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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypOBHS Ha YPOBHE CpelHEro oOImero odpa3zoBaHus
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM Tmporpammel, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ yd€rom
denepanbHOi paboyeil mporpaMMbl BOCHHUTAHHUS M KOHLENIUHM IpernofaBaHus y4eOHOTro
npenmera «@u3uka» B 00pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoit  Denepanuu,
pean3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIC IPOrPAMMBL.

Conepxanue mporpaMMbl 1Mo ()M3MKE HampaBiieHO Ha (HOpMUpPOBaHHE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHun ux ¢Gu3nKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3yiapTaraM OOydYeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTH peau3allii MEXIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAyYHbIMU y4eOHBIMU IpeaMeTramMu. B Hell ompepenstorcs
OCHOBHBIC IEJIM M3Y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 00Imero odpa3oBaHus, IIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE, METallpelIMETHbIe, MpeaMeTHbIEe (Ha
0a30BOM ypOBHE).

[IporpamMma no u3uke BKIIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE
peIMETHBIC PEe3yIbTaThI MO ro/IaM O0yUeHUS;

coziep;kaHue yueOHoro npeamera «Ousuka» no rogam o0ydeHus..

Odu3uka Kak Hayka O HauOoiiee OOLIMX 3aKOHAX MPHUPOABI, BBICTyMas B KadecTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbI BKJAJ B CUCTEMY 3HaHUl 00
okpyxatorieM Mupe. LlkonpHBI Kypc (U3HKH — CHUCTEMOOOPA3yIOUIMI sl €CTECTBEHHO-
HAy4YHBIX y4eOHBIX IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBIICHUHN, W3yYyaeMbIX XHMHEW, Ouonorueil, Qusudeckoid reorpadueldi U acCTPOHOMHEH.
Hcnonp30BaHWe W aKTHBHOE MPUMEHEHHME (PU3NYECKUX 3HAHUM OINpenenseT Xapakrep U
pa3sBUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe dHEpreTHKH, TPaHCIOpTa, OCBOCHUS KOCMOCA,
MOJIyYEHUSI HOBBIX MAaTEPUAJIOB C 3a/IaHHBIMUA CBOMCTBaMHU U Apyrux. M3ydenue pusuku BHOCUT
OCHOBHOI BKIIaJ B (pOopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydYaromuxcs, B
dbopMHUpOBaHKE YMEHUI MTPUMEHSATHh HAYYHBIN METO MO3HAHUS TIPH BHITIOJIHEHUHU UMHU YYEOHBIX
UCCIIEI0BAHUMN.

B ocHOBY kypca ¢usuku 115t ypoBHSI CpeTHETO 00IIero 00pa3oBaHUs MOJIOKEH Pl UJIEH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MIPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B coOTBETCTBUHU € HEM KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BCeX pa3feNioB (U3HMKHU, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (uU3MKH OObeIUHEH
BOKpYT (u3nueckux Teopuil. Benymum B kypce siBnsercss (GopMHUpOBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanoaaraeT UCIoJIb30BaHUE TYMaHUTAPHOTO
noTeHuana (U3NIeCKoil HayKu, OCMBICTICHHE CBS3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaouoii nanpasnennocmu. Kypc QU3MKM TpennojiaraeT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTHYECKUX TMPUIIOKEHUM H3YUYEHHBIX TEOpUd U
3aKOHOB.

Hoes sxonocusayuu peanusyercs IMOCPEACTBOM BBEJICHHs JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoljemMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTUEM



TEXHUKHU U TEXHOJIOTHUH, a TaK)Ke 00CYKIeHHs MPoOIeM palliOHAIBLHOTO MPUPOOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep:KHEBBIMU dJIeMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHEro o0iiero oOpa3zoBaHUs
SBISAIOTCS (uU3NUecKkue Teopuu ((POopMHpPOBAHWE NPEACTABICHUNH O CTPYKType HOCTPOCHHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0/T B Kypce (GU3UKU pealn3yeTcs MPekKae BCEro 3a CUéT
OpraHHu3aIy YKCIEPUMEHTATBHON JeATENbHOCTH oOyuaromuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOpPhIE B mMporpamMme mo (u3uke oOBEAMHEHBI B OOIIMI CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrigeneHue B ykazaHHOM IepeyHe J1adopaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJST U OLEHKU, OCYIIECTBIAETCS YYacTHUKaMH 0O0pa30oBaTeIbHOTO
npoliecca UCXOAs U3 0COOEHHOCTEH TIAHUPOBAHUS M OCHAIIeHUs kabuHera ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJaJeHHE OOYYaIOIUMUCS YMEHHSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKUX BEIUYMH W TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosbioe BHUMaHue yAENSeTCs PEIICHUI0 PAacUETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBISIOTCS 33/1a4H C SIBHO 33JaHHON (PU3MUECKON MOJEINbIO,
MO3BOJISIONINE NPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE MPOTEKaHWs (U3NYECKUX SBICHHA M MPOIECCOB B
OKpYXaromie >Xu3Hu, TpeOyromue BbIOOpa (PHU3UUECKOW MOJENU A CUTyallMd HPAaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO K MaTepuanbHO-TEXHUUYECKOMY
obecrieyeHno y4eOHOro mporecca 0a30BBIH YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4yaThCs B YCJOBHSIX MpeIMETHOro kabuHera (U3UKU WU B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B xabunere
bu3uk  JOMKHO OBITh HeoOXoaumoe mnaboparopHoe 000pyJOBaHHME Il BBIOJHEHUS
yKa3aHHBIX B IpOTpaMMe 10 (U3NKE YICHHYECKHX MPAKTHYECKUX PaboT M JIEMOHCTPAIIHOHHOE
o0opyaoBaHue.

JleMoHCTpaniMOHHOE 000py/I0oBaHHE (POPMUPYETCS B COOTBETCTBUM C TPHUHIIUIIOM
MUHUMAJIBHON TOCTaTOUYHOCTH M 00ECHeYHMBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
¢u3MKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIEIOBAaHUS HM3Y4YaeMbIX SIBJICHHH M IPOIECCOB,
SMIOUPUYECKUX U (HYHAAMEHTANIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.

JIaGoparopHoe 000pyZOBaHME AJIsl YUYEHHUUECKHUX MpaKTUYeCKuX padoT dopmupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M OOecledrBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOPHOrO OOOpPYJIOBaHMS JOJKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU IIENIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

dbopmMHpoBaHHE WHTEpeca W CTPEMJICHUS OOYYaroIIUXCs K HAyYHOMY H3yUCHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIIEKTYallbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

pa3sBUTHE TPEACTABICHHH O HAYYHOM METOA€ TO3HaHWsA ©  (HOpMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dbopMHpOoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa W3yYeHHUS OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopmupoBaHUEe YMEHUH OOBSCHATH SBJICHUS C UCIIOJb30BaHUEM (PH3MUECKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIbCTB;

dbopmMupoBaHUEe TPENCTABICHUNA O PO (DU3UKH IS Pa3BUTHS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.



JlocTukeHune 3THX Leiell obecriedrBaeTcsl peleHueM CIeAyIOUMX 3ajad B Ipolecce
U3y4eHHs Kypca (pU3UKU Ha YPOBHE CpelHEro o0Iiero o0pa3oBaHus:

pHOOpETEeHUEe CUCTEMbl 3HAHUU 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PH3UKY
U 3JIEMEHTHI acTPODU3HKH;

dbopMHupoBaHHE yMEHUIl TNPUMEHATH TEOPETUYECKHE 3HAHUSA I OOBSICHEHUS
busznyecKuX SBICHUNA B MPUPOAC U IS MPUHATUS MPAKTHUYECKUX DPELICHUI B MOBCEIHEBHOM
KU3HU;

OCBOEHHUE CIIOCOO0B PeLICHUs PA3IUYHBIX 3a/au C IBHO 33JaHHON (PU3NYECKON MOEIBIO,
3aa4, TOAPA3yMEBAIOIIUX CAaMOCTOSATEILHOE CO3/aHuE (U3MUECKOM MOJENH, aIeKBaTHOM
YCIIOBUSIM 3aJ1auu;

MOHUMaHHE (U3UYECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEAdy;

OBJIJICHUE METOJIaMH CaMOCTOSTEIILHOTO IJIAHUPOBAHUS U NPOBENCHUS (U3NUECKUX
SKCIIEPUMEHTOB, aHallu3a U HWHTEpIpeTanuu uHOpManuu, onpeaeneHuss JIOCTOBEPHOCTH
MOJYYEHHOTO pe3yJIbTara;

CO3/IaHHE€ YCJIOBUU NJISi Pa3BUTUS YMEHHI MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPUECKOU
NEeSITETTLHOCTH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpeIHEro o0Iiero odopazoBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezneno), B 11 kinacce — 68 vacoB (2
gaca B HEJICITIO).

[Ipemiaraemerii B mporpamme 1o (Gu3MKe NepeueHb JIA0OPAaTOPHBIX M MPAKTHYECKHX
paboT sIBIIIETCS PEKOMEHIOBaHHBIM, YUHUTENb JIeTIaeT BHIOOP MPOBEIEHUS JIaDOpaTOPHBIX padboT
Y OIIBITOB € YYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUarouxcs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka 1 MeTOAbl HAYYHOI'0 MO3HAHUSA
®usuka — Hayka o npupoge. Haydnble mMeTonbl NO3HaHUA OKpy:Karouiero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOAbL. DKCIIEPUMEHT B (pu3HKe.
MopenupoBanue (HU3NYECKUX SBJICHUI U mporieccoB. Hayunsle runoresbl. Ou3ndeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Porms m mecro ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAy4YHOW KapTHHBI MHpaA, B
MPAKTUYECKOU IESITETLHOCTH JIIO/ICH.

Jlemoncmpayuu
AHanoroBblie ¥ UGPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe nBukeHHe. OTHOCHUTEIBHOCTh MEXaHUYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, cKopocTb (CpeldHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue nepeMenieHuil u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKCHHE. [ paduKku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NIEPEMEIICHUS MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBoOogHOE mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonuneliHoe paBuxkeHue. JIBHKEHHE MaTEpUAIbHOM TOYKHM IO OKPYXHOCTH C
IIOCTOSIHHOM 110 MOZYJIXO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon um
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIIMIOMETDP, JBH)KCHHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE NIEpEJadH.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETA, MIUTFOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habntoienue nBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHue yckopeHust CBOOOIHOTO MaJeHuUs.

Hampasnenue ckopocTy Npu JBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO IBHKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOIICHHMS — MEXAY  IyTSMH,  IPOWIEHHBIMH  TEJIOM 34
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHM IPH PABHOYCKOPEHHOM [JBHKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHN IIApUKa B BI3KOW KUIKOCTH.

W3ydenune qBUKEHUS Tela, OpPOIICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipuamun otHocutTenpHOoCcTH [amuies. Ilepseii 3axkoH HeroTona. HMuepuuanbHbie
CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepnosunmu cwi. Bropoill 3akoH Herootona ais
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalibHBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.



Tpenne. Buasr Tpenus (mokosi, ckoibxeHus, kauenus). Cwia tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagunuent tpenus. Cuna conpoTuBIeHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[TocTynaTtenbHO€ U BpaIIaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEaA.

MoOMEHT cuibl OTHOCHTEIBHO OCU BpaumieHus. [lmedo cuibl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHudyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHME: MOAIINIIHUKHA, ABM)KCHUE
UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEpUUH.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEIl.

Bropoii 3akoH HeroToHA.

N3zmepenue cu.

CrnoxeHue cui.

3aBUCHUMOCTb CUJIbI YIIPYTOCTH OT Je(OpMaLuu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEeHHE CHJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecusl TBEPAOro Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nuxenus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkonbl cOXpaHeHUA 6 MEeXAHUKE

Hmnysnbsc MaTepuaibHON TOUKH (Tel1a), CUCTEMbI MaTepUANIbHBIX TOUeK. MIMIybC cuilbl 1
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora criibl. MOIIHOCTD CHJIBL.

Kunernueckasi sHeprusi MaTepuabHOM TOYKU. Teopema 00 M3MEHEHWH KUHETHYECKOM
JHEPIUH.

[lorenunaneHass oHeprus. IloTeHuuanbHas >SHeprus ynpyro JAeQpOpMUPOBaHHOM
npyxuHsbl. [loTeHnManbHas sHeprus Teaa BOIM3HM MOBEPXHOCTH 3EMITH.

[loTeHunanpHble U HEMOTEHLIMANbHBIE CUJIBL. CBS3b pabOThl HEMOTEHUMAIBbHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpoNuCTBAa U MPAKTUYECKOE NIPUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBINA
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon noTeHIIMAIbHON YHEPTUH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne abCONIOTHO HEYIPYroro ynaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanmne cBsizu pabOTHl CHIIBI C MU3MEHEHMEM MEXaHMUYECKON SHEepruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pasnen 3. Moaekynsipaast puznka 1 TepMOIHMHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJSIPHO-KMHETUYECKOH TEOPUM U HUX  OIBITHOE
ob0ocHoBanue. bpoyHoBckoe amxkenue. [duddysus. Xapaktep IBHKEHHS W B3aUMOJEHCTBUS
YacTHI] BellecTBa. Moenu CTPOSHUS Ta30B, XKHUIKOCTEH U TBEPABIX Tel U 00BSICHEHUE CBOWCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana temneparyp Lenscns.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH
uaeanbHOro rasa. AOCOIIOTHas TemIeparypa Kak Mepa cpeiHell KHHETHYeCKOH »Hepruu
TEIJIOBOTO JBMKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccsl B uaealbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30IMPOIECCOB: H30TEPMa,
u30xopa, nzobapa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BEIIECTBa, (OTOrpapuu MOJEKYI
OpPraHMYECKUX COCIUHECHUM.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACUCTBHS.

Monens, WUTIOCTpUpPYIOLIas NPUPOLYy JaBICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HIUTIOCTPUPYIOUINE YPABHEHUE COCTOSIHUS UAEAIBHOTO ra3a, U30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenue Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHHH 00BbEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOI0 Tra3a.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHaMuyeckas cucreMa. BHyTpeHHss HEprusi TEPMOANHAMUYECKOW CUCTEMBI U
crocoOb! e€ u3MeHeHus. KonnyectBo TemoTsl U pabota. BHyTpeHHsIsI 3Heprus 0HOATOMHOIO
UJCAIBHOrO raza. Buael Teruionepesadn: TEIIONPOBOAHOCTh, KOHBEKIUS, U3IyYCHHE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

ITonatue 06 aamabatHoMm mporecce. [lepBblii 3akoH TepmMoauHaMuKH. IIpumeHneHue
NEPBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJIE.

TennoBeie MamuHbl. [IpuHIMIBL TEHCTBUS TEIUIOBBIX MaluH. [IpeodpazoBanus sHeprun
B TEIUIOBBIX MamnHax. Koadduiment noneznoro neiictsus temaoBoil mamuusl. [{ukn KapHo u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHudyeckue ycTpoiicTBa M MPAKTUYECKOE NPUMEHEHHWE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Teja MpU COBEPIICHWH PAOOTHI: BBUIET MPOOKU U3
OyTBUIKM TOJ JEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke myTéM
TpeHUsI (BUICOIEMOHCTPALIHS).

V3MeHeHMne BHYTpEeHHEH SHEpruH (TeMIlepaTypsl) Teja Mpu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, ABUraTelNsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOT'O JIBUTaTEs.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOM TeIIOEMKOCTH.

Tema 3. Acpecammniwie cocmoanus eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanne u KoHIeHcauus. Vcmapenne U kumeHue. AOCONIOTHasE U
OTHOCHUTEIIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHbli nmap. Y aenbHas TemioTa napooOpa3zoBaHusl.
3aBUCHUMOCTb TEMIIEPATYphl KMUIIEHUS OT JaBJICHMS.



Teépnoe Ttemo. Kpucrammmueckne wu amopdHbie Tema. AHHU30TPONHS CBOWCTB
kpuctayoB. JXuakue kpucramisl. CoBpeMeHHbIE MaTepualibl. [[naBieHne M KpHUCTaTU3AIIA.
VY nenpHas TemoTa miasnenus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M MPAaKTHUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KJIOPUMETP, TEXHOJOTUH  TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus ¥ IJIABICHUS KPUCTALUTHIECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIJIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenune oTHOCUTEIHHON BIaKHOCTH BO3TyXa.

Paznen 4. DiekTpoanHamMuka

Tema 1. Inekmpocmamuka

Onektpuzanusi Tel. OJEKTpUuYecKuil 3apsa. /[IBa Buaa 3IEKTPUYECKUX 3apsioB.
[IpoBoIHUKY, TUATIEKTPUKH U MOTYTPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsaoB. 3akoH Kynona. TodeuHbli  3ieKTpuyecKUid — 3aps.
OnekTpuueckoe moje. Hampsk€HHOCTh diekTpudeckoro mojis. [lpuHiun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

PabGora cmm oanekrpocratudeckoro mois. [loreHmman. Pa3HOCTh  MOTCHIIMATIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnexkrpoémkocTh. KonmeHcarop. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: SJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAILHBIN
anapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA YIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX Tell.

[IpoBOHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOMIAau TUTACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUIN TOK. Y CJIOBUS CyIIECTBOBAHUS AJIEKTPUUECKOTrO TOKa. ICTOUHHKHM TOKA.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEenu.

DneKTpruyecKoe CONPOTHUBIICHHUE. VnenbHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COSAMHEHNE TTPOBOTHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[koyns—JIenia. MOMIHOCTB SIEKTPHUECKOTO TOKA.

DNEeKTPOABMKYINAs CHJIa U BHYTPEHHEE COMPOTHBIICHHE MCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM) d1eKTpuuecKkoil nenu. KopoTkoe 3aMbIkaHUE.



ONeKTpoHHAas MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METaJIOB OT TeMneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[MonynpoBonnuku. CoOCTBEHHAss M IMPUMECHAs MHPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CsaoiicTBa p—N-niepexona. [lonmynpoBoHUKOBbIE TPHUOOPHI.

DneKTpUUecKUi TOK B pacTBOpax M pacijiaBax 3JIEKTPOIMTOB. JIEKTPOJIUTUYECKAS
Jucconanus. JIEeKTPOIIN3.

OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBI M HECAMOCTOSTEIbHBIM paspsii.
Mounnus. [lna3ma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIEpPMETpP, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, JJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, BIEKTPOOCBETUTEILHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCHMOCTh COIPOTHUBJICHUS LWJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[IpsiMmoe n3MepeHue 3EeKTPOABMXKYIIEH cuiibl. KOpoTKOoe 3aMblKaHUE T'allbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yyeHne cMeIaHHOro COEIMHEHMS PE3UCTOPOB.

W3mepenne 3IEKTPOABMKYIIEH CHJIbI HMCTOYHHMKA TOKAa M €ro  BHYTPEHHEro
COIPOTUBIICHUS.

Habmtonenue snextpoinusa.

MexnpeamMeTHble CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYyIIECTBISETCS € y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH, OWOJOTHU, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnvle nousimusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHMSL:
sBIIEHUE, Hay4yHbIH (pakT, rumore3a, Qu3nMyeckas BeIMUYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHNe CUCTEMbl ypaBHEHUH, IWHeWHas QyHKOus, mapadona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKLIMU: CUHYC, KOCUHYC, TAaHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIHH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABMKEHUE B KUBOU mpupoje, muddysus, ocMoc, TemI000MeH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEpEIadyH, TEIJIOBOE PaBHOBECHUE), FIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBa,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJN, XUIAKOCTEH W Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3lyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBaHUe BUKEHUI C MCIONb30BAHHUEM MEXaHH3MOB, YUET TPEHHUS
B TEXHHKE, MOAIIUITHUKHU, MCIOIH30BAaHUE 3aKOHA COXpPAHEHHUS MMITYJbca B TEXHHKE (pakera,
BOJOMET W JpyrUe), JBHUTaTelh BHYTPEHHEro CropaHWs, TmapoBas TypOWHA, OBITOBOU
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJYyYeHHs] COBPEMEHHBIX MAaTEpUaJIOB, B TOM YHCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEp, AJIEKTpOHArpeBaTelbHble MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FaJIbBAaHHKA.

11 KJIACC

Pa3znea 4. JiiekTpoguHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHuThl. B3amMonelcTBUE INOCTOSHHBIX MarHMTOB. MarHuTHOE IOJE.
Bexrop marautHOM MHAYKIMU. [IpMHIMI Cyneprno3uiy MarHUTHBIX 1oJIeH. JIMHMUM MarHUTHOU
nHAyKuuy. KapTrHa TuHUM MarHUTHOM MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MarauTtHoe 1oJsie IpoBOJHMUKA ¢ TOKOM. KapTrHa JIMHUN MHIYKIMU MAarHUTHOIO IOJIS
JUIMHHOTO IPSIMOrO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenma, e€ Moaylib M HampaBieHue. [[BikeHHE 3apsDKCHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHue DJIEKTPOMArHUTHOM MHAYKUMHU. IIOTOK BEkTOpa MarHUTHOM HMHIYKIHH.
ONEKTPOABUKYIIAs CUJIa MHAYKLIHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Papazes.

BuxpeBoe anexTpuueckoe moje. DNEKTPOABIKYINAs CUila UHAYKLHMU B HPOBOJHUKE,
JBIKYILIEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

[IpaBuio JleHna.

WNHayKTUBHOCTD. SIBIIeHME CAMOMHIYKINN. DIEKTPOABIIKYILAs CHUIa CAMOMHIYKLIUU.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNEeKTPOMAarHuTHOE MOJIE.

TexHuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: IOCTOSIHHBIE MarHUTBHI,
3JIEKTPOMAarHUTBhI, JIEKTPOABUIaTENb, YCKOPUTENIN JIEMEHTAPHBIX YACTHL, UHIYKIIMOHHAS II€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUM MHOYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTere 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHHE ANEKTPOMArHUTHOM NHIYKIIUH.

[IpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJBHKYILEH CUIIbI HHAYKIMH OT CKOPOCTH MU3MEHEHHS] MarHUTHOIO
IIOTOKa.

SIBneHne caMOMHTKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4eHre MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

WccnenoBanue 1efCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIE€HUS AIEKTPOMarHUTHOM MHIYKIIMH.

Pa3nen 5. Kojie0anust ¥ BOJITHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUMHble KOJIEOAHUS
Konebarenpnast cucrema. CBoOOgHBIE MexaHWuYeckue Kojebanusa. [‘apMmoHHueckue
koneOanus. Ilepuon, dacrora, ammuutyna u  (asa konebGanuil. IlpyXMHHBIT MasTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHMUYECKUX Kojebanuid. [IpeBpaiieHue sHEpruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Konebartenbubiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HICATBHOM
KoleOaTeIbHOM KOHType. AHANOTUS MEXKIy MEXaHWYECKUMU H  JIIEKTPOMATHUTHBIMHU
konebanusimMu. Gopmyna TomcoHna. 3akoH coXpaHEHHsS] SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBnenue o 3atyxaromux KoneOaHusX. BbIHy X /IeHHbIe MEXaHUYECKUE KOJeOaHMUs.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[Tepemennbiii Tok. CUHYCOUIaTIbHBIA MEPEMEHHBIA TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. I[IpousBoacTBo, nepenada u MOTpPeOICHHE SICKTPUUECKON SHEPTUU.
DKOJIOTUYECKHUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa ucnosib30BaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

UccnenoBanme  mapameTpoB  KoieOaTeNbHONM  cuUCTEeMbl  (NPYKUHHBIA WM
MaTEeMaTUYECKUI MasiTHUK).

Habmronenue 3atyxaromux KojaebaHuu.

HccnenoBanme CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUS.

OcmwmorpaMMbl — (3aBUCHUMOCTH  CHJIBI TOKa M HANpPSOKEHHsT OT BPEMEHH) JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc nmpu nocienoBaTeabHOM COEAMHEHUU PE3UCTOPA, KATYIIKA MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopeinb TUHUU 3EKTPOIepeaayuH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOAA MaJIbIX KOJeOaHUii Tpy3a HA HUTH OT AJUHBI HUTH
Y Macchl Irpysa.

UccnenoBanue mnepeMEHHOro TOKa B ILENUM W3 IMOCIENOBATENbHO COCIMHEHHBIX
KOHJICHCATOpPa, KaTYIIKH U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

MexaHnndeckue  BOJIHBI,  YCIOBHSL  pacnpoctpaHeHusa.  Ilepuog. CkopocTb
pacmpocTpaHeHusl W JyiMHA BoNHBL llomepednbie U mpojoibHbIe BOMHBL WMHTepdepeHnms u
TudpakIus MEXaHHYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS M3yYE€HHsS SJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHtanus BektopoB E, B, V B snexkrpomarHutHOi BosiHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HUE, MpeJIoMJICHUe, NoJsapu3anus, audpakuus, uHrepdepeniua. CKOpPOCTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxana sneKTpoMarHUTHBIX BOJH. [IprMeHEHME AJIEKTPOMATrHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHIMIIBEI panoOCBA3MU U TeNeBUACHU. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JIMATHOCTHUKA B TEXHUKE W MEIULIMHE, pajap, PaJAUONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYKa.

HalGmronenue otpakeHus U IPEIOMIIEHUS MEXaHUIECKUX BOJIH.

Ha6monenue natepdepeHnu u AuPpakini MEXaHUIECKUX BOJH.



3BYKOBOU PE30HAHC.

HaGntonenne cBA3M TI'POMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanne CBOWCTB — 3JIEKTPOMArHUTHBIX  BOJIH:  OTPAKE€HHUE, IPEIOMIICHHUE,
noJspu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerprueckas onrtuka. IIpsMonnHElHHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOU
cpene. JIyu cBera. ToueuHblld HICTOYHUK CBETA.

OtpaxxeHnue cBera. 3akoHbI oTpaxkeHMs cBera. [locTpoeHue HM300pakeHU B IMJIOCKOM
3epKae.

[Ipenomiienne cBeTa. 3akoHBI MpeloMIeHHs cBeTa. AOCONIOTHBIA MOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yroja MHOJIHOrO BHYTPEHHEIO
OTpaKCHHUS.

Hucniepcus ceera. ClioxxHbIN coctaB Oenoro cera. L{Ber.

CoOuparome u pacceuBaronive JMH3bl. ToHKas nuH3a. DOKyCHOE pacCTOsIHHE H
ONTHUYECKasi CHjla TOHKOM JIH3bI. [locTpoeHune n3o0paxeHuil B coOMparomux U pacCenBaIOIINX
nuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEJINYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBast ontuka. Murepdepenuus cBera. KorepeHTHble MCTOYHMKH. Y CIOBUS
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT BYX CHH(A3HBIX
KOI'€pEHTHBIX HCTOYHHUKOB.

Hudpakmus cBera. JubpaknuoHHas pemérka. YcinoBue HAOMIOACHUS TIIaBHBIX
MaKCHMMYMOB IIpH [1aIECHUY MOHOXPOMATHYECKOT0 CBeTa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoicTBa M IpaKTUYECKOE NPUMEHEHME: OYKM, Jyma, (oTroammapar,
IPOEKLIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JAUQPpPaKIMOHHAS
pEIETKA, IOJIAPOnL.

Jlemoncmpayuu

[IpssmonuHEtHOE pacHpOCTpaHEHUE, OTPAXEHHE U IpeJloMiIeHHe cBeTa. OnTrhueckue
puOOpBI.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moenb cBeToBo1a.

HccnenoBanue cBONCTB N300paXKeHUM B TMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

HabGmronenue nnrepdepeHimu ceera.

Habmtonenune nudpakuuu cera.

HabGmronenue qucnepcun certa.

[losrydyeHne ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydyenune ciekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PELIETKY.

HaGmtoneHue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pasnen 6. OcHOBBI cleIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['paHnIBI MPUMEHMMOCTH KJIacCHYECKOW MexaHuKH. llocTynaTel cnienualbHONW TEOpUH
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOXYJS CKOPOCTH CB€Ta B BaKyyMe, IPUHLUI
OTHOCHUTEJIBHOCTH DWHILNTEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.
CBs13bp Macchl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTUS TIOKOS.



Pasnen 7. KBantoBasi pusznka
Tema 1. dnemenmul KGAHMOBOI ONMUKU
®otonsl. Popmyina [1nanka cBs3M 3HEPruM POTOHA C €r0 YACTOTOU. DHEPTHS K UMITYJIBC
dboToHa.
OtkpeiTie u wuccnenoBanue (oroddpdexra. Ombitet A. I'. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHimreiHa 115 hoTodddekra. «KpacHas rpanuma» Gororddekra.
Hasnenue ceeta. Onertel I1. H. JIeGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue ycTpoWCTBAa M MPAKTUYECKOE NMPHUMEHEHHE: (HOTOAIEMEHT, (POTONATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
dotorh ekt Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTodpdekra.
CBeTOqHOI.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopaa no paccessauro o -dactuil. [LranerapHas
monenb atoMa. [locrynater bopa. Usnydenue u norsomieHne ¢GOTOHOB MpHU MEPEXo/ie aToma C
OJIHOTO YpOBHS B3HEpruum Ha Japyro. Buabl cnexktpoB. CHekTp YypOBHEM 3HEpruM aroma
BOZOpOJA.
BousiHoBBI€ cBoOMicTBa yacTull. Bomubl ae bpoinsa. KoprycKyJisipHO-BOJIHOBOM Tyain3M.
CHoOHTaHHOE U BBIHYKJEHHOE U3J1yUYEHUE.
TexHu4eckue yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHE: CIEKTPAIBHBIA aHaIu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
HabnroneHue nuHeyaThIX CIIEKTPOB U3ITYUYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HalGmronenue nuHeyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIIepUMEHTBI,  JOKa3bIBalOUIME  CIOXKHOCTh  cTpoeHus  sjapa.  OTKpbITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeneneHnio coctaBa paJioakTUBHOTO U3ITyUeHHsL.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa M HeWTpoHa. HyknonHas monens sipa ['eiizenOGepra—lIBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacnan. DIeKTpOHHbBIN M MO3UTPOHHBIN OeTa-pacnal. ['aMmma-uznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
DOHeprust cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
Anepusle peakunu. JleneHne U CUHTE3 SAEp.
Snepubiii peaktop. Tepmosinepubiii cunTte3. IIpobimembl M NEPCHEKTHBBI  AAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTo b1 HaOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (hM3NYEeCKOi KapTHHBI MHpAa.
TexHuyeckue ycTpoiicTBa M MpPaKTUYECKOE NMPUMEHEHUe: JO3UMeTp, kamepa Bunbcona,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
Cu€TunK MOHM3UPYIOIMX YaCTHII.



Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Otanbl  pa3BuUTHs  acTpoHoMuu. [IpukiiamHoE W MHUPOBO33PEHUYECKOE 3HAUYECHHE
ACTPOHOMHUHU.

Bun 3Bé3anoro He6a. Co3Bes3aus, spkue 3BE3/1bl, JIAHETHI, UX BUIUMOE ABHUKCHHUE.

Conneunas cucrema.

Comnnne. CosHeuHass akTUBHOCTh. Mctounuk sHepruu CosiHIIA U 3BE3MA. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHbIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BoIonMK CoJlHLA U 3BE3/. DTaIlbl )KU3HU 3BE3 .

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenune n nuwxenue ConHua B ['anmaktuke.
Tunel ranaktuk. Paguoranaktuku u kBa3apbl. YHEpHBIE IBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmmupenve Bceenennoil. 3akon Xa006ma. PasOeranue ranmaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habmroienus HeBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHHEM KOMITbIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nojymapus u ipKue 3BE3/1bI.

HaGmonenus B Teneckon JIyHel, uranet, Mieunoro Ilyrtu.

Oo0o0marmuee NOBTOPEeHNE

Ponb ¢usuku W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECCKOW, COLUMATBHOU W
STUYECKON cdepax [eATeIbHOCTH YeloBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOW HAay4HOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW TeopuH B (OPMHPOBAHUHU
npezcTaBieHuit o pu3nyeckoi KapTUHE MHUpa, MECTO (PU3NUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kilacce ocCylIecTBISIETCS C Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBsI3€ll C KypcaMd MaTeMaTHKH, OWMOJIOTUH, XUMMH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nousmus, CBI3aHHBbIE C M3YYEHHEM METOJOB HAYYHOTO IMO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumoresza, (Qusmyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKK 000U TPEYTrOJIbHUKOB, ONpeAeIeHNe TIOMAAN TNIOCKUX GUTyp U 00bEMa Tell.

buonocus: snextpuueckue SBICHHUS B JKUBOM NpUpOJE, KojebaTelabHble ABUKCHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHUE ATOMOB M MOJEKYJ, KpUCTaNIMYecKas CTPYKTypa TBEPABIX TEIl,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOHN peIETKH, CIIEKTPaIbHbIN aHaIN3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3eMJTH, 3aJIe)KM MAarHUTHBIX pyJ, POTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUM IIEKTPOIIEPEAAY, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOBUTATED,
WHAYKIMOHHAs Te4yb, pajaap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpenmera «®dusmnka» Ha ypoBHE cpefaHero oOuiero oOpa3zoBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIONMX  JIMYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMdHOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOro mpeamera «DU3nka» ODKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTH OOyYaroluXcsi pyKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHUBHBIX BHYTPCHHHUX
yOEXKICHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM I[EHHOCTAM POCCHICKOro  0OIIecTBa,
pacuipeHne XU3HEHHOTO ONbITa U OMbITAa JESITEIBHOCTH B MPOIECCE pealn3aliid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3ULKK OOYyYarolIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'O 4JIeHA POCCUICKOIr0 OOIIECTBa;

MPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKHX M JEeMOKPAaTHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAaX IPa)KAAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTEIbHON OpraHU3allHu;

YMEHHE B3aHMOJICHICTBOBATh C COLMAIbHBIMU HMHCTUTYTAMHU B COOTBETCTBHH C HX
GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON TPaTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSM POCCHHCKHX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBECHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO W IPUHUMATH OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAsi ICTETUKY HayYHOT'O TBOPYECTBA, MPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K pa3muuHbiM cdepaM MpodeccHOHATBHON AesITeNbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PHU3UKOM W TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OymyIei
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OOpPa30BaHMIO M CaMOOOpa30BaHUIO B 00yacTH (PU3MKHU HA
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrMYecKoro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh DKOJOTHYECKOW KYJIBTYPBI, OCO3HaHHE TI00aIbHOrO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

TUTAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUN B OKPYXKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paciidpeHre OmbITa ACSITeNbHOCTH DJKOJOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUN 10 (pHU3HuKe;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:



cOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (pU3NYECKON HAYKH;

OCO3HaHME LIECHHOCTH HAyYHOH JESTEeIbHOCTH, TOTOBHOCTD B IIPOIIECCE N3yUYCHUS (DU3UKH
OCYILECTBIISATh MPOSKTHYIO U UCCIIEAOBATENBCKYIO IEATEIbHOCTh HHAUBUIYaJIbHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble Jiornueckue aeiicTBuA:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M AKTYaJM3HpPOBAaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIPEAEIIATh LENIN AESITEIbHOCTH, 33JaBaTh IapaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTM M MIPOTHUBOpPEYHS B PAacCMaTpPUBAEMbIX (PU3NYECKUX
SBJICHUSIX;

pazpabarbiBaTh IUIaH penieHus MnpoOjemMbl ¢ y4€TOM aHallM3a HMEIOLIUXCS
MaTepuaibHbIX U HEMaTEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JESTEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJbTATOB IENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIUHUPOBATh W BBHINONHATH PAabOTy B YCJIOBHUSX pPEaTbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEeM.

Ba3zoBble uccienoBarebckue 1eHCTBUSA:

BIIa/IETh HAy4YHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSIMH U METOAaMU (pu3muecKoin
HayKU;

BJIa/IETh HABBIKAMU Y4eOHO-HMCCIIEI0BATENILCKONW U MPOEKTHON JESATENbHOCTH B 00JacTH
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY ITOMCKY METOJIOB PELLIEHUS 3a/1a4
buznYecKoro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIa/IETh BUJAMM JESATEIHOCTH IO IOJyYEHHUIO HOBOI'O 3HAHUS, €r0 UHTEPIPETALNH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3MYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MpH
CO31aHUM YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3aJady, BbIABUTATh
rUnoTe3y €€ peuleHusl, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IIOJYUYEHHBIE B XOJE PELICHUS 3aJaud pe3yibTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHON JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YyUYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IIEPEHOCUTh 3HAHUS 10 (PHU3UKE B IPAKTHUECKYIO 00IaCTh )KU3HEACITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSI U3 PA3HbIX MIPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3aa4H, I0IYCKAIOIINE albTepHATUBHBIEC PELLICHUSI.

Padora ¢ undopmanueii:

BJIa/IETh HaBbIKAMU MOJXy4YeHUs] HH(OpMALUU (HU3UYECKOTO COAEPIKAHUS U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBIATh IOMCK, aHAlIMW3, CHUCTEMATU3alMI0 U
MHTEPIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUIOB U (OPM MpE/ICTaBICHMUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBa HH(MOPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTMH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AlMOHHBIX 3a/ad C COOJII0JIEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, IPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;



CO371aBaTh TEKCTHl (PU3MUECKOTO COJEPXKAHUS B PA3NUYHBIX QopMaTax ¢ ydEToM
Ha3HAueHUs MHPOpPMALMU W LEJNEeBOM ayAuTOpUH, BBHIOMpAs ONTUMAIBHYIO (HOpMy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMyHMKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

OCYIIECTBIISTH OOIICHHE HA YPOKaX (PM3MKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMi U CMSATYaTh KOH(INKTHL;

pa3BEPHYTO W JIOTMYHO H3JaraTb CBOKO TOYKY 3pPEHHS C HCIIOJb30BAHHEM SI3BIKOBBIX
CPEJCTB;

MMOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON 1 WHIUBUAYaIbHON pabOTHI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX NEUCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KOT'0 4IEHA KOJUIEKTUBA;

IIPUHUMATh LIE€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBaTH U KOOPAMHUPOBATH
JEUCTBUA IO €€ NOCTUKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACIPENCNIATh POIU C Yy4ETOM
MHEHHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KA4ECTBO CBOETO BKJIAJIa M KAKIOTO YYaCTHUKA KOMAH/IbI B OOIIHIA PE3yJIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBBIE MPOEKTHI, OIICHUBATh MJEU C MO3UIIMKA HOBU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJIATh MO3UTHUBHOE CTPATErMYECKOE TMOBEACHUE B PAa3JIMYHbIX CUTYaLHSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHUBepcaJbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3anusi:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIbHYIO JAEATEIbHOCTh B 001MacTu (U3UKH U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOATENIbHO COCTaBJIAThH IUIAaH PELIEHUs PAacYETHBIX M KAUECTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHEHHUSI TMPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOMIMXCS PECYypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKU Y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;
JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHuE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CIocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO SpyIMLUMH B 00nacTd (U3MKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBINH YPOBEHbD.
CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:
JIaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HAaBbIKaMU MIO3HABATENIbHOMN pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBIX 1€HCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;
UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEIICHUS;
YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELIECHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3YyIbTAaTOB ACSITEIBHOCTH;
PUHUMATD ce0s, TOHUMAst CBOM HEAOCTATKH U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3yIbTAaTOB ACSITEIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B mpouiecce nocTukeHuUsi JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTrpaMMBbI MO (pusuke
JUIs  ypOBHA cpeaHero oOmiero oOpa3oBaHUS Yy  OOYyYaloIIUXCS  COBEPIIEHCTBYETCS
HMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANoaralomuil choOpMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOUAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE AIMOIIMOHAIIEHOE COCTOSIHHE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOUM SMOIMOHANBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIMpOBaHUs, BKJTIOYAOIIETO CaMOKOHTPOJIb, YMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHATHHBIM
U3MEHEHHSIM U MPOSBISITh THOKOCTD, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAIlMHU, BKIIOYAIOIICH CTPEMJICHHE K JOCTH)KCHHUIO LM U YCIEXY,
ONTUMU3M, HHUITMATUBHOCTh, YMECHHE JICHCTBOBAThH UCXO/ISl M3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHUE IPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO U COTICPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C APYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJbTATDI

K xonuy oOyuenus B 10 kiacce npeiMeTHble pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:

J€MOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (pU3MKU B (POPMUPOBAHUM COBPEMEHHOMN
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKON
JESATEIIBHOCTH JIIOJEH;

YYUTBIBATh TPAHUIIBI MPUMEHEHHUS H3YYCHHBIX (DU3MUYECKHX MOJEJCH: MaTepuanbHas
TOYKa, MHEepLHalbHas cucreMa oTcuéra, aOCOJIOTHO TBEPIOE TEJO, MACAIbHBIM Ta3, MOJAeNIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIA JIEKTPUUECKHUM 3aps] HpU pELIeHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MUECKUE SBICHUS (TPOLECCH) M OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJSIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE MIBUKEHHME, CBOOOJHOE IAJeHHE TeJ,
JBIDKEHUE 110 OKPYXKHOCTHM, HWHepLus, B3auMoneictsue Ttei, aupdys3us, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX TeJl, U3MEHEHHE o0bEMa Ten MPU HarpeBaHUU
(oXJaKaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTAJUIU3aLus,
KHUIIEHUE, BJIAKHOCTb BO3/yXa, MOBBIIIEHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM
cocyZe, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMS ra3a B H30Ipoleccax, JJEKTpU3alus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIMCHIBATh MEXAHUYECKOE JIBUKEHME, UCTONb3Yys (pU3HUecKue BEIMYMHBL: KOOpIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHETHYecKast
SHEprus, NOTEHIMaJIbHAs JHEpPrus, MexaHudeckas pa0oTa, MeXaHMUYECKass MOLIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJIb3YEMBIX BEIMYMH, HX
0003HaUEHMsI U €JMHHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3HUECKYIO BETUYHHY
C IpYT'UMHU BEJINYNHAMU,

ONMCHIBAaTh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHMS, HCIOJIb3YS
¢usnueckue BEIMYMHBL: JIaBJIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEJHEKBAaApaTHU4YHAs CKOPOCTb MOJIEKYJ, KOJNYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod()PUIMEHT MOJe3HOro IEeHCTBUS TEIJIOBOTO
JIBUTATENIS; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3yEMbIX BEIUYHH,
uX O00O3HAYeHWs M EIWHMIBI, HAaXOOUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO (PU3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

OTHCHIBATh M3yUEHHBIE AJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUYECKHE SBIICHUS
(Tporiecchl), UCTONb3Ysl (PU3NUECKUE BEITMUMHBL: HJIEKTPUUYECKHH 3apsill, SJIEKTPUUECKOe IoJe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUYECKUM CMBICT MCIONB3YEMbIX BEJIMYUH, WX OO0O03HAUEHUS M EIUHHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUNHY C JPYTUMU BETUYUHAMU;



aHATM3UPOBATh (PU3MUECKUE IPOLECCHl U SABICHUA, UCHONb3Yysd (PU3MUECKHE 3aKOHBI U
INPUHUUIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3akonsl HbroTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CHUJI, IPUHIIUII
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BELICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOW JHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypo, MEpBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE IPUHLUIBI JACHCTBUS MAallMH, NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3ianyaTh yCIOBHUS UX O€30MAaCHOTO MCIIOIB30BAaHMS B TOBCEIHEBHOM KU3HU;

BBINOJIHATh HKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (U3NYECKUX SIBIEHUH M IPOLECCOB C
UCTOJIb30BAaHUEM TPAMBIX H  KOCBEHHBIX HW3MEpPEHUH, npu 3TOM  (OpPMYJIHPOBATH
npobiemy/3ajayy M TUIOTe3y Y4eOHOro SKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
NPEIOKEHHOTO 000PY0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOAKI;

OCYILLECTBIIATh MpsIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3MYECKHX BEJIMYMH, IPU 3TOM
BbIOMpaTh ONTUMAJbHBII CHOCO0 HM3MEpPEHUs M MCIOJIb30BaThb WM3BECTHBIE METOJbl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMU BEJIMYMHAMH C HCIOJb30BAHUEM
OpSAMBIX U3MEPEHUHl, MpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DPUKCHPOBaTh pe3yJsbTaThl
MOJTYYCHHOH 3aBUCHUMOCTH (DM3MYECKHX BEJIMYUH B BUJAE TAOIHIl M rpadUKOB, J€1aTh BBHIBOJBI
10 pe3yJIbTaTaM UCCIEIOBAHNUS;

coOmoaTh mpaBmiia OE30MAaCHOTO TpyJAa IMpH TMPOBEIACHUU HCCIEAOBAHHA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOMW M IMPOEKTHOM JIEATEILHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1a00paToOpHOTo 000y IOBAHHUS;

pemiaTb pacy€THbIE 3aJaud C SBHO 3aJaHHOM (PU3UYECKOM MOJEbI0, HUCIONb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4ll BEIOUPATH (PH3HUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKHE BEIUYMHBI M (POPMYJbl, HEOOXOAMMBIE Ul €€ peLIeHMS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HaUCHHs (PU3MYeCcKOl BEIIMYHHEI,

pelaTe KauyeCTBEHHBIE 3aJla4M: BBICTPAMBATh JIOTMYECKH HENPOTHUBOPEUYMBYIO LIETIOUKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh TPU pEIIeHUH YYeOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEICTaBIeHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIuM, MOJYYEHHOM W3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIYYaeMylo HH(pOpMaIHIo;

MPUBOANTH MPUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJb30BAaTh TEOPETUYECKHE 3HaHUS 1O (U3MKe B TOBCEIHEBHOW JKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOpaMHu U TEXHUYECKUMHU yCTPOUCTBAMH, AJIS
COXPaHEHHMS 3/I0pOBbsI U COOJIOJICHHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cpere;

paboTaTh B TpYIIIE C BBINIOJHEHUEM pa3IMYHBIX COIMAJIBHBIX pPOJEH, IIaHUpPOBATh
palboTy Trpynmsl, palMoOHAIBHO PACHpPENENATh OOSI3aHHOCTH U IUIAHUPOBATh JESATEIbHOCTH B
HECTaHJIaPTHBIX CUTYyallUsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ Ka)/JOTO M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K konmy oOyuenus B 11 kJiacce npeaMeTHble pe3ysbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHIA:

JIEMOHCTPHUPOBATh Ha NMPUMEPAX POJIb U MeCTO (pU3MKU B (POPMHUPOBAHUM COBPEMEHHOMN
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKOMN
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI MPUMEHEHHsS H3YUYCHHBIX (U3MUECKUX MOJAENeH: TOYeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, sAEepHas MoJelb aroMma,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO sI/ipa MIPU PeLIeHUN (GU3NUECKUX 3a/]1a4;



pacro3HaBaTh (pU3MUYECKUE SIBJICHUS (IIPOIECCh) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOe, MarHuTHOE [JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAs
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII HAa MPOBOAHMK C TOKOM M JBHXKYIIUICS 3aps,
3JIEKTPOMArHUTHbIE KOJICOaHUsI M BOJIHBI, IPSMOJIMHEHHOE pacCIIpPOCTpaHEHUE CBETa, OTPaKeHUE,
npenomiieHue, WHTephepeHmnus, audpakiuus U TMOJSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHASI U ICKYCCTBEHHAS PAINOAKTUBHOCTD;

OINMCHIBATh M3yUYEHHbIE CBOMCTBA BelIeCTBa (AJIEKTPUUYECKUE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MTPOBOJMMOCTh PA3IIUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBICHUS (IIPOLIECCHI),
UCHONB3Ysl (U3MYECKUE BEIMYUHBL: JJICKTPUUECKUN 3apsj, cuila TOKa, DSJIEKTPHUYECKOoe
HANPSDKEHUE, SJIEKTPUIECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIHAIIOB, SJICKTPOABHKYIIAs CHIIA,
paboTa TOKa, MHAYKLIHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JIEKTPUYECKOrO0 W MArHUTHOTO TOJICH, MEPHOJA M YacToTa KojeOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHUjla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMATHUTHBIX
KoneOaHui, (HOKyCHOE pAcCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, TPU ONMUCAHUH IPABHILHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3yeMbIX BEIWYMH, MX OOO3HAYEHHUS U EIUHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

OMKCHIBATh HM3yUYEHHBIC KBAaHTOBBIC SBJICHHUS U MPOLECCHl, HCHOIb3YS (UINYECKUE
BCJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, DHEPTHUS H
uMnynsc (OTOHA, MEPHOJ] TOJypachaaa, SHEPrusl CBSI3M aTOMHBIX SJAEp, MPU ONUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3WYCCKUH CMBICI HCIIONB3yeMbIX BEIMYUH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIIBbI, CBSI3BIBAIOLINE MAHHYIO (PU3MUECKYI0 BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITUIHHEI;

aHAIM3UPOBaATh (U3MUYECKUE IMPOLIECCHl M SBJICHUS, MCIONb3Yysl (U3NYECKUE 3aKOHBI U
OpUHIMIEE: 3akoH OMa, 3aKOHBI TIOCJCNOBATCIIBHOTO W MapaUICIbHOTO  COCTUHEHUS
MPOBOAHMKOB, 3akoH Jlkoyns—JIeHna, 3akoH AIEKTPOMArHUTHOM HMHIYKIUHU, 3aKOH
MPSIMOJIMHEHHOTO PaCIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEIIOMIICHUS
cBeTa, YypaBHeHHe OHHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXPAaHCHUS HWMITYJIbCA, 3aKOH COXPAHCHHs DSJCKTPHYECKOTO 3apsifa, 3aKOH COXpaHCHUS
MacCcOBOTO 4YHCIa, MOCTyJIaThl bopa, 3aKOH pagMOaKTUBHOTO pachaja, MpH STOM pa3inydaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE W YCIOBHS (TPaHMUIIBI,
00JacTv) IPUMEHUMOCTH;

OTIpE/ICIIATh HAMPABJICHUE BEKTOPAa WHIYKIIMA MArHUTHOTO TIOJISI MMPOBOJTHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOMUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBAEMOE TNIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBHITIONHATh AKCIEPUMEHTHI 1O HCCIEIOBAHHUIO (DU3MUECKUX SIBJICHHM M TMPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEPEHHH: TMpH OTOM  (HOpPMYyIHpOBaAThH
npobiieMy/3agadyy W TUNOTE3y Y4Y4eOHOro DOKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEIIOKEHHOTO 000PYI0BAHHUS, TPOBOANTH OMBIT M JOPMYIHUPOBATH BHIBO/IHI,

OCYIIECTBIISTh TPSMbIE M KOCBEHHBbIE H3MEpPEHHsS (PU3NYECKUX BEIUYHMH, MPH ITOM
BBIOMpATh ONTUMAIBHBIH CIIOCOO W3MEpPEHWS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKH
MOIPEIIHOCTEN U3MEPEHUN;

WCCIICJIOBATh 3aBUCHMOCTH  (PU3WYECKUX BEIMYMH C HCIOJB30BAaHUEM  IPSMBIX
U3MEpPEHUIl: TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHpPOBATH PE3yJIbTaThl IMOITYYSHHOMN
3aBHCHUMOCTH (PH3UYECKMX BEIMYWH B BHJAE TaOMMI W TpaduKOB, JelaTh BBIBOJBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

coOMIOaTh TpaBuia OE30MAaCHOTO TpyJa NPH TMPOBEACHUU HCCICIOBAHUN B paMKax
y4e0HOrO0 OJKCIEepUMEHTa, Y4eOHO-HUCCIEeNOBATEIbCKOW U TPOEKTHOW JEATENIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEILHBIX YCTPOHCTB U JIAOOPATOPHOTO 000PYI0BAHHS;



pemiate pacu€THBIE 3aJaddl C SBHO 33JaHHON (HU3MYECKOM MOJENBIO, HCIOIb3Ys
(I)I/ISI/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3aJa4r BBIGI/IpaTB (bmnqem(y}o
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJIbl, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDh PCAJIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHUS (1)I/ISI/I‘ICCKOI71 BCJIIMYHHBI,

penraTte KaueCTBEHHBIE 3aJayd: BHICTPAUBATh JIOTUYECKH HENPOTHBOPEYHMBYIO IIEHNOYKY
paccyXKIeHHU C ONIOPO HAa N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCIIONIB30BAaTh IPHU PEIICHWH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpMannOHHBIC
TEXHOJOTMH JUIsl TOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALUU U IPEACTaBICHUS y4eOHOU u
HAy4HO-TIONYJISIPHOM HMH(OpManuy, MOJXY4YEHHOH W3 pasIMYHBIX HCTOYHHKOB, KPHTHYCCKH
aHAJIM3UPOBATh NOTy4aeMyI0 HH(POPMAIHIO;

OOBSCHATh NPUHIOMIBI ACHCTBHS MAIIMH, HPUOOPOB M TEXHUYECKUX YCTPOICTB,
pas3nnyaTth yciaoBUs MX O€30MaCHOTO MCIIOIB30BaHUS B IOBCEAHEBHOM KU3HH,

NPUBOJIUTH NPUMEPHI BKJIaZa POCCHUHCKUX U 3apyOEKHBIX yUEHBIX-(H3HKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIB30BATh TEOPETUYECKUE 3HAHUS 1O (HU3MKE B MOBCEJAHEBHON JKU3HH JUIs
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHsI 30POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPY KalOIIeH cpee;

pa60TaTI> B TIpynInie € BBIIOJHCHUCM PA3JIMYHBIX COLMAJIbHBIX pOHCI;'I, IJIaHUPOBATh
paboTy TPYHIBI, PAaMOHAJIBHO paclpelessaTh OOSM3aHHOCTH W IUIAHUPOBATH JESATEIBHOCTH B
HECTAHJAPTHBIX CUTyalUAX, aACKBATHO OLICHMUBATHL BKJIaJ KaXXIOTO M3 YYAaCTHHUKOB I'PDYIIIBI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATUYECKOE ILIAHUPOBAHUE 10 KJIACC

KosamnyecTBo yacoB DJIEKTPOHHbIE
. HaunmeHnoBaHue pa3ie/ioB U TeM W3 uux (undposrbie)
Ne ni/m IporpaMmb1 Beero | ayaur/camocr KOﬁHTpOJ’IbHLIe HpﬁaKanecKHe 0Bpa30BATETBHbIE
padoThI padoThI pecypcb
‘ Paznen 1. PU3UKA U METOAbl HAYYHOI'O IO3HAHUA
11 ®u3nKa U METO/Ibl HAYYHOTO 2 1/1 Bu6moteka [JOK
' IIO3HAHHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2 1/1 ‘
| Pasyten 2. MEXAHUKA
2/3 bubaunoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
3/4 bubmmoreka [JOK
22 Jlunanika ! https://m.edsoo.ru/7f41bf72
4/2 bubnmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps://m.edso0.ru/7fA1bf72
Htoro mo pazneny 18 9/9 |
W Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 4/5 1 bubnnorexa [JOK
' KUHETHYECKOU TEOPHUHU https://m.edsoo.ru/7f41bf72
3/7 bubmuoreka [{OK
3.2 OCHOBI TEPMOMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 1/4 bu6muoreka [JOK
' ®da30BbIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Htoro o pazaeny 24 8/16 |
Paznen 4. DJIEKTPOAUHAMUKA
2/8 bubmuoreka [{OK
4.1 I7eKTpoCTaTHKa 10 . https://m.edsoo.ru/7f41bf72
492 [locTOSIHHBIN 27EKTPUUECKUN TOK. 12 4/8 1 bu6muotexa [JOK
' Toku B pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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HWToro 1o pasaerny 22 6/16
PesepBHOE Bpemst 2 0/2
OBIIEE KOJIMYECTBO YACOB I10 68 24/44

I[TPOTPAMME




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM N3 Hux (undposbie)
Ne ni/n IPOrpaMMbI Beero Ayut/ Ezl;Ta[g:)J;:l pl'li)ﬁzz)lil;memne 06pa30BaTEIbHbIE
Camoct pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
MarauTtHOe 1oje. DIeKTPOMarHUTHAS 8/3 bubsmorexa [IOK
1.1 ’ 11 1 3 https://m.edsoo.ru/7f41
WHTYKIUS c97c
Hroro no pazueny 11 ‘ 8/3
Paznen 2. KOJIEBAHUWSI 1 BOJIHbBI
MexaHHYeCKHE U 3JICKTPOMArHUTHBIC 712 bubmorexa LIOK
2.1 9 1 https://m.edsoo.ru/7f41
KoJIcOaHus
c97c
MexaHUYecKue u AJIeKTPOMarHUTHbIE 41 bubmorexa LIOK
2.2 5 1 https://m.edsoo.ru/7f41
BOJIHBI
c97c
8/2 bubaunorexa [JOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41
c97c
Hroro no paszneny 24 ‘ 19/5
Pa3znen 3. OCHOBBI CIIEIIMAJTBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBBI CIIEIMATILHON TEOPUHU 3/ bubmmorexa HOK
3.1 4 1 https://m.edsoo.ru/7f41
OTHOCHTEIIbHOCTH
c97c
HWToro 1o pasaeny 4 | 3/1
Pa3znen 4. KBAHTOBASI ®U3UKA
4/2 bubmuoreka [{OK
4.1 DeMeHThl KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41
c97c
4.2 CtpoeHue aToma 4 \ 2/2 bubnunorexa [IOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41
c97c

32 bubanorexa [JOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41
c97c
HWToro 1o pasaeny 15 9/6
Paznen 5. 9JJIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
4/3 bubanorexa [JOK
5.1 DJIeMEHTBI aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41
c97c
Hroro no pazueny 7 | 4/3
Paznen 6. OGOBIAIOIEE IIOBTOPEHUE
1/3 bubaunoreka [JOK
6.1 O06o01m1aroiee MOBTOPCHHE 4 https://m.edsoo.ru/7f41
c97c
Hroro no paszneny 4 ‘ 1/3
PesepBHOE Bpewmsi 3 | 0/3
OBIIEE KOJIMYECTBO YACOB I1O 68 44/24

[NPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

KoanuecTBo 4acoB
J%k!

Tema ypora Bee | mix oyaenun | obpasosatenate pecypest | U3
ro | Ayn/ | K/P | JI/P
Camo
CT

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

Temal. «®@u3uKa M MeTObI HAYYHOI'0 O3HAHUS» (24)

®dusnka — Hayka o npupoze. Hayunsie 1/0 bubmmorexa [IOK
1.1/1 1 .
METO/IbI IIO3HAHHUS OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
112 | conpewermon nayemoi rapmmmanpars | 1| BuGmnoresa LIOK
' P . Hay P P4, https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOM JISSITeIIbHOCTH JIFO IS
Paznen 2. MEXAHUKA(184)
Tema 1. « KunemaTnka « (59)
MexaHn4ecKoe IBHKEHUE. 0,5/0,5
211 OTHOCHUTEILHOCTh MEXaHUUECKOTO 1 bu6nuoreka [IOK
' nBikeHus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe
2.1/2 PaBHOMEpHOE PAMOIIMHEITHOE TBUKEHUE 1 0.5/0,5 bubmmorexa LIOK
' P P g https://m.edso0.ru/ff0c3620
21/3 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 0,5/0,5 bubnuorexa [IOK
' JIBHKCHHE https://m.edsoo.ru/ff0c372e
21/4 CBobopHOe majieHne. Y CKOpeHHe 1 0,5/0,5 bubnuoreka [IOK
' CBOOOIHOTO MAaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nuxenue. [[Buxenue 0/1 bubnnorexa [JOK
2.1/5 . 1 .
MaTepHaIbHONW TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
Tema 2. «/Innamuka» (74)
[Tpunuun otHOCUTENBHOCTH [ amues. 0,5/0, Bubmorexa LIOK
2.2/1 WNHeprimanbHbIe CHCTEMBI OTCUETA. 1 5 )
o https://m.edsoo.ru/ff0c3be8
[Tepsslii 3ak0H HproTOHA



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunmun

0,5/0,5

. bubmuorexa [JOK
9 2.2/2 CYNEPIIO3UIUU CHIL. BTOpOI/IvSaKOH 1 https://m.eds00.ru/ff0c3be8
HproTOHA /17151 MaTEpUATBHON TOYKU
10 59/3 Tpernii 3axon Herorona s 1 0,5/0,5 bubmmoreka LIOK
' MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
1 2 9/4 3aKOH BCeMUPHOTo TArorenus. Cuiia 1 0,5/0,5 bubmunoreka LIOK
' TspkecTu. [lepBas KocMuUecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
0,5/0,5 bu6nuoreka [IOK
12 2.2/5 Cua ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapdumueHT Tpenusi. 0,5/0,5
bubnnoreka IIOK
13 2.2/6 Cuita conpOTHBIICHHUS IPU JBUKEHUN 1 https://m.eds0o.ru/ff0c3f76
TeNa B KUJAKOCTH WJIH ra3e
[TocTynaTenbHOE U BpaIlaTeIbHOE 0/1
14 29/7 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. 1 bubnmoreka [JOK
' MowmenT cuibl. [Tnedo cubl. Y cioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeENa
Tema 3. « 3aKOHBI COXpAHEHHUs] B MeXaHUKe» (64)
NMnynec MaTepuaibHOW TOUYKH, CUCTEMBI 0,5/0,5
15 23/ MaTepHalbHBIX TOUEK. IMITyJIbC CUTIBI. 1 bubmuoreka [JOK
' 3aKOH COXpaHEHHUs UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABM)KEHHE
Pa6Gora u momHocTs cuisl. Kunernyeckas 0,5/0,5
16 2.3/2 SHeprusi MaTepuanbHoi Touku. Teopema 1 EH6H_HOTeKa L1OK
N https://m.edsoo.ru/ff0c4502
00 U3MEHEHUU KHHETUYECKOW YHEPTUI
[ToreHmanpHas 3HEPTHUsl. 0,5/0,5
[ToTenmanpHas SHEPTHSI YIIPYTO
17 2.3/3 nehOpMUPOBAHHON MPY>KUHBI. 1 EH6H_HOTeKa L1OK
https://m.edsoo.ru/ffOc461a
[MoteHmanpHast SHEPTHs TeJIa BOIU3U
MTOBEPXHOCTU 3eMITH
[ToTeHMaabHbBIE U HEMOTEHIMAJIbHbIE 0,5/0,5
18 2.3/4 cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX 1 Eubmaorexa OK

CHJI C U'3BMEHEHHEM MEXaHHMYSCKOM

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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SHEPIUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOM SJHEPruu

19

2.3/5

JlaGopaTopnasi pa6ora «MccienoBanue
CBSI3M padoThI CHJIbI C U3MEHEHHEeM
MeXaHUYeCKOIl JHEPTUM TeJia Ha
npuMepe pacTsizkeHusi pe3MHOBOI0
KITYTa»

20

2.3/6

KonTpoabsHasi padora no reme
«Kunemartuka. lunamuka. 3aKoHbI
COXpaHeHHMs] B MEXaHMKEe»

1

1/0

1/0

1

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4h74

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMMUKA (244)

Temal. «OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI Teopum» (94)

21

3.1/1

OcCHOBHBIE TIOJ0XKEHUS MOJIEKYJIISIPHO-
KMHETUYECKON TeOprHu. bpoyHOBCKOE
neuxenue. Auddysus

1

0,5/0,5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?

22

3.1/2

XapakTtep JBUKEHUS U B3AaUMOJICHCTBUS
YyacTull BeuecTsa. Monenu ctpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

0,5/0,5

23

3.1/3

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrossaHas ABoraapo

0,5/0,5

24

3.1/4

TermoBoe paBHOBecue. TemnepaTypa u e€
usmepenue. lllkana remneparyp Llenbcus

0,5/0,5

25

3.1/5

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

26

3.1/6

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JIBUKEHUSI MOJIEKYJI. Y paBHEHHE
MengeneeBa-Knanelipona

27

3.1/7

3akoH JlanbToHa. ["a30BbI€ 3aKOHBI

0,5/0,5

0,5/0,5

0/1

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c511e

28

3.1/8

JlaGoparopnas padora «UcciaenoBanue
3aBHMCHMOCTH MEKIY NapaMeTpaMu
COCTOSIHUSI Pa3pesKeHHOr0 ra3a

1/0



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

29 3.1/9 M3omporieccrl B HI€aaIbHOM Ta3e U UX 1 0/1 bu6nmoreka [IOK
' rpaduuecKoe MpeCTaBICHHE https://m.edsoo.ru/ff0c570e
Tema 2. «OcHoBBbI TepMOoaMHAMUKI (104)
BnyTtpeHnHss sHeprus 0,5/0,5
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI
30 3.2/1 e€ n3MeHeHus1. KonuaecTBoO TEIIOTH U 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c5952
pabota. BHyTpenHnsist sneprus
OJIHOATOMHOTO HJICATHbHOTO Ta3a
0,5/0,5 bu6nuoreka [IOK
31 3.212 Bret ennonepesay ! https://m.edsoo.ru/ff0c5¢c36
Y enbHas TEIUIOEMKOCTH BEIIECTBA. 0/1 Bubsmorexa LIOK
32 3.2\3 KonudecTBo TEIIoThI IpH 1 .
o https://m.edsoo.ru/ff0c5¢c36
Termonepenaye. AauadaTHbI mpoiecc
[TepBbIii 3aKOH TEPMOJIMHAMHUKHU U €TI0 0/1 bubnmnoreka HOK
33 3.2/4 1 )
IPUMEHEHHE K H30MpoIieccam https://m.edsoo.ru/ff0c5efc
3 yeTBepTH
34 32/5 HeoOpatumMocTh mpoIieccoB B MPHUPOIE. 1 0,5/0, bu6nuoreka [IOK
' Bropoii 3aKk0H TepMOIMHAMHUKH 5 https://m.edsoo.ru/ff0c6230
35 32/6 [Mpunnun nevictus u KI1J TrermoBoit 1 0,5/0, bu6mmoteka [IOK
' MalIiHbI 5 https://m.edsoo.ru/ff0c600a
36 3.217 [ukst Kapro u ero KITJ| 1 0/1
37 32/8 DKosoruyeckue npoodaemMbl 1 0/1
TEIIOIHEPTETHKHU
38 32/9 O6o06maromuii ypok «MonexkysipHast 1 0/1 bubnuotexa [JOK
' ¢uzuka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
39 513[]:)?1[:1)(“?1}:":[5; 6(]?11311?«238&[0351 1 = 1 bubmorexa LIOK
yJIp ) https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKH
Tema 3. «ArperatHble coCcTOsIHMS BenlecTBa. Ma3oBbie mepexoabl « (54)
40 33/1 [TapooOpa3oBanre U KOHIEHCAITHS. 1 0/1 bubnuotexa [JOK
' Vcniapenue u KuneHune https://m.edsoo.ru/ff0c63b6
41 3.3/2 AOCOJIIOTHAS ¥ OTHOCHTEIbHAS 1 0/1 bubmmoreka IJOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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BJIAJKHOCTb BO3/1yXd. HaCBIHleHHBIﬁ map

https://m.edsoo.ru/ff0c64d8

Teépnoe teno. Kpucrammmueckue u 0,5/0,5
42 33/3 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB 1 bubnmoreka [JOK
' KpHUCTaIoB. JKuaKue KprCTalIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 3.3/4 [InaBnenue u kpucTauM3auus. Y geiabHas 1 0,5/0,5 bubmuorexa [JOK
' TeruioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
0/1 bubaunoreka [JOK
44 3.3\5 VYpaBHeHHE TEMIOBOTO Oaanca 1 https://m.edsoo.ru/ff0c6820
Pazgen 4. OJIEKTPOJIMMHAMUKA
Tema 1. «QaekTpocraTukay (104)
DneKTpu3anus Tei. IINEKTPUIECKUN 0/1 bubnuorexa [HOK
45 4.1/1 1 )
3aps. JIBa BUa DIIEKTPHUCCKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
46 4.1/2 E(I))J'? B;’ H(I){;I;( HI-’II/?I?I/:I) nggﬁif aQHEHUs 1 0o bubmorexa LIOK
' YHIPOBOA ' P https://m.edsoo.ru/ff0c6bcc
AIICKTPUYECKOTO 3apsiia
BsaumosetictBue 3apsaoB. 3akon Kymnona. 0,5/0,5 bubmmorteka [JOK
47 4.1/3 - . 1 _
ToueuHbIl TIEKTPUUESCKHIA 3aps]] https://m.edsoo.ru/ffOc6ce4
o | | Hmpemesmoon eopmemors o, [ i B morea 10K
' DU CYTICP w P https://m.edsoo.ru/ffOc6df2
nojiei. JINHUM HanpsHKEHHOCTH
49 415 PaGota cuit 31eKTpoCcTaTHuecKoro moJsl. 1 0/1 bubnmnoreka [JOK
' IToreHmuan. Pa3HOCTh MOTEHIIMAIIOB https://m.edso0.ru/ff0c6f00
S0 U6 | smrpocrammeckon mone. L buGaorexa LIOK
' ' https://m.edsoo.ru/ff0c7018
JIuaekTprudecKas MpOHHUIIAEMOCTh
N 0/1 bubmuorexa [JOK
51 4.1\7 OnexTpoémrocts. Konmencarop 1 https://m.edsoo.ru/ff0c7126
2| 418 sonsencaropn. Sueprnsapmrenoro | 1 Bubmiorera LIOK
' ' https://m.edsoo.ru/ff0c72c0
KOHJIeHCAaTopa
53 4.1\9 JlaGopaTopnas padora ""U3mepenue 1 1/0 1



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c72c0

3JIEKTPOEMKOCTH KOHIeHcaTopa'"

54

4.1/10

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
ammapara, CTpyHHOT0 IpUHTEpa.
DJIeKTpOoCTaTUYECKas 3allIHTa.
3a3eMiieHHe IEKTPOIPUOOpPOB

0/1

Tema2. « IlocrosiHHbIIi djIekTpUUYecKknid TOK. TokM B pa3jiM4HbIX cpel

ax» ( 12q9)

55

4.2/1

DIIEKTPUUYECKHI TOK, YCIOBHS €0
cymectBoBanusl. [locrosaunsiii Tok. Cuia
toka. Hanpsbxenue. ConpoTuBieHue.
3akon Oma 1 yyacTKa Lenu

56

4.2/2

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COSIMHCHHSI PE3UCTOPOBY

57

4.2/3

PaboTta 1 MOIITHOCTB ANMEKTPUUECKOTO
Toka. 3akoH Jlxkoyins-Jlenia

58

4.2/4

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«3mepenune DJIC ucTOUHMKA TOKA U €T0
BHYTPEHHET0 CONPOTUBIICHUSD)

59

4.2/5

ONEeKTpOHHas MPOBOAUMOCTB TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh

60

4.2/6

DneKkTpudeckuil Tk B Bakyyme. CBolicTBa
JJIEKTPOHHBIX ITYYKOB

0,5/0,5

0,5/0,5

0,5/0,5

0,5/0,5

0/1

0/1

bubnnoreka IIOK
https://m.edsoo.ru/ff0c74f0

bubmorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmmorexa [JOK
https://m.edsoo.ru/ffOc7ae0

61

4.2[7

[TomynpoBOAHUKH, UX COOCTBEHHAS U
IIpUMeECcHas MPOBOAUMOCTh. CBoOMCTBA P—
n-nepexoja. [loxynpoBoJHUKOBEIE
pUOOPHI

0/1

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

4.2/8

DJIEKTPUYECKUH TOK B paCTBOPAX U

0,5/0,5

but6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

pacIiiaBax 3JCKTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DNeKTpoIuTUYECKas JUCCOIMALIHS.
DJIEKTPOJIN3
DJIeKTpUYECKUI TOK B ra3ax. 0,5/0,5
63 4.2/9 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
' HECaMOCTOSITEIbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckue mpudopsl U yCTPOCTBA U 0/1 Bubmiorexa LIOK
64 4.2/10 | wux npaktuueckoe npuMeHenue. [Ipasuna 1 httos://m.ed I£60c86f
ps://m.edso0.ru C C
TEXHUKH 0€30MaCHOCTH
65 42/11 O0o0marmui ypok 1 0/1 bubmuorexa [IOK
' «DJIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTpoabHasi paéoTa mo teme 1/0
66 42/12 «uexrTpocraTuka. [locrosiHHBIN 1 1 bubmmorexa [IOK
' yjekTpuyecknii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JHYHBIX Cpeaax»
Pasjen 5. PezepBHoe Bpemsa(24)
67 51 PesepsHbiil ypok. KonTposabnas pabora 1 0/1 bubnunoreka [JOK
' no teme ""JiekTpoauHaMuKa' https://m.edsoo.ru/ff0c8c56
68 59 PesepBubIil ypok. O600maronmii ypok mno 1 0/1 bubnuotexa [JOK
' temaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
UTOTO 68 | 24/44 3 3



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

IToypounoe niianuposanue 11 KJIACC

KosnvecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTtejibHbIE
U3y4eHus pecypebi
Ne /| Tema ypoka
N3 vux | Konrtpoabublie IIpakTuyeckue
Bcero
Ayn/ padoThI padoThI
Camocr
Pa3nen 1. JIEKTPOJANHAMUKA
Temal. «MaruutHoe noJie. JJIeKTPOMArHUTHast HHAYKIUA» (114)
[TocTossHHBIE MATHUTEL U UX 0,5/0,5
|| et Marmor | B 10K
: . https://m.edsoo.ru/ff0c9778
UHAYKIAA. JIMHAA MarHATHOM
WHIYKIAH
MarnuTHO€E 1oJjie TPOBOJIHUKA C 0,5/0,5
9 TokoM. OnbIT Dpcrena. 1 bubnnoreka [JOK
B3anmopelicTBiE MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «3yuenue 1/0 Bubnorexa [TOK
3 MATHHTHOTO TOJIA KATYIHIIH © . . https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME€ MAarHUTHOTO TOJIST Ha 1/0
IIPOBOJIHUK C TOKOM. Cuita
4 Awmmnepa. JlabopaTtopHas pabora 1 1 bubnuoreka [IOK
«HccnenoBanue AeiCcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»
5 JelicTBUe MAarHUTHOTIO TOJISI HA 1 0,5/0,5 bubnmoreka [JOK
JBHOKYIIYIOCS 3apSKEHHY O https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

yactuity. Cuna Jlopenma. Pabora
cuJiibl JIopeHna

DNeKTpOMarHuTHAST UHYKITHSI. 0,5/0,5
IToTok BeKTOpa MarHUTHOM
uaaykuud. DJ1C uHayKum. 1
3aKOH 3JIEKTPOMarHuTHOM
unaykunu Papanest

JlaGopaTopHnas pabota 1/0
«HccnenoBanue sIBJICHUS 1 1
AIEKTPOMArHUTHON MHIYKITUI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTHBHOCTE. SIBNICHUE 0,5/0,5
camonHykuuu. 9J1C
CaMOUHIYKIUU. DHEPrusi 1
MarHUTHOT'O TOJISL KaTyIIKHU C

TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHUYECKHE YCTPOHUCTBA U HX 0,5/0,5
NPUMEHEHHE: TIOCTOSIHHBIC
MarHuThl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIh, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII,
WHIYKITUOHHAS 11eYb

10

O06o6marmuii ypok «MarauTaoe 1/0
noJjie. DJIeKTPOMarHUTHAs 1
I/IH,Z[YKI_[I/IX »

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora o teme 1/0
«MarnuTHoe 1noe. 1 1
DJeKTpOMAarHUTHAS! HHTYKIIHSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

Paszpnen 2. KOJIEBAHUMS U BOJIHbBI(244)

Temal. «KMexaHnuyecKkue M 3J1eKTPOMAarHUTHBIE KOJIeOaHUSD)

12

O9)

CBOOOIHBIE MEXaHIYECKHE 1/0
KoJjeOanus. ['apMmoHUvecKre
KoneOaHus. YpaBHEHUE

TapMOHHMYECKHX KOJICOaHUH.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

[IpeBparienue sHepruu

13

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproJia MajbIX KOJIeOaHH Tpy3a
HA HUTH OT JITMHBI HUTH U MacChl
rpy3a»

1/0

14

KonebarenpHbIi KOHTYD.
CBOOOTHBIC IEKTPOMArHUTHBIC
KoJieOaHMs B UI€aIbHOM
KoJicOaTeIbHOM KOHTYPE.
AHaJ'IOFI/IFI Me)KI[y MEXAaHNYCCKUMNU
U 3JICKTPOMarHUTHBIMU
KOJIeOaHHSIMU

0,5/0,5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUsI SHEPTUU B UJICAIILHOM
K0JIe0aTeIbHOM KOHTYpe

16

[TpencraBneHue o 3aTyXaromux
Kosie0aHusx. BelHyX1eHHbIE
MeXaHUUYECKUe KojaeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHMs

0,5/0,5

1/0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchb86

17

[IepeMeHHBIH TOK.
CuHycouanbHbIN IepeMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOIIIEE 3HAYCHUE CUITBI
TOKA U HaIIPSKEHUs

18

Tpauncdopmarop. [Ipoussozactso,
nepegava u norpedieHue
JIIEKTPUYECKON SHEPIUU

1/0

0,5/0,5

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

19

Y CTpolcTBO M TPAaKTHYECKOE
MPUMCHCHHUC SJICKTPUYCCKOT'O
3BOHKa, FeHepaTopa nepeMeHHOro

0,5/0,5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

TOKa, JIMHAIT QJICKTpOoIIepeaayd

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynpTypa ncnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU

1/0

21

Mexannueckune BOJIHBI, YCJIOBUA
pacnpocrpanenus. [lepuos.
CxopocTb pacnpocTpaHEHUs U
JuuHa BoJHbL. [lonepeunslie n
MMPOAOJBbHBIC BOJIHBL

1/0

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKkopocThb 3ByKa. I poMKOCTB
3ByKa. Bricora ToHa. TemOp 3ByKka

0,5/0,5

bubmuorexa [JOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMarHUTHbHIE BOJIHBI, UX
cBOMCTBA U cKOopocCTh. [Ikana
AJIEKTPOMATrHUTHBIX BOJIH

24

HpI/IHI_II/IHBI paaruoCBA3U U
TCIICBUACHUA. PazButne CpCaAcCTB
CBs3H. Paﬂnonoxaum{

25

Kontponbnas padota «Konebanus
U BOJIHBD)

26

IIpssMonuHeiiHOE
pacrpoCcTpaHEHHE CBETA B
OAHOPOJHOM cpene. ToueuHsli
HMCTOYHUK cBeTa. JIyy cBeTa

27

OTtpaxxeHue cBeTa. 3aKOHbI
oTpakenus cera. [loctpoenue
M300paKCHHH B TUIOCKOM 3€pKaJie

28

[Ipenominenue ceera. IlonHoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIi yroia nojaHoro
BHYTPEHHETO OTPaKECHHUS

0,5/0,5

1/0

1/0

0,5/0,5

0,5/0,5

1/0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29

JlaGopaTopHnas pabota
«3mepeHune nmokasaresst
NPETOMIJICHUS CTEKIIa

1/0

30

JIunzel. [loctpoenue
n3o0paxenuii B muH3e. Gopmyna
TOHKOM JIMH3bI. Y BEJIMUCHUE
JIUH3BI

31

JlaGopaTopHnas pabota
«HccnenoBanue CBOMCTB
U300paKEHUI B JIMH3aX»

32

Hucniepcust cBera. Ciio>KHBIM
cocraB Oenoro ceTa. L[Ber.
JlaGopaTtopHnast pabota
«Habnronenue qucnepcuu cBeTay

33

Wutepdepennys ceeta.
Hudpaxus certa.
JudpakumonHas pemeérka

1/0

1/0

1/0

0,5/0,5

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

bubmuoreka [JOK
https://m.edsoo.ru/ffOcddle

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

[Torepe4HOCTh CBETOBBIX BOJIH.
ITonspusanus ceera

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NpUMEHEHUs

0,5/0,5

1/0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf02e

36

['paHuIIBl TPUMEHUMOCTH
KJ1aCCUYECKON MEXaHUKH.
[ToctynaTel cnenuaibHON TEOPHUHN
OTHOCHUTEIBHOCTH

1/0

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
BPEMEHHU U COKPAIICHHUE JITTUHBI

0,5/0,5

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

38

OHeprusi ¥ UMITyJIbC
pensITUBUCTCKON yacTUlbl. CBA3b
MAacChlI C SHEPTUEH U UMILYJIbCOM.
DHeprusi NoKos

0,5/0,5

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

o | Ko pors Ormme srEmorera 0K
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®doronsr. Popmyia [Tnanka. 0,5/0,5 bubmmoreka [IOK
DHeprus ¥ uMITyJibC GpoToHa https://m.edsoo.ru/ffOcfel6
0,5/0,5
o | e nmesme BrEmorera LOK
' o https://m.edsoo.ru/ffOcffc4
CroJieToBa
3akonbl hoTodddekra. 1/0
42 VYpaBHeHue DUHINTEHA 11 bu6mmoreka [IOK
dorordpdekra. «KpacHas https://m.edsoo.ru/ff0d015e
rparumay Gororddexra
o | fmmmeesometli [0 Bemorera 10K
: https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckne ycTpoicTBa U 0,5/0,5
44 NPaKTUYECKOE MPUMECHEHUE:
dboTorneMeHT, GOTOATIUHK,
COJIHEYHas OaTapesi, CBETOIUO/T
45 Pemenue 3agau mo teme 0,5/0,5 bu6mmorexa [IOK
«DJIEMEHTHI KBAHTOBOM OITHUKM https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHa. ONBITE 0,5/0,5
16 Pezepdopna no paccesauro o- bubmuotexa [JOK
yactull. [[nanerapaas Moaens https://m.edsoo.ru/ff0d091a
aToma
0,5/0,5 bubmuorexa [JOK
4 Mocrynarei Bopa https://m.edsoo.ru/ff0dOafa
W3ityueHne u morIomeHne 0,5/0,5
48 (OTOHOB TPH MEPEX0/Ie aTOMA C bubarorexa [JOK
OJTHOTO YPOBHS DHEPTHH Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpos
49 BosHOBBIE CBOWCTBA YACTHII. 0,5/0,5 bubmnoreka [JOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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Bousnnbl ne bpoiins.
KopmyckynspHo-BOIHOBOM
nyanm3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTer Pesepdopna mo
OIPEEIICHUIO COCTaBa
PalMOaKTUBHOTO M3ITYUYCHHUSI

0,5/0,5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, ramma-
u3yueHus. Briusaue
paI[HOElKTI/IBHOCTI/I Ha JKXUBBIC
OpraHUu3MbI

0,5/0,5

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnaja. ["amma-uzaydyeHue

0,5/0,5

53

OHeprus CBA3U HYKIOHOB B SIpE.
S nepHbie peakuuu. A nepHblid
peakrtop. [IpoGiemsl,
NEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI AIEPHON IHEPTETUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

0,5/0,5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOJII0/IEHUS ¥ perUCTpaliu
areMeHTapHbIX yactull. Kpyribrit
cron «DyHIaMeHTaIbHbIE
B3auMoaeHcTBHUA. ENMHCTBO
(bU3UIECKON KapTHHBI MUPAY

1/0

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3se3nus,
SpKUE 3BE3/bI, TUIAHETHI, UX
BuauMoe ABkenne. ConHeyHas
cHucTeMa

0/1

56

Counnne. ConHeunast akTUBHOCTD.

0,5/0,5



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Uctounuk sueprun ColiHia u
3BE3N

57

3BE3 MBI, NX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
110CJIEI0BATEIbHOCTH.
BuyTtpennee ctpoenue 3BE3/I.
CoBpeMeHHbIE NPECTABICHUS O
MIPOUCXOXKICHUU U IBOJIOIUN
Connua u 3B€37

58

Mnineunsiii [1yTe — Hama
lNanmakruka. [Tonoxxenue n
neuxenne Connna B ["anakTuke.
lNanmakTuku. YEpHbIE ABIPHI B
AJpax TaJaKkTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbuioro B3peiBa.
PenukroBoe uznyueHue.
MertaranakTuka

60

Heperennbie mpo0ieMsl
aCTPOHOMUHU

61

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

0,5/0,5

0,5/0,5

0,5/0,5

1/0

1/0

62

O6o06maromuit ypok. Poib
(U3HUKN U aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YeJI0BeKa

0,5/0,5

63

O606maromuit ypok. Pois u
MeCTO (PU3UKU U ACTPOHOMHH B
COBPEMEHHOMN HAyYHOUM KapTHUHE
Mupa

0,5/0,5

64

O60o0maromuii ypok. Posib

0/1




¢busnueckoil Teopuu B
(hopMUpOBaHHUH TIPEICTABICHHUN O
(bu3nueckoil KapTuHe MUpa

65

O6o06maromuii ypok. Mecro
¢u3nvecKoil KapTUHBI MHUpPa B
o0IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIA O IPUPOJIC

0/1

66

PesepBHblil ypok. MaruutHoe
oJIe. DIEKTPOMarHuTHas
UHIYKIUS

0/1

67

PesepBHblii ypok. OnTHKa.
OcHOBBI cIeLIMATILHON Teopuun
OTHOCHUTEIIbHOCTH

68

Pesepnelii ypok. KBanrosas
¢u3nka. D1eMeHThl aCTPOHOMMHU U
acTpo(U3HUKH

0/1

0/1

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

44/24



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1.®uzuka 10 xknacc Mskuies I'.5.,byxosues b.b.,HapyruuB.M. noxa pegakuueit

[TapdentbeBoit H.A. AxnumoHepHOe H31aTeIbCTBO» M3 1aT€IbCTBO MTPOCBEIICHHE)
2. .@usuka 11 knacc Maxkuues I'.41.,byxosues b.b.,HapyruuB.M. nox penakuueit
ITapdentbeBoit H.A. AxknuoHepHoe u3aaTeIbCTBON M3 1aTEIBCTBO MPOCBEIICHUEY

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru






