICHCTBUS MAIIWH, MPUOOPOB M TEXHHUYECKHX YCTPOWCTB;
pa3nuyaTh yCIOBHS MX O€30MAaCHOTO MCIOIh30BaHUS B MIOBCETHEBHOM KU3HU;

BBITIOJTHATh  DKCIIEPUMEHTHI TI0  HCCIICIOBAaHUIO (U3HYECKUX SBJICHUH W  TIPOIECCOB C
WCIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHHUU, MPU ATOM (OPMyIHpOBaTh MpodiieMy/3agady u
THUTIOTE3y y4eOHOTO SKCMEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYy/1I0BaHUSI, TPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOBL;

OCYIIECTBJISTh TPSIMbIE UM KOCBEHHBIE W3MEPEHHsS (PU3NYECKUX BEJIMYWH, MPU ITOM BBIOMpATH
ONTUMAJTBHBIA CIMOCOO W3MEPEHHUS U HCIONB30BaTh HW3BECTHHIE METOABl OIICHKH IOTPElTHOCTeH
U3MEPECHU;

UCCIIEIOBaTh 3aBUCHMOCTH MEXAY (PHU3NYECKUMH BETUYMHAMH C HCIIOJIb30BAHUEM TMPSIMBIX
W3MEPEHUH, TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTATHI OJIYYCHHOW 3aBUCUMOCTH
(u3MUECKUX BEIWYUH B BHJIe TaOIUI] ¥ TpaHKOB, EIaTh BEIBOJIBI 110 Pe3yIbTaTaM HUCCIICIOBAHMS;

coOmro1aTh MpaBWiia OE30MaCHOTO TPyJa MPH TPOBEICHUHM HCCIECIOBAHUM B paMKax Y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-UCCIEOBATEILCKOM ¥  MPOCKTHOW JAESITETbHOCTH C  HCIOJIh30BAHHEM
WM3MEPHUTEIIBHBIX YCTPOUCTB M JIAOOPATOPHOTO 00OPYI0BAHHS;
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pemaTh pacuy€THbIE 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOH MOJIENbI0, HCIONB3Ys (U3NYEeCKHe
3aKOHBI U MPUHIUIBI, HA OCHOBE aHajlM3a YCJIOBUA 3aJaud BBIOMPATh (U3UUYECKYIO MOJEIb, BBIICNATH
¢usnyeckre BEIUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE Ui €€ peleHHs], TPOBOIUTh PacyEThl U OLIEHUBATDH
PEAIbHOCTH MOJTYYEHHOT'O 3HAYEHUS (PU3NYECKON BETUUHHBI;

pelmars KayeCTBEHHbIE 3a/Jayd: BBICTpauBaThb JIOTUYECKHM HEIPOTUBOPEUMBYIO  LIEMIOUYKY
paccyXIeHUii ¢ OIOpOoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

WCIOJIB30BATh NMPU PEIICHUH Y4eOHBIX 3a7ad COBPEMEHHBIC MH(GOPMAIMOHHBIE TEXHOJOTUU IS
MONCKA, CTPYKTYPUPOBAHMS, HMHTEPHpPETAllMd U IMPEACTaBICHUS Y4eOHOW U HAYYHO-TIOMYJISIPHOU
uHpOpMAlUY, TOJYYCHHOW M3 pPAa3JIMYHBIX MCTOYHHMKOB, KPUTHUYECKH aHAIU3UPOBATH IOIYYaEMYIO
nHpopMaIuo;

MPUBOANUTH MPHUMEPHI BKJIA/Ja POCCHUICKUX U 3apyOeKHBIX yUEHBIX-(PH3HKOB B PAa3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJBb30BATh TEOPETHUECKUE 3HAHUS IO (PU3MKe B TOBCEAHEBHOW KHM3HM sl OOECredeHUs
0€30MacHOCTH MpH OOpalieHud ¢ NpubdopaMHd M TEXHUYECKUMHU YCTPOWCTBAMH, HJSi COXpPaHEHUs
3JI0POBbSI U COOJIIOJICHUS. HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpeie;

paboTaTh B TPYIIIE C BBHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, IUIAHUPOBATh PAOOTy TPYIIIIHL,
palOHAaIbHO PacCHpPEeaTh 00S3aHHOCTH U IUIAHUPOBAThH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX,
a/IeKBaTHO OIICHUBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K koHiy o0yuenus B 11 kJiacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOUIUXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MPUMEpPAX POJIb U MECTO (HU3MKUA B (POPMHUPOBAHUHM COBPEMEHHOW HAyYHOMH
KapTUHBl MHpA, B PA3BUTUU COBPEMEHHOH TEXHUKH M TEXHOJOTUH, B MPAKTUYECKOU EATEIBHOCTH
JO/ICH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MHPA;

YUUTHIBATh TPAHULIBI PUMEHEHUS H3YyYEHHBIX (PU3NYECKUX MOJENCH: TOUCUHBIH AIEKTPUUECKUIN
3apsij, Jy4 CBETa, TOUEYHBbIH MCTOYHUK CBETA, sIEPHAsl MOJENb aToMa, HYKJIOHHAas MOJIENb aTOMHOTO
sipa MpH perieHny GU3NUECKUX 3a1ad;

pacrio3HaBaTh (pu3WUecKkue sBJICHUS (TIpPOLleCCh]) W OOBSACHATH WX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA M KBAHTOBOW (U3MKU: DIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAas WHIYKIIMS,
JEICTBME MarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsl, SJIEKTPOMarHWTHBIE
KojeOaHuss W BOJHBIL, NPSIMOJIMHEMHOE pAclpOCTpaHEHHE CBETa, OTpPaXXCHHE, MPEIOMIICHHE,
uHTephepeHys, Tupakius U MOJIpU3alMs CBeTa, AUCIEPCUs CBETa, (POTOAIEKTPUUECKHHA FPPeKT
(botorpdexrt), cBeToBOE naBlIeHWE, BO3HUKHOBEHHME JIMHEMYAaTOTO CIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAsl paIMOAKTUBHOCTb;

ONMCHIBATH W3YYEHHbIE CBOICTBa BemlecTBa (DJIEKTPUYECKHE, MAarHUTHbIE, ONTHYECKUE,
JIEKTPUUECKYIO TPOBOIUMOCTD PA3IMUHBIX CPeJl) U AJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI), HCIIONIb3Ys
(bu3nyecKre BEJIMYUHBL: JIEKTPUUYECKHM 3apsj, CHIa TOKa, JIEKTPUUECKOE HANPSKEHHE, JIEKTPHUIECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYILAs CUila, paboTa TOKA, MHAYKIUS MarHUTHOTO
noJis, cuiia Amrnepa, cuiia JlopeHua, MHIYKTUBHOCTb KaTYILKH, SHEPTHUS 3JEKTPUUYECKOr0 M MarHUTHOTO
MoJIel, Mepuoa M 4YacToTa KojieOaHUil B KojeOaTeNbHOM KOHTYpE, 3aps] M cuja TOKa B Ipoliecce
FapMOHHYECKUX 3JIEKTPOMarHUTHBIX KoyieOaHMH, (OKYyCHOE pacCTOSIHUE M ONTUYECKask CUJIa JIMH3bI, IPU
ONMCAaHUM MPABUJIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIb3YEMBIX BEIMYMH, WX 00O03HAUEHUS U
€IMHULIBI, YyKa3blBaTb (OPMYyJbl, CBS3bIBAIOIIME JAHHYIO (U3WYECKYI0O BEJIUYMHY C JPYTUMHU
BEJIMYUHAMHU;

ONMCHIBATh W3YYCHHbIE KBAHTOBBIE SIBJIIEHUS M IPOLECCHI, HCIOJB3Ys (U3NYECKUE BEITUUYHMHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M YaCTOTA CBETA, YHEPTUS U UMITYNbC (POTOHA, TEPUOJ]
MOJIypacnaja, SHepPrus CBSI3U aTOMHBIX sJep, IPU ONMKMCAHUU NMPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICIT
UCMOJIb3yEeMbIX BEIMYMH, UX 0003HAUEHHs] U €AMHHUIII, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIISATH 3HaYCHHE (PU3NUECKON BEITMUNHBI,

aHAJM3UPOBATh (PU3MUECKUE MPOLECCHl U SBICHUS, UCHOIb3Yys (PU3NYECKHE 3aKOHBI U MPUHIIHIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATENBHOIO U MapauIeTbHOTO COSAMHEHUS MPOBOJHUKOB, 3aKOH JIXKOYiIs—
Jlenua, 3aKOH AJIEKTPOMArHUTHOW MHAYKIMH, 3aKOH IPSIMOJIMHEMHOIO PaclpOCTPaHEHUs CBETA, 3aKOHBI
OTpa)XEHHUs CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, ypaBHeHHEe OWHITeHHa Mg (ororddexra, 3akoH
COXPAHEHHUs SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOrO 3apsiia, 3aKOH
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COXPaHEHUS MACCOBOTO YHCIIa, MOCTYNAThl bopa, 3aK0H paO0aKTUBHOTO pachajia, Ipu dTOM Pa3inyaTh
CJIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKCHHE U YCJIOBHs (TPAHHIIBI, 00JIACTH)
NMPUMCHUMOCTH,

OTIpEe/ICIIATh HAIpaBJICHUE BEKTOpa HMHIYKIMM MArHUTHOTO IOJISI IMPOBOJHUKA C TOKOM, CHIIBI
Amniepa u cuisl JIopenua;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30M;

BBIIOJHATL  OKCIICPUMCHTBI IO  HUCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBICHUH H© nponeccoB €
UCIOJIb30BAHHUEM MPSAMBIX M KOCBEHHBIX HM3MEpPEHUi: mpu 3ToM (HopMynupoBaTh MpobieMy/3afgady u
THIIOTE3Yy Y4€OHOTO HKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000pyI0BaHHUs, TPOBOIUTH
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYHICCTBIIATL MNPAMBIC W KOCBCHHLIC H3MCPCHUSA (1)I/I3I/I‘ICCKI/IX BCJIIMYHMH, IIPpU 3TOM BBI6I/IpaTL
ONTHUMAJIBHBIA CIMOCOO H3MEPEHHUS U HCIOJIb30BaTh HW3BECTHBIE METOAbl OICHKH IOrpelrHocTen
HU3MEPECHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3UYECKHX BEJIUYUH C HMCMOJIb30BAHHEM IMPSIMBIX HU3MEpPEHUMl: Npu
3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PHKCHPOBATH PE3YyIbTATHI MOJYYCHHON 3aBUCHUMOCTH (PU3NICCKHX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM HCCIIEOBAHMUS;

coOmoaaTh mpaBuia 0e30MacHOr0 TpyJda MPH MPOBEICHUM HCCIEIOBAHMNA B paMKax ydeOHOTO
OKCIIEPUMEHTa, y4eOHO-UCCIIEOBATEICKOM M  MPOEKTHOW ACSITENbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 00OPYIOBaHUS;

pemars pacy€THbIE 3aJaddl C SBHO 3aJaHHOM (PU3UYECKOW MOJENbl0, UCHOJb3ys (U3NUecKue
3aKOHBI U NPUHOUIIBI, HA OCHOBC aHa/JIM3a YCJIOBHUA 3aJa4n BI)I6I/IpaTI> (1)I/IBI/II-IGCKYIO MOACIb, BbIACIATH
¢busnueckre BeMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pelleHus, MPOBOIUTH PACYETHI U OLIEHUBATh
PEATBHOCTH MOTYICHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI;

pelmars KayecTBEHHbIE 33/1ayd: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO  IEMOYKY
paccyXJIeHU ¢ ONOPOM Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SIBIICHUS,

WCIIOJIb30BaTh MPH PEUICHUH Y4YeOHBIX 3a/lad COBpEeMEHHbIE MH()OPMALMOHHBIC TEXHOJOTHH IS
MIOMCKA, CTPYKTYpPUpPOBAHMS, HHTEPHpPETAM M TMPEACTaBICHUS Y4eOHONM M Hay4HO-TIOMYJISIPHOU
uH(OpMaILIUY, TONYYEHHON W3 pPAa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH IMOTYYaeMYIO
nH(pOpMalLnIO;

OOBSICHATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHUS
nx 0e301acHOro MCIOb30BaHuUs B TOBCEIHEBHOM KU3HU;

MIPUBOJIUTH MIPUMEPHI BKIIAZa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, B
00BSACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIOJb30BAaTh TEOPETHUECKUE 3HAaHUS 1O (U3MKe B TOBCEAHEBHOM KM3HM A OoOecredeHus
0€30MacHOCTH MpH O0OpalleHud ¢ NpudopaMud M TEXHMYECKHMHU YCTPOWCTBAMH, HJSi COXpPaHEHUs
3JI0pOBbsI U COOJIIOJICHUS. HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IPYIMIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATh padbOTy IPYIIIBL,
paIMoOHAaTIBbHO PaCHpPENeNaTh 00S3aHHOCTH M TUIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYaIlUsX,
a/IeKBaTHO OIIEHUBATh BKJIAJl KaXXJ0T'0 U3 YUaCTHUKOB TPYIIIbI B pEIIEHUE pacCMAaTPUBAEMON MTPOOIEMBI.
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4. IloypouyHoe niianHnpoBanue

10 ki1ace
Ne Konunuyects
Tema ypoka
ypoka 0 4acoB
BBenenne. ®u3nka v eCTeCTBEHHO-HAYYHbII MeTO/ MO3HAHUs npupoabi(1 yac)
1 | dusuka u nosnanue mupa. PU3MUECKUE SBICHNS, HAOMIOICHUS H OIIBIThI 1
Mexanuka (27 4yacoB)

2 MexaHN4ecKoe JIBMKEHUE, €r0 BUJIbI M XapaKTEPUCTUKU 1
3 PaBHOMepHOE BHkeHue Ten. ['paduku paBHOMEPHOTO NPSIMOIMHEHHOIO 1

JIBYDKEHUS
4 MrHoBeHHas cKOpocTh. CI10)KEHUE CKOPOCTEH 1
5 AHAIMTHYECKOE ONHMCAHNE PABHOYCKOPEHHOTO MPSMOJIUHEHHOTO TBI>KEHUS 1
6 Pemenue 3a1a4 Ha paBHOYCKOPEHHOE JABUKECHUE 1
7 CB0OOIHOE ITaZIEHUE TET 1
8 PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTH 1
9 JlabopaTopHas padora Ne 1 «M3yyeHne IBHKEHHS TeJIa 110 OKPYKHOCTH 1
10 | KontpoabHas pa6ora Ne 1 «KunemaTukay 1
11 OCHOBHBIE YTBEPKIACHUS MEXaHUKU 1
12 | 3akonsl HproToHA 1
13 | Pemenue 3ama4 Ha 3ak0oHBI HproTOHA 1
14 | 3axon BcemupHoro Tsarotenus. Cuia TspKecTH U Bec Tesia. HeBecoMoCTb. 1
15 | Pemenue 3a1a4 Ha 3akoH BeceMupHoOro taroreHus 1
16 | Cuna ynpyroctu 1
17 | JlaGopaTopuas padora Ne2 «3yueHnue IBUKeHHS TeJIa O OKPYKHOCTH IO/ 1

AeilicTBHEM CHJI TS2KeCTH M YIIPYTOCTH.
18 | Cuibl TpeHUs U CONPOTUBIICHUS 1
19 | Pemenue 3a1a4 Ha ABMKEHHE Tell, IO/ JCHCTBUEM HECKOJIBKHX CHIIL. 1
20 | mmynbc. 3aKOH COXpaHEHMs UMITYJIbCA. 1
21 | PeakTuBHOE nBMKeHUE. PeneHune 3a1a4 Ha 3aKOH COXPaHEHHsI UMITYJIbCA. 1
22 | MexaHnyeckas paboTa 1 MOIHOCTb CHJIBL. 1
23 | Kunernueckas saeprus. [loTeHnmanpHas SHEprusl. 1
24 | PaGoTa cuJIbl TSDKECTH U YIPYTOCTH. 3aKOH COXPAHEHUS SHEPIHH B MEXaHUKeE. 1
25 | JlabopaTtopHasi pa6ora Ne3 «M3yueHue 3aKOHA COXPaHeHHS] MeXaHHMYeCKOii 1

IHEPrUM».
26 | Pemenue 3a7ay Ha 3aKOH COXPAHEHUS SHEPTHH. 1
27 | PaBHOBecue Tel. YCIIOBHS paBHOBECUS Tell. 1
28 | KourpoabHas padora Ne2. «/IlunaMuka. 3aKoHbI COXpaHeHHUsI B MEXaAHUKE» 1

Mouiekyasipuas pusuka. TenioBsbl siBjieHus (17 yacon)

29 | Ocuosuble nosoxxkeHust MKT. BpoyHoBckoe IBUXKEHHE. 1
30 | Monekynbl. CTpoeHHe BEIIeCTBa. 1
31 | Upeansnsriii ra3. OcHoBHOe ypaBHeHne MKT naeansHOrO rasa. 1
32 | Temnepatypa. TermmoBoe paBHOBecHe. AOCONIOTHAS TeMIIEpaTypa. 1
33 YpaBHEHHE COCTOSHUS UACATHLHOTO rasa. 1
34 | 'a30BBIC 3aKOHBI 1
35 | Jlaboparopuas padora Ne4 «OnbiTHasi npoBepka 3akona [eii-JIioccakay. 1
36 | Pemenue 3aau Ha ra3oBble 3aKOHBI. 1
37 Hacpimennsii nap. Kunenne. BiiaxxHocTs Bo3ayxa. 1
38 | CtpoeHne 1 CBOICTBA KPUCTAUTMIECKUX U aMOP(HBIX Tel 1
39 | KonurpoabHasi pagora Ne3 «MouiekyasipHasi Gpu3nkay. 1
40 | BHyTpeHHss sHeprusi, paboTa, KOJUYECTBO TEIUIOTHI B TEPMOJAMHAMUKE 1
41 | IlepBblii 3aKOH TEPMOJUHAMMKHI 1
42 | HeobpaTuMoCTh TIPOIIECCOB B Mpupoie. BTopoii 3akoH TepMOIUHAMHUKN 1
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43 KIII TermoBbIX ABUTATENCH 1

44 Pemrenue 3a1ay Ha TeMy «3aKOHBI TEPMOJAMHAMUKH 1

45 | KonrpoabHas padora Ne 4 «3aKoHBI TEPMOTHHAMHKI 1

DjekTpoanHamMuka (21 yac)

46 | BBemeHue B 2JIGKTPOCTATUKY. DJIEKTPOAMHAMHUKA KaK (pyHIaMeHTaIbHas 1
¢dusnyeckas Hayka

47 | 3axon Kynona. Pemenue 3anay Ha 3akoH Kysnona. 1

48 | Dnekrpudeckoe none. HanpsikeHHOCTh. CHUIIOBBIC TUHUH 3JICKTPHYECKOTO TOJIS. 1

49 | Pemenue 3aqa4d Ha pacyeT HAIPSHKEHHOCTH AJIEKTPUYECKOTO TIOJS ¥ IPUHITHIT 1
CYIIePIO3HUITIH

50 | DHepreTHyeckre XapaKTEPUCTUKU AIIEKTPOCTATUIECKOTO MOJIs 1

51 | Kongencaropsl. DHeprus 3aps>KeHHOT0 KOHJIEHCATOPA. 1

52 | KonTtponbHas paboTa 1o teme «QIEeKTPOCTATUKAY. 1

53 DNEeKTPUUYECKUHA TOK. Y CJIOBUS, HEOOXOIUMBIC JJISI CYIIIECTBOBAHUS 1
AJIEKTPUUECKOTO TOKA.

54 3akoH Oma miig yuyactka nenu. ConpoTHUBIICHHE. 1

55 | JlabopaTopHasi padota Ne5 «3yueHne napajjie IbHOTO H 1
N0CJ1e/I0BATEJIHLHOI0 COeIMHEHNsI MPOBOIHNUKOBY.

56 PaboTa 1 MOILIHOCTH IIOCTOSIHHOT'O TOKA. 1

57 DNeKTpoABMKYIas cuia. 3akoH Oma JiJ1sl TOJIHOM TEeTH. 1

58 | JladopaTopHas padora Ne6«M3mepenue I/1C u BHYTPEeHHEro CONPOTHBIEHUS 1
MPOBOTHUKAY.

59 Pemenue 3amau Ha 3akoHBI OMa. 1

60 | KonrpoabHasi padora Ne5 «DJieKTpOIHHAMHKAY. 1

61 | DnexTpuyeckasi MPOBOJUMOCTh METAIJIOB. 3aBUCUMOCTb COTPOTUBIICHUS OT 1
TEMITEPATYPHI.

62 | DnexTpuyecKkuii TOK B TOTYMpoBOAHUKAX. [101ynmpoBOAHUKOBBIE TPUOOPHI. 1

63 | DnekTpuuecKuil TOK B BaKyyMe. 1

64 DNEeKTPUUYECKUM TOK B JKUJKOCTSX. 1

65 | Dnektpuueckuil Tok B razax. Ilnazma. 1

66 0Ob06wenue u noemopeHue memol « JNeKMPOOUHAMUKA» 1

IloBTOpenue (2 yaca)
67 IToBTOopenue no teme «MexaHuKa» 1
68 | [loBTopenue mo teme «TepmMomuHAMUKA» 1
11 kaacc
Ne Koanuectn
Tema ypoka
ypoKa 0 4acoB
OCHOBBI YJIEKTPOAUHAMMKH (TIpoaoKeHne) (9 yacoB)

1 MaruauTHOoe nosie. UHAYKIMsSI MAarHUTHOTO MOJIA. 1

2 JlaGopaTopuas padora Ne 1 «HaOmroieHue nqeiicTBUsS MarHUTHOTO 1OJIS HA TOKY. 1

3 Cuita Amriepa. 1

4 Jle#icTBHE MarHUTHOTO TIOJIS Ha JIBIKYIIYFOCS 3apsDKeHHYIO yacTuiy. Cria 1
Jlopenna.

5 MarauTHEIE CBOVICTBA BEIISCTBA. 1

6 DnekTpoMarHuTHast UHAYKIUsA. MarautHsiid notok. [Ipasumno Jlenua. 3akon 1
AIEKTPOMArHUTHOW WHTYKITHH.

7 JlabopaTopnasi padora Ne 2 «3yueHue sIBJIE€HUS AIEKTPOMarHuTHOM 1
WHIYKIH.

8 SBnenne camonHyKIMU. HIYKTUBHOCTh. DHEPIHsi MATHUTHOTO TIOJISL TOKA. 1

9 KonTpoabHas padora Nel o teme «MarHuTHOE MoJie. DIEKTPOMarHuTHas 1

WHIYKIUS.
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Kosiebanus n BosiHbI (17 yacoB)

10 CBobosHbIe KosebaHus. [ apMoHHYecKre KoueOaHusl. 1
11 JlabopaTopHas padora Ne 3 «OnpeneneHne yCKOPEHUs CBOOOTHOTO MaICHUS 1
P IOMOIIIM MAsITHUKA.
12 3aTyxaromue U BeIHY)KJICHHBIC KoJieOanus. Pe3oHanc. 1
13 | CBobGoanble 31€KTpOMarHuTHBIE Kosiebanus. ['apmonndeckue 1
AJIEKTPOMarHuTHBIE KojieOaHus B KosnebaTenbHOM KoHTYype. Popmyna Tomcona.
14 IlepeMeHHBIN IEKTPUYECKUI TOK. Pe3ucTOp B 1Ienu NEPEMEHHOr0 TOKa. 1
15 | KonjeHcarop u KaTynika MHAYKTUBHOCTH B IIENH MIEPEMEHHOT0 TOKa. 1
16 Pe3oHaHC B 2JIEKTPUYECKON TETH. 1
17 I'enepaTop nepemenHoro Toka. Tpancdopmarop. 1
18 | IlpousBoacTBO, epeaada u MOTpeOICHUE MICKTPHICCKOM SHEPTHH. 1
19 BonHoBBI€ siBieHUSA. XapaKTEPUCTUKH BOJIHBI. 1
20 3BYKOBBIE BOJIHBI. 1
21 WuTepdepennms, mudpakius 1 MoJsipu3anys MEXaHUIeCKUX BOJIH. 1
22 DNeKTPOMArHUTHOE MoJjie. DIEKTPOMarHUTHAsI BOJIHA. 1
23 N3o6perenue pagno A. C. IlonoBeiM. [Tpunnumne! paguocBssu. Moaynsuus u 1
JETEKTUPOBAHHE.
24 CBoiicTBa 31IEeKTPOMAarHUTHBIX BOJH. PacnipocTpanenue paanoBOIIH. 1
Pannonokanusi.
25 [TonsTue o TeneBuaeHNN. Pa3BuTHe CpeCTB CBS3U. 1
26 | KonTpoJabHas padora no teme Ne2 «KoxeOaHWs ¥ BOIHBDY. 1
Onrtuka (18 yacoB)
27 Cxopocts cBeta. [Ipunnun ['tolirenca. 3akoH OTpa)keHUsI CBETA. 1
28 3akoHbI IperoMIieHus cBeTa. [1oJIHOe OTpakeHue CBeTa. 1
29 | JlaGopatopHas padora Ne 4 «/3mepeHue nokazaTesisi IPEJOMIICHHS CTEKIA. 1
30 | JIunzsl [ocTpoenne n3obpaxennii B tuH3e. DopMysia TOHKON JIMH3EI. 1
YBe/ln4yeHue JIMH3bI.
31 JlabGopaTopuas padora Ne S «OnpezesieHre ONTUYECKON CUITbI U (POKYCHOTO 1
paccTOsIHUS COOMPAIONIEH JIMH3bI
32 Jucniepcus cera. UHTEpdepeHnus ceera. 1
33 Judpaxius csera. udpakinonsas pemérka. 1
34 | JlabopaTopnasi pa6oTa Ne 6 «/3mMepeHue IITUHBI CBETOBOW BOJHBD. 1
35 JlabopaTopnas padora Ne 7«Ouenka nHOOPMAITMOHHOM EMKOCTH KOMIAKT- 1
aucka (CD)y.
36 Pemenue 3amau o Teme «aTepdepeHims u mudpaxius CBETay. 1
37 ITonepeyHocTh cBeTOBBIX BOJIH. [lonspu3anus cBeTa. 1
38 Bunp! nznydennii. Microunukn cBeta. CEKTpbl M CIEKTPAJIBHBIA aHAIN3. 1
39 | JlabopaTtopHas padota Ne 8 «HabmtoeHne CIIonIHOro ¥ JIMHEHYaToro 1
CTIEKTPOBY.
40 [IIxaJia 3JIEKTPOMAarHUTHBIX BOJIH. 1
41 3aKOHBI AJIEKTPOAMHAMUKYI M IPUHLUI OTHOCUTEIBHOCTH. [locTynarel Teopuu 1
OTHOCHTEIIHOCTH.
42 OCHOBHBIE CIIEICTBUS U3 TIOCTYJIATOB TEOPUU OTHOCUTEIHHOCTH. 1
43 DJIEMEHTHI PEIIITUBUCTCKOW TMHAMUKH. 1
44 KonTtpouabsnas padora Ne3 o reme «Ontukay. 1
KBanToBas ¢puszuka (17 yacos)
45 | CetoBble KBaHTHL. POTOIDDEKT. 1
46 | [lpumenenue horodddekra. Dotorsl. KopnycKynaspHO-BOIHOBON Ayaan3M. 1
47 JlaBrienne cBeta. XMMHUYECKOE JICHCTBHE CBETA. 1
48 | Pemenue 3agau o TeMe «CBeToBble KBaHTHL. DOTOAIPEKTY. 1
49 Crpoenue atoma. OnbIThl Pezepdopaa. 1
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50 KBanTtoBble noctynarsl bopa. Monens aroma Bogopoaa o bopy. 1
o1 Jlazepsl. 1
52 CtpoeHue aTOMHOTO sijipa. SepHbIe CUITbl. DHEPTHUS CBSI3M aTOMHBIX sJIEp. 1
53 PannoakTuBHOCTH. BUbl paiOaKTUBHOIO U3JIY4ECHMUS. 1
54 3aKoH paJnoakTUBHOTO pacnaza. [lepuosn nonypacnana. 1
55 MeTo/161 HaOJIIOICHUS U PETHUCTPAIIUH DJIEMEHTAPHBIX YaCTHII. 1
56 VckyccTBeHHast paiiOaKTUBHOCTG. SIiepHbIe peaKkIuu. 1
57 Henenue sinep ypana. llennas peakuust neynenusi. SnepHblid peakTop. 1
58 Tepmosiepuble peakiuu. [IpumeneHue SaepHON YHEPTUH. 1
59 buonornueckoe neicTBUE pagrOaKTUBHBIX H3TyYEHUN. 1
60 Tpu sTana B pa3BuUTHH (QU3NKU IIEMEHTAPHBIX YacTHIl. OTKPHITHE IO3UTPOHA. 1
AHTHYACTULIBI.
61 Kontpoabnas padora Ne 4 o reme «KBanroBast pusnxay. 1
Crtpoenue Bcesennoii ( 6 yacoB)
62 | Bunumeie nemxenus HeOecHBIX Tell. 3akoHbl Kemiepa. Cucrema 3emis-JIyna. 1
63 | ®usnyeckas npupoja miIaHeT ¥ Maibix Tes COTHEYHOM CUCTEMBI 1
64 Connue. 1
65 OCHOBHBIE XapaKTEPUCTUKH 3BE3]]. DBOIIOLUA 3BE3]I: POXKIICHUE, KU3HD U 1
CMEPTH 3BE3I.
66 Muneunslii [lyts [ Hama [Nanaktuka. ['anakTuku. 1
67 Ctpoenue u 3BoIoNMS BeeneHHoi. 1
IloBTOpenue (3 yaca)
68 | [losmopenue. EOunas ¢husuueckas kapmuna mupa. 1
69 [TosTopenue .IToaroroska k EI'D 1
70 | IToBTopenwue . [TonroroBka k EI'D 1
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Kpurepun ouneHuBaHust
Kputepun onieHuBaHHus YCTHBIX U MHCbMEHHBIX PadoT mo pusuke

OneHKa MMCbMEHHBIX CAMOCTOSAITEIbHBIX H KOHTPOJIbHBIX PadoT

Ounenka «5» craButcs 3a pabOTy, BBHIIOJHEHHYIO 0€3 OmHMOOK M HEIOYETOB WJIM MMEIOLIYI0 He
OoJiee OJJHOTO HEJI0UEeTA.

Ouenka «4» ctaBUTCS 3a padOTy, BBIIOJHEHHYIO TIOJTHOCTBIO, HO IPU HAJIMYUU B HEW:

a) He OoJsiee oHOM HerpyOOH OMMOKKM U OJHOTO HEeI0YETa,

0) wim He OoJiee IBYX HETO0YETOB.

Omnenka «3» CTaBUTCA B TOM CiIydae, €CJIM YYCHHK MPABUJIBHO BBITIOJHHI HE MEHEE IOJIOBHHBI
pabOThI UITH TOTTYCTHII:

a) He OoJsiee IBYX rpyObIX OIIHOOK,

0) mu He Oosee oqHOU TPYOOH OIIMOKY M OTHOTO HEAO0YEeTa,

B) WM He OoJjiee NBYX-TPEX HErpyObIX OIMIHUOOK,

T') WIN OJHON HEerpyOoii OIMOKH U TPeX HEJT0YETOB,

) WIXA TIPU OTCYTCTBHH OIIUOOK, HO IMPU HAJTHYUH 4-5 HE0YETOB.

OuneHka «2» CTaBUTCS, KOT/Ia YHCIO OMHMOOK M HEJOYETOB MPEBOCXOIUT HOPMY, IIPU KOTOPOH
MOJKET OBITh BBICTABIICHA OIICHKA «3», WM €CITU MPABUIILHO BBITIOJIHEHO MEHEE MOJIOBUHBI Pa0OTHI.

Ounenka «1» CTaBUTCA B TOM CiIydae, €CIM yYCHHK HE MPHUCTYNal K BBIMOJIHEHUIO pabOTHI HMIIH
NpaBUIbHO BbIMOMHWI He Oosee 10 % Bcex 3amaHuii, T.e. 3amucall YCIIOBHE OJIHOW 3ajayd B
OOIICTTPUHATHIX CHUMBOJIMYECKAX 0003HAYCHUSX.

Onenka J1a00paTOPHBIX U MPAKTHYECKHUX padoT

Ouenka «5» CTaBUTCA B TOM ClIydae, €CIIM yJaluncs:

a) BBIIOJIHUI PAaOOTy B IMOJHOM OOBeMe C COOJIOJeHHEeM HEOOXOAMMOHN MOCIeA0BaTEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

0) camMOCTOSTENbHO M pallOHaJIbHO BHIOpaJl W TOATOTOBWI MJis OMbITA BCE HEOOXOAUMOE
000opyI0BaHKE, BCE OMBITHI ITPOBEII B YCIOBUSIX M PEKUMAX, 00ECIIEUMBAIOIINX MTOJIYYCHUE PE3yIbTaTOB U
BBIBOJIOB C HAUOOIBIIEH TOYHOCTHIO;

B) B MPEJCTABICHHOM OTYETE MPABWIBHO M aKKYPaTHO BBITIOIHUI BCE 3alMCH, TaOIUIIbI, PUCYHKH,
4epTexH, TpadUKu, BHIYUCICHUS U CIIENal BBIBOIBL;

I') IPaBWJIbHO BBITTOJIHUII AHAJIU3 MOTPEIIHOCTEN;

1) cobutro1an TpeboBaHUs 0€30MaCHOCTH Tpy/a.

Ouenka «4» CTaBUTCS B TOM CIIy4ae, €CIIM BBITIOJIHEHBI TPEOOBaHUSI K OLICHKE 5, HO:

a) OTBIT IPOBOIMIICS B YCTIOBHSIX, HE 00ECTIEUNBAIOIIUX JOCTATOUHON TOYHOCTH U3MEPEHUH;

0) wiu ObUIO JOMYIICHO JBAa-TPU HEJoueTa, WM He Oojee OJHON HEerpyOoil OIIMOKHW W OJHOTO
HEJI0YeTA.

Ouenka «3» CTaBUTCSA, €ClM pabOTa BHITIOJIHEHA HE MOJTHOCTHIO, HO 00bEM BBHITIOJIHEHHOW YacTh
TaKOB, YTO MOYKHO CJIEJIaTh BBIBOJIBI, MJIM €CIIU B XOJI€ TIPOBEACHHUSI OMBITA U U3MEPEHHUH ObLITN JOMYIIIEHBI
CJIETYIOINE OIIMOKH:

a) OMBIT TMPOBOJMIICS B HEPALMOHAIBHBIX YCIOBUSIX, YTO MPUBEIO K MOITYYCHHIO PE3YJIHTATOB C
00JIbI1IEN TOTPEIIHOCTHIO,

0) win B oTueTe OBUIM AOMYIIEHHI B OOIIEH CIOKHOCTH He Oojee ABYX OMHOOK (B 3ammcsx
€IMHUI], N3MEPEHUSX, B BBIYUCICHHX, TpaduKax, TabIMIlax, CXxeMax, aHaJu3e MOrPEeIHOCTeN U T.1.), He
MPUHIMITUATBFHOTO JUTSl TAaHHOW paboThl XapakTepa, He MOBIUSBIINX HA Pe3Yy/IbTaT BHITIOTHEHHUS,

B) WJIM HE BBHITIOJTHEH COBCEM HWJIH BBIITOJIHEH HEBEPHO aHAIIN3 TIOTPEITHOCTEH,

r) Wi paboTa BBIMOJIHEHA HE TMOJIHOCTHIO, OJHAKO OOBEM BBIOJHEHHON YacTH TaKOB, 4YTO
MO3BOJISIET TTOJIYYUTh TPABWIBHBIE PE3YyJIbTaThl W BBIBOJBI 110 OCHOBHBIM, NMPUHIUIHAIBHO BaXKHBIM
3aauam paboThl.

OueHka «2» CTaBUTCS B TOM Clly4ae, €Clu:

a) paboTa BBITIOJTHEHA HE MOJTHOCTHIO, U 00BEM BBIMIOJTHEHHON YacTH PabOThl HE TIO3BOJISIET CAENATh
MIpaBWJIbHBIE BHIBODI,

0) WK OIBITHI, U3MEPEHUS, BHIYUCICHUS, HAOTIOACHHMSI POU3BOININCH HEITPABUIIBHO,
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B) WJIM B X0JI¢ pabOTHI U B OTYETE OOHAPYKIIIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYCHHBIC B
TpeOOBAHUAX K OIICHKE «3).

Ounenka «l1» CTaBUTCS B TeX Clydasx, KOTJa y4alllUiics COBCEM HE BBHIMOIHII pabOTy WU HE
coOmro1an TpeGoBaHU O€30MaCHOCTH TPy/a.
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