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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHETO OOIIEro oOpa3oBaHUS
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
npeamera «®Pusznka» B oOpa3oBareNbHbIX oOpranmzanusx Poccuiickoit  @Denepanuu,
pean3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIC IPOrPAMMBL.

Conepxa
HUE TPOrpaMMBI
1o Gu3uKe HAMPaBJICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KApTUHBI MUPA 00YUarOIIIXCS
10-11 xmaccoB mpu oOyueHun wux (u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesTeNIbHOCTHOrO noaxoja. Ilporpamma no gusuke coorserctByet TpedoBanusm ®I'OC COO k
IUTAHUPYEMbIM JIMYHOCTHBIM, TMPEAMETHBIM W METalpeIMETHBIM pe3ylibTaTaM oOydeHus, a
TaKkKEe YYUTHIBACT HEOOXOAMMOCTh pealH3alliid MEXKIPEIAMETHBIX CBS3ed (U3HKH ¢
€CTeCTBEHHO-HAYYHBIMU YYEOHBIMH TpeaMeTamMu. B Hell ompenensioTcsi OCHOBHBIE IIETU
u3ydeHuss (PU3UKM Ha YPOBHE CpPEAHEr0o OO0IIero oOpa3oBaHUs, IUTAHUPYEMBIC PE3yJIbTaThl
OCBOEHUS Kypca (DU3UKHU: IMYHOCTHBIE, METAlIPEeIMETHBIE, TPEMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIIOYACT:

IUTAaHUPYEMbIE PEe3yJIbTaThl OCBOEHUSI Kypca (pu3mku Ha 6a30BOM YPOBHE, B TOM YHCIIE
MPEAMETHBIC PE3YJIBTATHI IO TOAaM O0yUEHHUS;

coziep;kanue yuyeOHoro npeamera « Ou3uka» mo rogam 00ydeHus..

dusnka Kak Hayka O HambOojee OOIIMX 3aKOHaX MPUPOABI, BBICTyHass B KayecTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKIJIaJ] B CHUCTEMYy 3HaHUH 00
okpyxarormeM Mmupe. LIKompHBIA Kype (DU3WKH — CHUCTEMOOOPA3YIONIMH ISl €CTECTBEHHO-
HAYYHBIX y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouosioruedt, ¢Gusndeckol reorpagueili U acCTPOHOMHEH.
Hcnonp30BaHWe W aKTMBHOE MPUMEHEHHE (PHU3NYECKUX 3HAHHUM OINpenenseT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJTyYeHHUs] HOBBIX MaTepHallOB C 3a/IaHHBIMU CBOMCTBaMHU M Apyrux. M3ydenue Gpusuku BHOCUT
OCHOBHOM BKJIaJl B (DOPMHUPOBAHHE E€CTECTBEHHO-HAYYHOW KApPTHHBI MHUpa OOYYArOIINXCS, B
dbopMupoBaHUe YMEHUI IPUMEHATh HAYYHBIN METO/]I MO3HAHUS NP BHIMOTHEHUH UMH YYEOHBIX
HCCIIEI0BAHUMN.

B ocHOBY kypca ¢hu3uku A ypoBHS CpeHEro 00I1Iero 00pa3oBaHus MOJIOKEH Pl UACH,
KOTOpPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SBISIETCS JTOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPXKUT MaTepuail U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET KaK BOMPOCH KJIACCUYECKOU, TaK U
COBPEMEHHOM (DU3HKH.

Hoesa cenepanuzayuu. B cOOTBETCTBHMM ¢ HeW MaTepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (u3mueckux Teopuil. Benymmum B Kypce siBnsieTcss (GOpMHUpPOBAHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BEIIECTBE U TIOJIC.

Hoes eymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCIoJIb30BaHHE TYMAaHHUTAPHOTO
noTeHIaNa (PU3NIECKON HAYKH, OCMBICICHUE CBS3U Pa3BUTHS (QU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuxnaouoiui nanpasnennocmu. Kypc QU3MKK TpennojiaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKUX TMPUIOKEHUH HW3YUYEHHBIX TEOpHA |
3aKOHOB.



Hoes skonoeuzayuu peanusyercss MOCPEICTBOM BBEICHHS 3JIEMEHTOB COJCp)KaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs MPoOIeM palliOHAILHOTO MPUPOOIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

Crep:KHEBBIMU dJIeMEHTaMU Kypca (U3MKH Ha YPOBHE CPEJHEro o0iiero oOpa3zoBaHUs
SBISIOTCS (u3MUecKkue Teopuu ((HOpMHpPOBAHHWE NPEICTABICHUNA O CTPYKType MOCTPOCHHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0/T B Kypce (GH3UKU pealn3yeTcs MPEKae BCEro 3a CUET
OpraHHU3aIy IKCIEPUMEHTATBHON NeATENbHOCTH oOyuaromuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIHEPUMEHTOB U
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme mo (u3uke oOBEAMHEHBI B OOIIMI CIHCOK
YUEHHUYECKUX NPAaKTUUYECKUX padoT. BuigeneHune B ykazaHHOM IepeyHe J1abopaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS YYacTHUKaMH 0O0pa30oBaTelIbHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUIAHMPOBAHUS M OCHAIICHUs KabuHeta ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBIaJCHHE OOYYaIOIUMUCS YMEHHSIMH HPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKUX BEIUYMH W TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosbioe BHUMaHMe yAENsSeTCs PEIICHUI0 PacUETHRIX U KaueCTBEHHBIX 3a1ad. [Ipu aTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBIISIOTCS 33/1a4H C SIBHO 33JaHHON (PU3MUEeCKON MOEINbIo,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHHE MPOTEKaHWs (U3NYECKUX SBICHHA M MPOIECCOB B
OKpYXaroliel >Xu3Hu, TpeOyrolue BbIOOpa (PHU3UUECKOW MOJENU A CUTyallMd IPAaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO K MaTepuanbHO-TEXHUUYECKOMY
obecrieyeHno y4eOHOro mporecca 0a30BBIH YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OMKEH M3y4daThCs B YCIOBHSIX MpeIMETHOro kabuHera (U3UKU WU B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3uk  JOMKHO OBITh HeoOXoaumoe mnaboparopHoe 000pyJOBaHHME Il BBIOJHEHUS
yKa3aHHBIX B IIpOTpaMMe 1O (U3NKE YICHHYECKHX MPAKTHIECKUX PaboT M JIEMOHCTPAIIHOHHOE
o0opyaoBaHue.

JleMoHCTpanlnOHHOE 000py/I0oBaHHE (POPMUPYETCS B COOTBETCTBUM C TPHUHIIUIIOM
MUHUMAJIBHON OCTaTOUYHOCTH M 00ECHeYnBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIEIOBAaHUS HM3Y4YaeMbIX SIBICHHH M IPOIECCOB,
OSMIOUPUYECKUX U (HYHAAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHIH.

JIaGoparopHoe 000pyZOBaHUE AJIsl YUYEHHUUECKHUX MpaKTUYeCKuX padoT dopmupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M OOecledrBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYJIOBaHMS JOJKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CHCTEM B BHJI€ IU(PPOBHIX J1a0OPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

dbopmMHupoBaHHE WHTEpeca W CTPEMIJICHUS OOYYaroIIUXCs K HAyYHOMY H3yUCHHIO
MPHUPOJIBI, PA3BUTHE UX UHTEIIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

pa3sBUTHE TPEACTABICHHH O HAYYHOM METOA€ TIO3HaHUS ©  (HOpMHUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa W3yYeHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHUe YMEHUH OOBSCHATH SBJICHUS C UCIIONB30BaHUEM (PH3MUECKUX 3HAHUU U
HAYYHBIX JIOKA3aTEIbCTB;



(dbopMHUpoBaHHE TPENCTABICHUNA O PO (DU3MKH IS Pa3BUTHUS APYTHX ECTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJOTHUH.

JlocTmkeHre 3TUX IIeNiell oOecreyrBaeTcsl peleHHeM CIeAYIOIUX 3a7ad B IPOIecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHHUS:

NPUOOPETEHUE CUCTEMbI 3HAHWK 00 OOIMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (PH3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY
Y 3JIEMEHTBI aCTPO(DU3HKH;

¢dbopMHupOoBaHHE yYMEHUIH TNPUMEHATh TEOPETUUYECKWE 3HAHUS M OOBACHEHHS
(GU3NYECKUX SIBIICHUA B MPHPOJE M JUIS MPUHATHS MPAKTHUYECKUX PEIICHHI B MOBCEIHEBHOM
KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHsI pa3IMYHbIX 33/1a4 C SIBHO 33JJaHHOW (DU3MYECKON MOJIEITBIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHue (U3UYECKOM MOJeNH, aJeKBaTHOU
YCIIOBHSIM 33]1a4H;

MOHUMaHHE (U3UYECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEILY;

OBJIQJICHUE METOJaMHU CaMOCTOSITEIIFHOTO IIAHWPOBAHUS W TPOBENCHUS (U3NIECKUX
JKCIEPUMEHTOB, aHAIW3a W HMHTEpIpeTalui WHQGOPMAIMH, OIPEICICHUS JTOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJIbTara;

CO3JIaHME YCJIOBUH ISl PAa3BUTHUS YMEHHU MPOEKTHO-HUCCIIEAOBATEIBCKOM, TBOPYECKOM
NEeSITETTHHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeIHEro o0Iiero odopazoBaHus
orBojuTcs 136 yacos: B 10 kitacce — 68 yaco (2 yaca B Hezeno), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Ipemiaraemerii B mporpamme o (Gu3MKe NepeueHb JIAOOPAaTOPHBIX M MPAKTHYECKHX
paboT SBJISIETCS PEKOMEHIOBAHHBIM, YYHUTEINb JEJIacT BRIOOP MPOBEACHHUS JIAOOPATOPHBIX padoT
¥ OMBITOB C YYETOM MHIMBHIYyaJIbHBIX OCOOCHHOCTEH 00yJaronxcsl.



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 TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (HU3NYECKUX SBJICHUI U mporieccoB. Hayunsle runoresbl. Ou3ndeckue
3aKOHBI ¥ TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Porms m mecro ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAy4YHOW KapTHHBI MHpaA, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTEIbHBIE IPUOOPHI, KOMIIBIOTEPHBIC TATUUKU.

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 OCU CUCTEMBbI KOOpAUHAT. ClloKeHUE MEepeMEIeHUu U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKCHHE. [ paduKku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, YT U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOogHOE mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonuneliHoe nBuxkeHue. JIBUKEHUE MaTEepUAIbHOW TOYKHM I10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIXO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon um
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHME: CIIMIOMETD, JBHKCHHE
CHapsJ0B, LICIIHbIE U PEMEHHBIC IIEpEJadH.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETA, MIUTFOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habitoienue aBrxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30OHTAIBHO.

W3mepeHue yckopeHust CBOOOIHOTO MaJeHuUs.

Hampasnenue ckopocTy Npu JBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOM 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 Tema, OpOIICHHOTO 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 tpenns. Cuna conpoTUBICHUS
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: IOAIINIIHUKH, ABH)KCHHE
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 yCKOpEHHOM NOABEME U TTAJICHHUH.

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 HEMOTEHIMANbHBIE CUJIBL. CBs3b PaOOTHl HEMOTEHUHUAIbHBIX CHJ C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue n Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon noTeHIIMAIbHON YHEPTUH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne abCONIOTHO HEYIPYroro ynaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsi3u pabOTHl CHIIBI C M3MEHEHHEM MEXaHHYECKOH S>HEepruM Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pasnen 3. Mosekynsipaasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJSIPHO-KMHETUYECKOH TEOPUM U HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe asmxenue. uddysusa. Xapaktep NBUKEHUS U B3aUMOJEHCTBUS
YacTHI] BellecTBa. Moenu CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TeNl U 0ObSICHEHUE CBOWCTB



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

TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYJIIPHO-KUHETHUECKON TEOpHUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpedHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBWKEeHMs dactul rasa. [llkama temneparyp KeneBuna. I'a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B HacaibHOM rasze C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30IMPOIECCOB: H30TEPMa,
n30Xxopa, n3obapa.

TexHuueckue ycTporcTBa U MPaKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmnbITHl, TOKa3bIBAIOUIME JAWCKPETHOE CTPOCHHME BEIIECTBa, QoTrorpaduu MomeKym:
OpPraHUYECKUX COCTUHEHUII.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJECHCTBHUS.

Monens, WUTIOCTpUpYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCya.

OnBIThL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenue Macchbl BO3JyXa B KIJIACCHOW KOMHATE€ Ha OCHOBE H3MepeHUd o0béma
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK/ly apaMeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckass cucteMa. BHyTpeHHss SHEpPrus TEpMOAMHAMUYECKONH CHUCTEMBI U
crocoObl e€ uzmeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOATOMHOTO
UJeanbHOro ra3a. Buael Temnnonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIyYeHHE. Y IeTbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[Tonstne 06 ammabatHom mpouecce. llepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJIE.

TennoBeie MamuHbl. [IpuHIUMIBL TeHCTBUS TenaoBbIX MamuH. [IpeoOpa3oBanus 3Heprun
B TerioBbIx MamuHax. KoaddunrenT nonesnoro aerctsus TemnoBoi Mamuuel. [ukn Kapuo u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: JBUTATElb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Tejga MPU COBEPIIEHUU padOThI: BBUIET HMPOOKU M3
OYTBUIKH TIOJ JCHCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOKe MyTEM
TpeHUsI (BUICOIEMOHCTPALIHS).

N3meneHue BHyTpeHHEH SHepruu (TeMrepaTyphl) Tella IpH Teruionepeaade.

OmnbIT Mo aguabaTHOMY PaCIIUPEHUIO BO3ayXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOHHBI, IBUTATeNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Acpecammniwie cocmoanus eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanne u KoHIeHcauus. Mcmapenne U kumeHue. AOCONIOTHasE U
OTHOCHUTEIIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHbli nmap. Y aenbHas TemioTa napooOpa3zoBaHusl.
3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT AaBICHUS.



Teépnoe Ttemo. Kpucrammmueckne wu amopdHbie Tema. AHHU30TPONHS CBOWCTB
kpuctayoB. JXuakue kpucramisl. CoBpeMeHHbIE MaTepHalibl. [[naBieHrne M KpUCTaLTU3AIINA.
VY nenpHas TemoTa miasnenus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHUE: TUTPOMETP U IMICUXPOMETP,
KJIOPUMETpP, TEXHOJOTMU  TOJYYEHHS COBPEMEHHBIX MaTepuajioB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus ¥ IJIABICHUS KPUCTALUTHIECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIJIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenune oTHOCUTEIHHON BIaKHOCTH BO3TyXa.

Paznen 4. DiekTpoanHamMuka

Tema 1. Inekmpocmamuka

Onektpuszanusi Ten. OJEKTpUUeCcKUi 3apsi. /[IBa Buaa 3lEKTPUYECKUX 3apsoB.
[IpoBoIHUKY, TUATIEKTPUKH U MOTYTPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsaoB. 3akoH Kynona. TodeuHbli  3ieKTpuyecKUid — 3aps.
OnekTpuueckoe moje. Hampsk€HHOCTh anexTpudeckoro mojis. [lpuHnun cynepno3uiuu
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, 3a3€MJICHHE JJIEKTPONpPHUOOpPOB, KOHAECHCATOP, KOMHUPOBAIBbHBIN
anapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA YIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX Tell.

[IpoBOHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBNEeKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

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

DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 37eKTpoEMKOCTH KOHJIEHCATOPA.

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. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[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 (3aMKHYTOR) dJeKTprueckoit nemu. KopoTkoe 3aMbIKaHue.



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

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M TMPUMECHAs MPOBOJUMOCTH TOIYHPOBOJHHKOB.
CsaoiicTBa p—N-niepexona. [lonmynpoBoHUKOBbIE TPHUOOPHI.

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

OnexTpuueckuid TOK B razax. CaMOCTOSITENBHBIM W HECAMOCTOATEIBHBIM paspsi.
Mounnus. [Tna3ma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIEpPMETpP, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, JJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, BIEKTPOOCBETUTEILHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN JTNOJ1, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HapsHKEHMS.

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

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3JIeKTPOABUXKYIIEH cuiibl. KOpOoTKOe 3amMblKaHUE TaJIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHne cMeIaHHOro COEIMHEHMS PE3UCTOPOB.

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

Habmtonenue snextpoinusa.

MexnpeamMeTHble CBSI3U

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kkiacce oCyLIeCTBISETCS € y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH, OWOJOTHU, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnvle nousimusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHMSL:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHNe CUCTEMbl ypaBHEHUH, IWHeWHas QyHKOus, mapadona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKLIMU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX IPOEKLIHUU Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABMKEHUE B KUBOU mpupoje, muddysus, ocMoc, TemI000MeH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBICHUS B
JKUBOM IPUPOJIE.

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

l'eoepaghus: BIaXXHOCTH BO3]lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUe BUKEHUI C UCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHHKE, MOAIIUITHUKHU, MCIOIH30BAaHUE 3aKOHA COXpPAHEHHUS MMITYJbca B TEXHHKE (pakera,
BOAOMET W JpyrHe), JBHUTAaTelh BHYTPEHHErO0 CrOpaHHs, TapoBas TypOWHA, OBITOBOU
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU MOJyYeHHUs] COBPEMEHHBIX MAaTepUajoB, B TOM YUCIIE



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

11 KJIACC

Pa3znea 4. JiiekTpoguHAMHUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHuThl. B3amMonelcTBUE INOCTOSHHBIX MarHMTOB. MarHuTHOE IOJE.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uiyy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
nHAyKuuy. KapTrHa TuHUM MarHUTHOM MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MarauTtHoe 1osie IpoBOJAHMKA ¢ TOKOM. KapTuHa JIMHUN MHIYKUMU MAarHUTHOTO 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 W HampaBjieHHE. J[BIKEHHE 3apsKEHHOM YacTHUIIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHue DJIEKTPOMArHUTHOM MHAYKUMU. IIoTOK BEkTOpa MAarHUTHOM WHIYKIMU.
ONEKTPOABUKYIIAs CUJIa MHAYKLIHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Papazes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIKYINAs CHUJa UHAYKLIHUU B IPOBOJHUKE,
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, IEKTPOJABUIaTENb, YCKOPUTENIN MJIEMEHTAaPHbBIX YaCTHILL, MUHAYKIIMOHHAS I1E€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 ANEKTPOMArHUTHOW NHIYKIIMH.

[IpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJBHKYILEH CHIIBI HHAYKIIMM OT CKOPOCTH MU3MEHEHHS] MarHUTHOIO
MOTOKaA.

SIBneHne caMOMHTKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4eHre MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

WccnenoBanue 1eiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBI€HNS IEKTPOMarHUTHOW MHIYKIUH.

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



Konebartenbubiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HICATBHOM
KoeOaTeIbHOM KOHType. AHAJOTUS MEXIY MEXaHWYeCKUMH U DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akoH cOXpaHEHHS] SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

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

[Tepemennbiii Tok. CUHYCOUIaNIbHBIA MEPEMEHHBIA TOK. MOITHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. I[IpousBoacTBo, nepenada u MOTpPeOICHHE SICKTPUUECKON SHEPTUU.
DKOJIOTUYECKUE PHUCKH TP MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosib3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

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

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB — KoseOaTeslbHOM — cucTeMbl  (NMPY>KUHHBIA WK
MaTEeMaTUYECKUI MasiTHUK).

Habmonenue 3atyxaromux KoaebaHuu.

HccnenoBanme CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUS.

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

Pe3onanc npu nocnenoBareaIbHOM COEAMHEHUU PE3UCTOPA, KATYUIKA UHAYKTUBHOCTH 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 mnepeMEHHOr0 TOKa B ILENM M3 IMOCIENOBATENBHO COCIMHEHHBIX
KOHJICHCATOpPa, KaTYIIKH U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

MexaHnndeckue  BOJIHBI,  YCIOBHSL  pacnpoctpaHeHusa.  Ilepuog. CkopocTb
pacmnpocTpaHeHusl W JyiMHA BoNHBL llomepeunbie W mpoaonbHBIE BOJHBL HHTepdepeHnms u
TudpakIus MEXaHHYECKUX BOJTH.

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

DNeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS M3yYE€HHsS SJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHranus BektopoB E, B, V B snexkrpomarnutHOi BOjHE. CBOWCTBA 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, MpeJIoMJICHUe, NoJsapu3anus, audpakuus, uHrepdepeniua. CKOpPOCTh
ANIEKTPOMArHUTHBIX BOJIH.

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

[IpuHOMIIBI parOCBA3U U TENEBUACHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arps3HEHUE OKPY KAIOIIEH CPebl.

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

Jlemoncmpayuu

OO6pazoBanue U pacIpOCTPAHEHUE TIOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYKa.

HalGmronenue otpakeHus U IPEIOMIIEHUS MEXaHUIECKUX BOJIH.

Ha6monenue natepdepeHnu u AuPpakini MEXaHUIECKUX BOJH.



3BYKOBOU PE30HAHC.

HaGntonenne cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYAOH M 4YacTOTOH
KoJie0aHui.

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

Tema 3. Onmuxa

I'eomerprueckas onrtuka. IIpsMonnHENHHOE pacnpoCTpaHEHHE CBETa B OJHOPOIJHOMU
cpene. JIyu cBera. ToueuHblld HICTOYHHK CBETA.

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

[Ipenomiienne cBeTa. 3akoHBI MpeloMIeHHs cBeTa. AOCONIOTHBIA MOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa IMOJHOIO BHYTPEHHETO
OTpaKCHHUS.

Hucniepcus ceera. CloxxHbIH 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 BEJIMYCHUE, JaBAEMOE JINH30M.

[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 UCTOYHUKOB.

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

[Tonspusanus ceera.

TexHuueckue ycTpoicTBa M IpaKTUYECKOE NPUMEHEHME: OYKM, Jyma, (oTroammapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEJIEeCKON, BOJIOKOHHAs OINTHKA, IU(PPAKIUOHHAS
pEIETKA, IOJIAPOnL.

Jlemoncmpayuu

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

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moenb cBeToBo1a.

WccnenoBanune cBONCTB N300paXKeHH 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, nabopamopmvie pabomul

N3mepenne nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pasnen 6. OcHOBBI cleIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panuubl MpUMEHUMOCTH KJIacCHYEeCKOM MexaHuku. [locTynarel crneruaibHOM TEOopUu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, NPUHLHII
OTHOCHUTEIHFHOCTH OWHINITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUIUHBI.
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ HEPrUel U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIbl. DHEPIHs 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.
CBeTOaUOI.
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 BSHEpruum Ha Jpyro. Buasl crnektpoB. CHekTp YpOBHEW 53HEpPruM aroma
BOZOpOJA.
BousiHoBBI€ cBoOMicTBa yacTull. Bomubl ae bpoinsa. KoprycKyJisipHO-BOJIHOBOM Tyain3M.
CHoOHTaHHOE U BBIHYKJEHHOE U3J1yUYEHUE.
TexHu4eckue yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHE: CIEKTPAIBHBIA aHaIu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM 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
OKCHIepUMEHTBI,  JOKa3bIBAlOUIME  CIOXHOCTh  CTpoeHus  sapa.  OTKpwITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeneneHnio coctaBa paJioakTUBHOTO U3ITyUeHHsL.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHEe TpoTOHa M HeWTpoHa. HyxionHas monens sanapa I'elizenGepra—lIBaHeHko.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacnan. DIeKTpOHHbBIN M MO3UTPOHHBIN OeTa-pacnal. ['aMmma-uznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
Snepubiii peaktop. Tepmosinepubiii cunTte3. IIpobimembl M NEPCHEKTHBBI  AAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETHCTPAIIUH JIEMEHTAPHBIX 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. Co3Be3aus, spkue 3BE3/bl, INIAHETHI, UX BUIUMOE ABH)KECHUE.

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 v kBa3apsl. YEpHBIE IBIPHI B IApaX FAIAKTUK.

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

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabarooenus

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

HaGmonnenus B Teneckon JIyHsl, uranet, Mieunoro IlyTa.

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
npezcTaBiIeHuit 0 PU3NYECKON KapTHHE MUpPa, MECTO (PU3UUECKOM KapTHHBI MUpa B OOLIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kilacce ocCylIecTBISIETCS C Y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHMOJIOTHWH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nousmus, CBI3aHHBbIE C M3YYEHHEM METOJOB HAYYHOTO IMO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumoresza, (Qusmyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

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,
NPU3HAKKU TOJ00MS TPEYTOJIbHUKOB, ONpeAeIeHNe IOaI1 TIOCKUX GUryp 1 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, KpUCTaJLIMYecKass CTPYKTypa TBEPABIX TEll,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOHN peIETKH, CIIEKTPaIbHbIN aHaIN3.

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

Texnonozus: TMHUM IIEKTPOIIEpENay, TEHEPATOP NIEPEMEHHOIO TOKA, dJIEKTPOABUIATENb,
WHAYKIMOHHAs Te4yb, pajaap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
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 MIPEIMETHBIX 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 IEHHOCTAM 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 CAMOYIIPABICHUN B 00pa30BaTEIbLHON OpraHU3aIliu;

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

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHUS;

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 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOYAsi ICTETHUKY HAyYHOT'O TBOPUECTBA, PUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K pa3muuHbiM cdepaM MpodeccHOHATBHON AesITeNbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (HU3MKOM M TEXHHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymien
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, OCO3HAaHHWE TI00ATBLHOTO 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 HAYYHOTO MO3HAHMS:



cOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (pU3NYECKON HAYKH;

OCO3HaHME LIECHHOCTH HAyYHOH JESTEeIbHOCTH, TOTOBHOCTD B IIPOIIECCE N3yUYCHUS (DU3UKH
OCYILECTBIISATh MPOECKTHYIO U UCCIIEAOBATENBCKYIO NEATEIbHOCTh HHANBUIYaJIbHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHUBePCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jiornueckue aeiicTBuA:

CaMOCTOSITENILHO (DOPMYIHPOBATh M aKTyaIM3UPOBATh MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMPEIEATh LU AEITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX JIOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTM M MIPOTHUBOpPEYHS B PAacCMaTpPUBAEMbIX (PU3NYECKUX
SBJICHUSIX;

pazpabareiBaTh IUIaH peHieHus MpoOjemMbl C  y4€TOM aHalu3a HMEIOLUXCS
MaTepHaAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIIECACTBUI JAESITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCJIOBHUSIX pPEANbHOrO, BUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBare/bCKue AeiCTBUSA:

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

BJIa/IETh HABBIKAMU Y4eOHO-HMCCIIEI0BATENILCKONW U MPOEKTHON JESATENbHOCTH B 00JacTH
(GU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY MOMCKY METOJIOB PELICHUs 3aa4
buznYecKoro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BUJAMHU JCSITEIBHOCTA MO IMOJYYEHHUIO HOBOTO 3HAHHS, €r0 MHTEPIIpPETaIlvu,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3MYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MpH
CO3/IJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ pEeIIeHHs, HaXOJIUTh apryMEHTHl JUIsl JO0Ka3aTeIbCTBa CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAIM3UPOBATh TIOJYyYEHHBIE B XOJ€ peHIeHUs 3a7aud pe3yJbTaTbl, KPUTUYECKU
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYJTUPOBATH COOCTBEHHBIE 3a7a4ll B 0Opa30BaTEIIHLHOM JEATEIHLHOCTH, B
TOM YHUCIIE TIPH U3YyUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIMsIM, OLICHUBATh PUOOPETEHHBIN OTIBIT;

YMETh NEPEHOCUTH 3HaHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KUZHEACSITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTD MPOOJIEMBI M 33]]a4H, JTOTYCKAIONINEe aThbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOTy4YeHUsT HHOpMAIUK (HU3UIECKOTO COJEPIKAHMS M3 UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, aHAJIW3, CUCTEMAaTU3alui0 |
WHTEPIPETAHIO HHOOPMAITUN PA3IUIHBIX BUIOB U (POPM MIPEACTABICHHS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIONB30BaTh CpeAcTBa HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 3a/a4 C COOJIIOJIEHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPAaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMacCHOCTH;



CO371aBaTh TEKCTHl (PU3MUECKOTO COJAEPXKAHUS B PAIMYHBIX (QopMaTax C y4ETOM
Ha3HAueHUs MHPOpPMALMU U LEJIEBOM ayAUTOPUH, BBHIOMpas ONTUMAIBHYIO (QOpMy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMyHMKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

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

pacrno3HaBaTh NPEANOChUTKH KOHMIMKTHBIX CUTYaIllUi U CMATYaTh KOHMINKTHL;

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 JCUCTBUN € Y4ETOM OOUIMX MHTEPECOB U
BO3MOXXHOCTEN Ka)J0ro WICHa KOJUIEKTHBA;

IIPUHUMATh LIE€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBaTH U KOOPAMHUPOBATH
JEUCTBUA IO €€ NOCTUKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACIPENCNIATh POIU C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3yIbTaTbl COBMECTHOI pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJIa M KAXKI0TO YYaCTHUKA KOMaHbl B OOIIUH pe3yIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBJIATh MO3UTHUBHOE CTPATErMYECKOE MOBEACHHUE B PA3JIMYHbIX CUTyalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHUBepcaJbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3anusi:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIbHYIO JAEATEIbHOCTh B 001MacTu (U3UKH U
ACTPOHOMMH, BBISBIISITH ITPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOATENIbHO COCTaBJIAThH IUIAaH PELIEHUs PAacYETHBIX M KAUECTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHEHHUSI TMPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOMIMXCS PECYypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paclpsATh paMKU Y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;
JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHuE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (OPMHUPOBAHMIO U MPOSABICHUIO JSPYAULMU B 00NacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:
JIaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBbIKaMU MO3HABATENbHOMN pe(IeKCun KaKk OCO3HAHUS COBEPIIAEMbIX AEHCTBUIMA
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;
MCIOJIb30BaTh NPUEMBI peIeKCUU 7S OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELIECHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3YyIbTAaTOB ACSITEIBHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU 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  OOYyYaroIIUMXCS  COBEPIIEHCTBYETCS
HMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANoaralomuil choOpMUPOBAHHOCTD:



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

CaMOperyJIMpOBaHUs, BKJTIOYAIOIIETO CaMOKOHTpOITb, YMEHHUE NPUHUMATH
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, YMCHHE JICHCTBOBATH UCXO/IS1 3 CBOMX BO3MOXHOCTEI;

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

COILIMATILHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCThH BBICTPAWBATh OTHOIIEHUS 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 MpUMepax posib U MecTO (PU3MKU B (POPMUPOBAHUM COBPEMEHHOMH
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKON
JESATEIIBHOCTH JIIOJEH;

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

pacrio3HaBaTh (U3MUECKUE SBICHUS (TPOLECCH) M OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE MIBUKEHHME, CBOOOJHOE IAJeHHE TeJ,
JBIDKEHUE 110 OKPYXKHOCTHM, HWHepLus, B3auMoneictsue Ttei, aupdys3us, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHUE MXUAKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa Tel MpH 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, JJIEKTpU3alus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIMCHIBATh MEXAHUYECKOE JIBUKEHME, UCTONb3Yys (pU3HUecKue BEIMYMHBL: KOOpIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHETHYecKast
SHEprus, NOTEHIMaJbHAs SHEPrHs, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONMCAHWU TPABUIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJIb3YEMBIX BEIMYMH, HX
0003HaUEHMsI U €JMHHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3HUECKYIO BETUYHHY
C IpYT'UMHU BEJINYNHAMU,

ONMCHIBAaTh H3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHMS, HCIOJIb3YS
¢usnueckue BEIMYMHBL: JIaBJIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEJHEKBAaApaTHU4YHAs CKOPOCTb MOJIEKYJ, KOJNYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprus, padora ra3a, Kod@UIHEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3yEMbIX BEIUYHH,
uX O00O3HAYeHWs M EIWHMIBI, HAaXOOUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO (PU3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

OTHCHIBAaTh M3yUEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE SIBICHUS
(Tporiecchl), UCTONb3Ysl (PU3NUECKUE BEITMUMHBL: HJIEKTPUUYECKHH 3apsill, SJIEKTPUUECKOe IoJe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HHs M E€IMHUIIBI,
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 HplooTOHA, 3aKOH coXpaHEHUs
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHHS MMITYJIbCA, IIPUHLUI CYNEPIIO3ULUN CUJI, IIPUHIUIL
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJl ¢ aOCOJIIOTHOM TeMIlepaTypoid, MepBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHbBIE IPUHLUIBI JACHCTBUS MAallMH, HOPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3ianyaTh yCIOBHUS UX O€30MAaCHOTO MCIIOIB30BAaHMS B TOBCEIHEBHOM KU3HU;

BBINOJIHATh HKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (U3NYECKUX SIBIEHUH M IPOLECCOB C
UCTIOJIB30BAHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIHPOBATH
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 ONTUMANbHBI CHOCOO H3MEpPEHUS M MCIOJIb30BaTb WM3BECTHBIE METOJIbI OLEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMU BEJIMYMHAMH C HCIOJb30BAHUEM
OpSAMBIX U3MEPEHUHl, MpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DPUKCHPOBaTh pe3yJsbTaThl
MOJTYYCHHOH 3aBUCHUMOCTH (PU3MYECKHX BEIMYMH B BHUJE TaOIHIl U rpaMKOB, JAEIATh BBIBOJIBI
10 pe3yJIbTaTaM UCCIEIOBAHNUS;

coOmoaTh mpaBmiia OE30MAaCHOTO TpyJAa IMpH TMPOBEIACHUU HCCIEAOBAHHA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOMW M IMPOEKTHOM JIEATEILHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOpaTOPHOTO 000PYIOBAHUS;

pemiaTb pacy€THbIE 3aJaud C SBHO 3aJaHHOM (PU3UYECKOM MOJEbI0, HUCIONb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4ll BEIOUPATH (PH3HUECKYIO
MOJIeJIb, BBIACNATh (U3MYECKUE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ peLleHHUs,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyYEHHOTO 3HAaYEHUS (PU3HMUECKON BEIUYUHBL;

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

UCIOJb30BaTh TPU pEIIeHUH YYeOHBIX 3aJady COBpPEMEHHbIe HH()OpPMaIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEICTaBIeHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIuM, MOJYYEHHOM W3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIYYaeMylo HH(pOpMaIHIo;

MPUBOANTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB 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 ¢ MPUOOPaMH U TEXHUUYECKUMHU yCTPOUCTBAMH, AJIs
COXPaHEHHMS 3/I0pOBbsI U COOJIOJICHHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cpere;

paboTaTh B TpYIIIE C BBINIOJHEHUEM pa3IMYHBIX COIMAJIBHBIX pPOJEH, IIaHUpPOBATh
paboTy Trpynmsl, palMoOHAIBHO PACHpPENENATh OOSM3aHHOCTH U IUIAHMPOBATH JAEATENbHOCTH 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
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHON
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKOMN
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI NPUMEHEHHMS H3YYCHHBIX (U3MUECKUX MoJeneil: TOUYeuHBIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, sAEepHas MoJelb aroMma,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO sI/ipa MIPU PeLIeHUN (GU3NUECKUX 3a/]1a4;



pacrio3HaBaTh (pu3MyecKue sBICHUS (MPOIECChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA ¥ KBAaHTOBOU (DM3HKU: AJIEKTPUYECKAsi MPOBOJUMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MarHuTHOE [JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAs
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII HAa MPOBOAHMK C TOKOM M JBHXKYIIUICS 3aps,
AIEKTPOMArHUTHbIE KOJICOaHUsI M BOJIHBI, MPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKECHHE,
npenomiieHue, WHTephepeHmnus, audpakiuus U TMOJSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHASI U UICKYCCTBCHHAS PAJIHOAKTUBHOCTH;

OINMCHIBATh M3yUYEHHbIE CBOMCTBA BelIeCTBa (AJIEKTPUUYECKUE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MTPOBOJMMOCTh PA3IIUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBICHUS (IIPOLIECCHI),
UCHONB3Ysl (U3MYECKUE BEIMYMHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, 3JIEKTPUUECKOoe
HANPSDKEHUE, SJIEKTPUIECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIHAIIOB, SJICKTPOABHKYIIAs CHIIA,
paboTa TOKa, MHAYKLIHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JIEKTPUYECKOrO0 M MArHUTHOTO MOJICH, MEepUOJ] W 4YacToTa KoyeOaHWi B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHUjla TOKa B MPOIECCe TAPMOHUYECKUX AIIEKTPOMATHUTHBIX
KoneOaHui, (HOKyCHOE pAcCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, TPU ONMUCAHUH IPABHILHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BETUYHHY C IPYTHMH BETUIHHAMU,

OMKCHIBATh HM3yUYEHHBIC KBAaHTOBBIC SBJICHHUS U MPOLECCHl, HCHOIb3YS (UINYECKUE
BCJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, DHEPTHUS H
uMIynsc (OTOHA, TMEPHOJ] TOJypacrlana, SHEpPrus CBSI3U ATOMHBIX Sep, NpU OMHCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3WYCCKUH CMBICI HCIIONB3yeMbIX BEIMYUH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIIBbI, CBSI3BIBAIOLINE MAHHYIO (PU3MUECKYI0 BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMYUHEI;

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 PaCIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI IMPEIIOMIICHUS
cBeTa, YypaBHeHHe OHHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXPAaHCHUS HWMITYJIbCA, 3aKOH COXPAHCHHs DSJCKTPHYECKOTO 3apsifa, 3aKOH COXpaHCHUS
MacCcOBOTO 4YHCIa, MOCTyJIaThl bopa, 3akOH pagMOaKTUBHOTO pacrlaia, MpH TOM pa3IuvaTh
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;

CTPOUTDH U OMUCKHIBATh U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOU JINH301;

BBHITIONHATh AKCIEPUMEHTHI 1O HCCIEIOBAHHUIO (DU3MUECKUX SIBJICHHM M TMPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEPEHHH: TMpH OTOM  (HOpPMYyIHpOBaAThH
npobiieMy/3aqady W TUNOTE3y Y4eOHOro DOKCIEPUMEHTa, COOMpaTh 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 U3MEPEHU;

WCCIICJIOBATh 3aBUCHMOCTH  (PU3WYECKUX BEIMYMH C HWCIOJB30BAaHUEM IPSMBIX
U3MEpPEHUIl: TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHpPOBATH PE3yJIbTaThl IMOITYYSHHOMN
3aBHCHUMOCTH (PH3UYECKMX BEIMYWH B BHJAE TaOMMI W TpaduKOB, JelaTh BBIBOJBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

coOMroaTh TpaBuia OE30MaCHOTO TpyJa IPH TMPOBEACHHH HCCICIOBAHUN B paMKax
y4e0HOrO0 OJKCIEepUMEHTa, Y4eOHO-HUCCIEeNOBATEIbCKOW U TPOEKTHOW JEATENIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEILHBIX YCTPOHCTB U JIAOOPATOPHOTO 000PYI0BAHHS;



pemiate pacu€THBIE 3aJaddl C SBHO 3aJaHHOM (PHU3MYECKOW MOJENbI0, HCIONb3YS
(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 PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (1)I/IBI/I[I€CKOI\/JI BCJIMYHHBI,

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
TEXHOJIOTUU JUI TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAy4HO-TIONYJISIPHOM HMH(OpManuy, MOJXY4YEHHOH W3 pasIMYHBIX HCTOYHHKOB, KPHTHYCCKH
aHAJIM3UPOBATh NOTy4aeMyI0 HH(POPMAIHIO;

OOBSCHATh NPUHIOMIBI ACHCTBHS MAIIMH, HPUOOPOB M TEXHUYECKUX YCTPOICTB,
pas3nnyaTh yciaoBUs MX O€30MaCHOTO MCIIOIB30BaHMS B TOBCEIHEBHOM KU3HM,

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

UCTIONIB30BATh TEOPETUYECKUE 3HAHUS 10 (HU3MKE B TOBCEIHEBHOM JKU3HH JUIA
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 pOJIGfI, IJIaHWUPOBATb
paboTy TPYHIBI, PAalMOHAIBHO paclpeAessiTh OOS3aHHOCTH W IUIAHUPOBATH JIESTEIBHOCTH B
HECTAHJAPTHBIX CUTyalUAX, aACKBATHO OLICHMUBATHL BKJIaJ KaXXIOTO M3 YYAaCTHHUKOB I'PDYIIIBI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATUYECKOE ILIAHUPOBAHUE 10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBo 4acoB

JuaexkTpoHHbIe (HU(PpoBbHIE)

Ne n/n NMpOrpamMmbl Bcero ;(;);OTT[::‘]"’HI’W ;I;) 62:)1::%Ume o0pa3oBaTe/ibHbIE PeCYPChI
Pa3nen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmoreia HOK
' /bl Hay https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 i ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpaHEHUsI B MEXAHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuorexa [IOK
' da30BBIC IEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DEKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
4.2 ITocTOsIHHBIN 2IIEKTPUYECKUN TOK. TOKHU B 12 1 bubmuorexa [IOK

pa3IMYHBIX cpelax

https://m.edsoo.ru/7f41bf72
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Htoro no pazgeny

22

Pe3epBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne n/mm IporpaMmb1 Beero KOHTpﬁO.]IbH HpﬁaKaneCKne 0BPA30BATETbLHBIE
bie padoThl padoThI pecypes
Paznen 1. JIEKTPOJANHAMUKA
MarauTtHoe 1moiie. DIeKTpOMariuTHas Bubmorexa IIOK
1.1 ' p 11 1 3 https://m.edsoo.ru/7f41
WHIYKIIHS c97c
Hroro no pazaeny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbI
MexaHI/IHGCKI/Ie " DJICKTPOMArHUTHLIC BI/I6J'II/IOT6K3. HOK
2.1 p 9 1 https://m.edsoo.ru/7f41
KoJIeOaHus
c97c
MexaHndecKue U DIEKTPOMArHUTHEIE bubmiorexa LJOK
2.2 p 5 1 https://m.edsoo.ru/7f41
BOJIHBI
c97c
bubmmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41
c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubmorexa LJOK
3.1 4 1 https://m.edsoo.ru/7f41
OTHOCUTEIILHOCTH
c97c
Hroro o pazaeny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
41 DeMeHTH KBAHTOBOH ONTHKHU 6 https://m.edsoo.ru/7f41
c97c
4.2 Crpoenue aToma 4 bubnmnoreka [JOK



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

4.3

ATOMHOE PO

bubnunoteka LIOK
https://m.edsoo.ru/7f41
c97c

Hroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJIeMEHTBI aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41
c97c
Hroro mo paszeiny 7
Paznen 6. OGOBIIAIOIEE IIOBTOPEHUE
bu6mmoteka [IOK
6.1 00600111aro11Iee TOBTOPCHHE 4 https://m.edsoo.ru/7f41
c97c
HWTtoro 1o pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Tema ypoka

KoaunuyecTBO 4acoB

Bce
IO

K/P

JI/P

Jara
U3y4YeHH S

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

13

1-yeTBepTh

Paspea 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUA

Temal. «®@u3nKa U MeTOJbI HAYYHOT 0 O3HAHUS» (24)

®duszuka — Hayka o npupoje. Hayunsie bubnnorexka HOK
1.1/1 1 )
METO/IbI IIO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Lup | mome s et opmponns | B LOK
' P  Hay p 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIESATEIbHOCTH JIIOICH
Paznen 2. MEXAHUKA(184)
Tema 1. « KnunemaTuka « (59)
Mexanndeckoe JBIKCHHE.
211 OTHOCHUTEILHOCTh MEXAHUUECKOTO 1 bu6mmoreka [JOK
' newkenus. [lepemerienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
. bubmuorexa [JOK
2.1/2 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE 1 https://m.eds00.ru/ff0c3620
21/3 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuorexa [IOK
' JIBHYKEHHE https://m.edsoo.ru/ff0c372e
2 1/4 CBoOoaHoe majienre. Y CKopeHue 1 but6mmoreka [IOK
' CBOOOIHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHuelinoe nBuxeHue. /[BrxeHne bubmuoreka [JOK
2.1/5 . 1 .
MaTepHaIbHONU TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
Tema 2. «/Imnamuxa» (74)
[Tpuniun otHocUTENnbHOCTH [anumnes.
2.2/1 HNHeprimanbHbIe CHCTEMBI OTCUETA. 1 Bubmorexa OK

[Tepsslii 3ak0H HproTOHA

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunmun

. bubnmoreka [JOK
9 2.2/2 CYNEPIIO3UIUU CHIL. BTOpOI/IvSaKOH 1 https://m.eds00.ru/ff0c3be8
HeloToHa 17151 MaTepuanbHON TOYKU
10 2913 Tpetnii 3akon HeroToHa niis 1 bu6mmoreka [JOK
' MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
11 29/4 3aKoH BCeMUpHOro TsaroreHus. Cuna 1 bubmuorexa [JOK
' TspkecTu. [lepBas KocMuUecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 2.2/5 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 hitps://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapdumueHT Tpenusi.
13 2.2/6 Cwua conpoTHUBIIEHUS MPU IBUKEHUU 1 BH6H_HOTeKa LOK
TeIA B AKHIKOCTH HIH ra3e https://m.edsoo.ru/ff0c3f76
[ToctynaTensHoe U BpaliareabHOe
14 29/7 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. 1 bubnuorexa [HOK
' MowmenT cuibl. [Tnedo cubl. Y cioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeENa
Tema 3. « 3aKOHBI COXpaHEHUSI B MeXaHUKe» (64)
Hmnynbc MaTepuanbHONW TOYKU, CUCTEMBI
15 231 MaTepuaibHbIX TOUYEK. IMITyIbC CHIIBL. 1 bubnuorexa [JOK
' 3aKOH COXpaHEHUs UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeakTnBHOE JBH)KEHUE
o | pan | Dememoen o Ko e 10K
' P P - 1€0p https://m.edsoo.ru/ff0c4502
00 M3MEHEHNY KHHETUIECCKOW YHEPTUU
[ToTenumansHas SHEPTHsL.
[ToTeHIMaTBHAS SHEPTHS YIIPYTO
17 2.3/3 1e(OpMHUPOBAHHON MPY>KUHBI. 1 BH6H_H0TeKa LIOK
https://m.edsoo.ru/ffOc461a
[ToreHMaIBHAS SHEPTHS TEJIa BOIH3U
MOBEPXHOCTH 3eMJITH
[ToreHunanbHbIe U HEMOTEHIMAIbHBIE
18 2.3/4 cuibl. CBsI3b padOThI HETTOTEHIIMATBEHBIX 1 Eunbmiorexa LIOK

CHJI C I3MEHEHHEM MEXaHHMISCKOM

https://m.edsoo.ru/ff0c478c
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SHEPIUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOM SJHEPruu

2-4eTBEPTh

Jlaboparopnas padora «UcciaenoBanue
CBSI3U padoThI CWJIBI C U3MEHEHUEM

19 2.3/5 MeXaHHYeCKOil JHEPIruH Tejia Ha 1 1
NpUMepe pPacTsaKeHusi pe3UHHOBOT0
KIYTa»
KonTposbHnas paGora no teme
bubmuoreka [JOK
20 2.3/6 «Kunematuka. /lunamuka. 3aKoHbI 1 1 https://m.eds00.ru/ffocab74
COXpaHeHHs] B MEXaHUKEe)»
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMMUMKA (244)
Temal. «OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI Teopum» (94)
2| 311 menmecxon reopmn. Bpoynoncroe | 1 Bubmorexa LIOK
' pHi. bpoy https://m.edsoo.ru/ff0c4dc2
nsuxenue. udpoysus
Xapakrep JBUKEHUS U B3AUMOJICHCTBUS
22 3.1/2 yacTHUll BeuiecTBa. Monenu cTpoeHust 1
ra3oB, KUJIKOCTEH U TBEPABIX TEIl
23 31/3 Macca monexyi. KonnuecTBo BeniecTsa. 1
ITocrossaHas ABoraapo
TermoBoe paBHOBecue. Temneparypa u e€
24 3.1/4 1
n3mepenue. [llkana remneparyp Llenbcus
o5 31/5 Wneanpusiii raz B MKT. OcHOoBHOE 1 bubmuotexa [JOK
' ypaBHeHrne MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa
26 31/6 CpPEIHEY KUHETUYECKON SHEPTUU 1 bubmuorexa [IOK
' JIBIDKCHUST MOJICKYJT. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3.1/7 3akoH JlanibToHA. ['a30BbIe 3aKOHBI 1
28 31/8 JlaGoparopnas padora «UcciaenoBanue 1 1

3aBHCUMOCTH MEXKAY NapaMeTpamMu



https://m.edsoo.ru/ff0c4b74
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COCTOSIHUSI Pa3pe;KeHHOr0 ra3a
29 3.1/9 N3onporiecchl B uaeaaIbHOM ra3e u ux 1 bu6mmoreka [JOK
' rpadu4ecKoe MpeCTaBICHHE https://m.edsoo.ru/ff0c570e
Tema 2. «OcHoBbI TepMoaHHAMUKI» (104)
BnyTtpeHHss sHEeprus
TEPMOJHHAMHUIECKOF CHCTEMBI 1 CHOCOObI Bubmorexa LIOK
30 3.2/1 e€é n3MeneHus. KonmmuecTBo TEIIOTHI U 1 )
https://m.edsoo.ru/ff0c5952
pabota. BHyTpenHsist sneprus
0JIHOATOMHOTO MJI€aIbHOIO Ta3a
bubmuoreka [JOK
31 3.212 Braet Tenonepeatiu . https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTb BELLIECTBA. Bubnmorexa [IOK
32 3.2\3 KonudecTBo TEIIoThI IpH 1 .
. https://m.edsoo.ru/ff0c5¢c36
Terionepenaye. AauadaTHeIi mpouecc
IlepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 bub6nuorexa [IOK
33 3.2/4 1 .
NPUMEHEHHE K H30MpoIieccam https://m.edsoo.ru/ff0c5efc
3 4eTBepTH
34 3.2/5 HeoGpaTtumocTs npoieccoB B IpUpoe. 1 bub6nuorexa [IOK
' Bropoii 3aKk0H TepMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 3.2/6 [Tpunuun geiicteus u KIIJ[ rernnosoit 1 bu6mmoreka [JOK
' MaIIiHbI https://m.edsoo.ru/ff0c600a
36 3.217 [uxn Kapuo u ero KITJ1 1
37 32/8 DKOJIOTUYECKHE MPOOIEMbI 1
TETJIODHEPTETUKH
38 3.2/9 Ob6o6maromuit ypok «MosekynspHas 1 bubnuorexa [IOK
' ¢u3rka. OCHOBBI TEPMOIMHAMHKID https://m.edsoo.ru/ff0c6938
39 513[]:)?1[:1)(“?1}:”:[5; 6(]?11311?«238&[0351 1 1 bubmmorexa [TOK
yJIp ) https://m.edsoo.ru/ffOc6a50
TEPMOIMHAMHUKH
Tema 3. «ArperaTHble cocTOsIHMS BeliecTBa. @a3oBble nepexoanl « (54)
40 3.3/1 [Tapoobpa3zoBaHue ¥ KOHICHCAITHSI. ‘ 1 ‘ ‘ ‘ bubnmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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VciapeHre 1 KUIEeHne https://m.edsoo.ru/ff0c63b6
a1 3.3/2 AOCOIOTHAs U OTHOCUTEJIbHAS 1 bubnuoreka [JOK
BJI&)KHOCTB BO3yXa. HachleHHbIi nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
42 33/3 amop(HbIe Telaa. AHU30TPOIUS CBOMCTB 1 bubnmoreka [JOK
KpHUCTaIoB. JKuaKre KpUCTalIbL. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUaJIbl
43 3.3/4 [LmaBnenue u kpuctan3anus. Y AejabHast 1 bu6mmoreka [JOK
TerioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 3.3\5 YpaBHeHHUE TEIUIOBOrO OaaHca 1 EES;I:I;I/(;TT].eeIaaS(I)_E)(.)rIS/ffOCGSZO
Paznen 4. DJIEKTPOJJMUHAMUKA
Tema 1. «aexTpocraTukay (104)
45 411 Onexrpusanus Teil. JNEKTPUIECKUI 1 bubnuoreka [IOK
3aps. JIBa BUIa DJIIEKTPHUECKUX 3apsiIOB https://m.edsoo.ru/ff0c6bcc
6 412 | momymosommn Sucon coxpanernn | 1 ubmorera LIOK
SIEKTPHYECKOTo 3apsia https://m.edsoo.ru/ff0c6bcc
47 413 BzaumopeiictBue 3apsiioB. 3akoH KyoHna. 1 bubnuorexa [JOK
TodeuHbIH SJCKTPUICSCKUAN 32T https://m.edsoo.ru/ff0c6ce4
8 A4 | Tpumim cymepmosmmt onexpracea | 1 Bubmiorera LIOK
N . https://m.edsoo.ru/ff0c6df2
nosiei. JInHuu HanpsHKEHHOCTH
49 415 PaGora cui anexTpocTaTuuecKoro moJs. 1 bubnnoreka [JOK
TTorenumain. PasHOCTb HOTEHIIMATIOB https://m.edso0.ru/ff0c6f00
S0 U6 | smempocrammeckon mone. ) Bubmiorera LIOK
https://m.edsoo.ru/ff0c7018
JmanekTpudeckasi IpOHUIIAEMOCTh
51 4.1\7 DnexkTpoémkocTh. Konmencarop 1 ﬁggg?;;i;ﬁgﬁlﬁoa 126
52 41\8 DIIEKTPOEMKOCTD IJIOCKOTO 1 bubnuorexa [JOK

KOHJIEHCATOpa. DHEPrusi 3aps>KEHHOT0

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c63b6
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
https://m.edsoo.ru/ff0c7018
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KOHACHCaTopa

4- yeTBepPTH

53

4.1\9

JlabopaTopnasi paGora ""U3mepenne
3JIEKTPOEMKOCTH KOHIeHcaTopa'"

1

54

4.1/10

[IpuHUMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3azemyIeHHE SIIEKTPOIPUOOPOB

Tema2. « IlocTosiHHBIH JIeKTpUYecKHii TOK. TOKH B pa3JIMYHBIX cpeaax» ( 124)

55

4.2/1

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [locrosunbiii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue.
3akon Oma 11 yyacTka 1enu

56

4.2/2

[TocnenoBarenbHOE, apaieNIbHOE,
CMEIIaHHOE COEJMHEHNE IPOBOIHUKOB.
JlaGopatopHas pabora «3yuenue
CMEIIAaHHOTO COeTMHEHHSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

4.2/3

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-JIlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

4.2/4

3axoH OMa 71 OJTHOM (3aMKHYTOI)
anekTpuueckoil nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne DJIC UCTOYHUKA TOKA U €r0
BHYTPEHHETO CONPOTHBIICHHSD

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

4.2/5

ONEeKTpOHHask MPOBOAUMOCTB TBEPIABIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBhI.
CBepxnpoBOIMMOCTb

60

4.2/6

DJIEKTpUUYECKUi TOK B Bakyyme. CBoiCcTBa
DJIEKTPOHHBIX ITYYKOB

61

4.217

[ToynpoBOAHUKH, UX COOCTBEHHAS U

butmmoreka [IOK



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

pUMecHast IpoBoauMocTh. CBolicTBa P— https://m.edsoo.ru/ff0c84ae
n-niepexoxa. [lonynpoBoiHUKOBBIE
PUOOPHI
DJIEKTPUYECKUH TOK B paCTBOpaX U
62 4218 paciuiaBax 3JICKTPOJIUTOB. 1 bubnmoreka [JOK
' DIEKTPOIUTHYECKAS JUCCOIMAIIH. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKHUM TOK B rasax.
63 4.2/9 CamoCTOSTeIbHBIN U 1 bu6mmoteka [IOK
' HECaMOCTOSTEIbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Inazma
64 | 4210 | mx mpacnmmccxos mpmiencie Tpasnan | 1 Bu6morera LLOK
' ' https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
65 42/11 O6o06maromuit ypox 1 bubnmnoreka [JOK
' «DNEKTPOANHAMHKA https://m.edsoo.ru/ff0c88be
KonTtpoabsnas pabora no reme
66 4.2/12 «uexrTpocraTuka. [locTosiHHBIN 1 1 bubnmnorexka HOK
' jeKkTpuyecknii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cpeaax»
Pasnen 5. PesepBHoe Bpemsa(24)
67 51 PesepsHslii ypok. KonTpoJssHasi padora 1 bubmuoreka [JOK
' o Teme "JiekTpoauHaMuKa' https://m.edsoo.ru/ff0c8c56
68 59 PezepBHblit ypok. O000maronuii ypox mno 1 bubmuoreka [JOK
' temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
HUTOTO 68 3 3



https://m.edsoo.ru/ff0c84ae
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
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IHoypounoe mianupoBanmne 11 KJTACC

JJIeKTpPOHHbIe U (poBbIE

oOpa3oBaTeJibHbIE
KoaundecTBO yacoB
Ne Jara pecypchl
Tema ypoka
n/n U3y4YeHHud
Kontpoabubie I[IpakTuyeckue
Bcero
padoThI padoThI
Paznen 1. JIEKTPOJIMHAMUKA
Temal. «MarautHoe noJie. JJIeKTPOMArHUTHAsA HHAYKIUD» (114)

ITocTosTHHBIE MarHUTHI U UX
B3anMOIEHCTBHE. MarHuTHOE MOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKIINH. https://m.edsoo0.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MarnuTtHO€e noJjie IPOBOHUKA C
ToKOM. OnbIT DpcTena. 1 bu6mmoreka [JOK
B3aumoneiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Tasopropmasptors dyseme | 1 B LOK

y https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBHEe MarHUTHOTO II0JIS Ha
MPOBOJHUK ¢ TOKOM. Crita Ammepa. 1 1 bubnuotexa [JOK
JIabopatopHas pabora https://m.edsoo.ru/ff0c9ac0
«Hccnenosanue necTBUA



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

IMOCTOSHHOT'O MaruuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS HA
JBUXKYIIYIOCS 3apsKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuibl JlopeHia

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMAarHuTHasE MHYKIIUS.
[ToTok BekTOpa MarHUTHOM
unaykuud. DJ1C uaaykiuu. 3akoH 1
AIEKTPOMArHUTHOW UHIYKITHH
®Dapages

JlaGopaTtopHnas pabota
«HccnenoBanue sIBJIICHUS 1 1
AJIEKTPOMArHUTHON MHTYKIIHI)

bubnnoreka IIOK
https://m.edsoo.ru/ffOcal50

NHnyKTUBHOCTD. SIBIIEHUE
camounaykimu. J/C
CaMOMHAYKIUHU. DHEPIust 1
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMAarHuTHOE MoJje

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCcTporucTBa U X
[IPUMEHEHHUE: TIOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
JJIEKTPOJIBUIaTelb, YCKOPUTEIN
3JIEMEHTapHBIX YACTHII,
VUHIYKIUOHHAs [1eYb

10

O6o06maromuii ypok «MarHutTHoe
noJje. DIEeKTpOMarHuTHas 1
WHIYKIIHSD)

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

11

KonTponbhas pabota no teme
«MarguTHoe 110J1€. 1 1
DJIeKTPOMAarHUTHAS] WHYKITHS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI(244)

Temal. «KMexaHuuyeckue H 3JIeKTPOMATHUTHBIE KoJ1eOauus» (94)



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHBIE MEXaHUUECKHE
Kosiebanus. ['apMoHnUYecKue
KoJieOaHus. Y paBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpareHre SHepruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
HeproJia MajIbIX KOJIeOaHH Tpy3a
HAa HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHbIN KOHTYD.
CB00OOIHBIC AIEKTPOMATHUTHBIE
KoJie0aHus B UI€aIbHOM
KoJicOaTeIbHOM KOHTYpE. AHAIOTHS
MCKAY MCXaHUYCCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU

bubnnoreka IIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHMs YHEPIUU B UJCATbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BoiHyX/1eHHbIE
MEXaHUYECKUe KOJIeOaHusl.
Pe3onanc. Beinyx1eHHbIE
OJICKTPOMAardMuTHBIC KoneOaHus

bubmorexa [JOK
https://m.edsoo.ru/ff0cbh86

17

IIepeMeHHBIH TOK.
CuHycouganbHbIA TEPEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE
3HAUYECHUE CUJIbI TOKA M HAIMPSIKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussozactso,
nepeaayda u moTpedaeHue
IEKTPUYECKON SHEPIUU

19

YCTpoHCTBO M TPAKTHYECKOE

but6mmoreka [IOK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

IPUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH dJIeKTporiepe1ad

https://m.edsoo.ru/ffOcc324

DKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.

20 KyneTypa ncnonp3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KHU3HU
MexaHuueckre BOJIHBI, YCIOBUS
2L Cropoons prenpoctpanenmn BuGmrorexa LIOK
p pacupoctp https://m.edsoo.ru/ff0cca54
JuinHa BosHbL. [Tonepeunslie u
IIPOJIOJIbHBIE BOJIHbI
29 3Byk. CKkopocTh 3ByKa. I poMKOCTB bubnuoreka [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
| s s i Bumorera 10K
POCTD. https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[TpyHIMIIBI pagUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacTs
cBs3u. Pagnonokanus
o5 KonTponbnas padora «Konedanus u bubnmnorexka HOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpPaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubnuotexa [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
27 ompamenn evers. Hoerpoenic buGorera 10K
P L P https://m.edsoo.ru/ffOcd4e0
n300pakeHH B INIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe Bubnuotexa LIOK
28 BHYTpPEHHEE OTpaKEHHE.

[IpenenbHbli yroi noJHOro

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cc324
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

BHYTPEHHET0 OTPAKEHUS

JlaGopaTtopHas pabota «3mepeHue

bu6nmoreka [IOK

29 NI0Ka3aTeIsl MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | o Tommoems motpone Busorea 101
' : https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
JlaboparopHas pabota
31 «UccnenoBanue cBOMCTB
M300paKCHHUH B JIMH3AX)
Hucniepcus cBera. CI0XKHBII cOCTaB
30 6enoro cBera. Llet. JJaboparopHas
pabora «Haburonenue nucnepcuu
CBETa»
33 WnTepdepenmus ceera. Judpakuus bubnnorexka HOK
ceta. JludpakironHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnmnorexka [HOK
[Tonspu3aius cBeTa https://m.edsoo.ru/ff0cf02e
OnTudeckue NpudOPHI U YCTPOHCTBA
35 U YCJIOBHSI HX 0€3011acHOTO
PUMEHEHHUS
['paHUIIB MPUMEHUMOCTH
36 KJIaCCUYECKON MEXaHUKH. bu6nuoreka [IOK
[MocTynaThl crielUanbHONU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIEHOCTH
37 OO;II{{((:;;IG:T;J;;I;ZE;; 3amMegaenne Bubmrorexa IIOK
: https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIEHUE JITTHHBI
OHeprusi ¥ UMITyJIbC
38 pENATUBUCTCKON YacTullpl. CBs3b bubmmoreka [JOK
MacChl ¢ JHEPTUEH B UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
39 KoHTposbHast pabota «OnrTuka. bubauoteka [IOK



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

OCHOBBI CIEUATIBHOW TEOpUH
OTHOCUTEIILHOCTHY

https://m.edsoo.ru/ffOcf6f0

®otonsl. opmyia [Inanka.

bu6nuoreka [JOK

40 DHeprust ¥ uMIyIbe GOTOHA https://m.edsoo.ru/ffOcfel6

OTKpBITHE U HCCIEA0BAaHNE
bu6nuoreka [IOK

4l porospexra. Omprrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
BatKOHLI (POTOB@@CKT&. VYpaBHeHue Bubmmotexa [IOK

42 Ditaureiina 1 porosdexra. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» horodddekra — '

g | Ao OnuILE. Busorea 101
pera https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTsa u
MPAKTUYECKOE MPUMEHEHHE:

44
dboTornemMeHT, GOTOATIUHK,
coJTHe4Has OaTapesi, CBETOUO/T

45 Pemenne 3agad mo reme « 3J1€MEHTBI bubmmoreka [IOK
KBaHTOBOM ONTHKIN https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

16 Pezepdopna o paccesuuro o- bubmuotexa [JOK
yacrtuil. [I1anerapHas Mozaenb https://m.edsoo.ru/ff0d091a
aToMa

bu6nuoreka [IOK

41 Hoctysatst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u nornomenrne GOTOHOB

48 [IPH MEPEX0/ie aTOMa C OJTHOTO bubnmoreka [JOK
YPOBHSI SHEPTHH Ha Ipyroi. Busr https://m.edsoo.ru/ff0d0Oafa
CIIEKTPOB
BOJ‘IHO]iBIe CBOMCTBA YacTHUIl. BOJIHEI Bubmorexa [IOK

49 ne bpoiins. KopryckyssipHo-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJACHHOC M3JIYUYCHUC

50

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3iydeHus. Bnusaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DJIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnan. ['amma-usinydyeHue

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CB3U HYKJIOHOB B SIIpE.
Snepusle peakuuu. A nepHbiil
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
9KOJIOTMYECKHE ACIEKTHI AIEPHON
SHEPreTHKHU

bubmmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. Meto el HaOIIOIeHUS U
PEruCTpaluy JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMEeHTaIbHbIE
B3auMoJiercTBUA. ENUHCTBO
(U3UYECKON KapTHHBI MUPAY

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3sesnus,
SIPKHE 3BE3/bI, TIIIAHETHI, X
BuauMoe aBrkenne. ColHeuHas
cHucTeMa

56

Comnne. ConHeyHast aKTUBHOCTb.
Nctounuk sHeprun CosHIa 1 3BE311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU



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

MOCJIeI0BATEIbHOCTH. BHYTpeHHEe
cTpoeHue 3BE311. COBpeMEHHbIE
MPEJICTABJICHHS O TIPOUCXOXKICHUHU K
sporony CoyHIIA | 3BE3 ]

58

Muneunsiii [Iyte — Hamma
INanaktuka. [Tonoxenue u
nemkenne Cosnna B ['ajakTuke.
lNanaktrku. YEpHbIE IBIPHI B sApax
TaJIaKTUK

59

Bcenennas. Pas0Oeranue rajakTHk.
Teopus bosbmoro B3peIBa.
PenukToBO€ H3iyyeHue.
MertaranakTuka

60

Hepemiennsie mpo6ieMsl
ACTPOHOMHUHU

61

KontponbHas padoTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Pons dpuszuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIMAIbHOM B
ATUYECKOH cdepax AeaTeTbHOCTH
YeloBeKa

63

O6o6mmaromuit ypok. Pois u Mmecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matomuii ypok. Posb
dbuznyecKoit Teopuu B
(dhopMHUpOBaHUH MIPEACTABICHUH O
bu3nuecKoil KapTUHE MUpa

65

O6o06matomuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
001IeM psiy COBPEMEHHBIX




€CTECTBEHHO-HAYUHBIX
MPEACTABICHUI O IPUPOJE

PesepBHbIi ypok. MarautHoe 1osie.

66 1
DJIeKTpOMarHuTHas WHIYKITUS
PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeIUAJILHON TEOpUHr 1
OTHOCUTEIILHOCTH

e B LOK

https://m.edsoo.ru/ff0d1784
acTpodusuku
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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
[TapdenTtbeBoit H.A. AxnumoHepHOe H31aTeIbCTBO» M3 1aTeIbCTBO MTPOCBEIICHHE)

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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






