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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, ripeAcTaBieHHbIx B PI'OC COO, a takxe
c yuétoMm (QenepanbHOl paboueld mMporpaMMbl BOCIHUTAHUS U  KOHIIETIIHH
npenoaaBaHus yaeoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit @enepanuu, peaau3yonx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.
[Ipu 3TOM AaHHas MpOrpaMma MPEATIONIATAET 603MOHCHOCHY Y21YD1eHUS.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Tporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maaHUupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOy4EHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alli MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMHM YUYE€OHBIMH NpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE
1IN U3y4eHUus (PU3UKU Ha YPOBHE CPEAHEro oO0IIEero o0pa3oBaHus, JIaHUPYEMbIE
pe3yapTaThl  OCBOEHHSA Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHble (Ha 0a3oBoM ypoBHE). Kpome 3Toro, B copepxaHue HpoOrpamMMbl
6HeceHbl membl, U3yueHNe KOTOPBIX MO3BOJIUT 00Yy4aIOIIUMCS OCBOUTH IPOTPaMMy
Ha y2y0j1eHHOM ypoeHe. Y Ka3aHHbIE TEMbI IPONUCAaHbl KYPCUBOM B IIpOrpamme 1
JAI0T BO3MOXHOCTh YUALIUMCS 00ROIHUmMENbH020 uzyyenus. Takoce, yenyonenue
ocyuiecmeniaemcs uepes peuieHue 3a0ay 0oJee 8blCOK020 YPOGHA CONHCHOCHMU,
yem Ha 0A3060M ypogGHe.

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpelesieT XapakTep U pa3BUTHE
Pa3HOOOPAa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3MKY BHOCUT OCHOBHOW BKJI1a/l B (G OPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI



Mupa oOydaromuxcs, B (HOPMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS [IPU BBINIOJHEHUN UMHU Y4€OHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca pusuku 111 ypOBHS CpeaHETO 001Iero 00pa3oBaHUsI TOJIOKEH
pAI Uael, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLIUIIBI €T0 OCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraéT HCIOJIb30BAHKE
T'YMAaHUTAPHOTO TOTEHIMAa (DU3UYECKOM HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3nku npeanoaaraet 3HakOMCTBO
C IMIHUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJOTUUYECKUX MPUIIOKEHUU HM3YyUECHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyercss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBISAIOTCS (U3UUECKue Teopuu ((pOopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUUECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/JIE, TPAHUIAX TPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O0YYaroluXCsl.
J11st 6a30BOr0 ypOBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBLHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B TpOrpaMmme
no (usuke 0ObETWHEHBI B OOMIMUN CIUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Brinenenre B yKazaHHOM TMepeyHE JIA0OpATOPHBIX pabOT, MPOBOIUMBIX IS
KOHTPOJISL U OLIEHKH, OCYHIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
3TOM OOecreunBaeTcsi OBJaJCHUE OOyYaromMMHCS YMEHUSMU TMPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAaHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.



Bonbioe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHBIX M KAUeCTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4H C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIONIME TMPUMEHSATh M3YYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HUHTErpUpys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromye BbIOOpa (PU3NYECKOM MOJEIM AN CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedboBanusimu @I'OC COO k maTepuaibHO-TEXHUUYECKOMY
oOecrieueHnto yuyeOHoro mpoiecca 0a30Bbld ypOBEHb Kypca (M3HKH Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCd B YCIOBHUSAX IPEAMETHOTrO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETAa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LMKiIa. B xabuHete (U3MKU JAOHKHO OBITH HEOOXOIUMOE
JabopaTtopHOoe O0OpYyJOBaHME [JIsl BBINOJIHEHHUS YKa3aHHBIX B IMpOrpamme I0
($U3HMKE YUEHUUECKHX MTPAKTUYECKUX pa0OT U IEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMoHCTpalluoOHHOE  00Opy/I0BaHHE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEYUCIIEHHBIX B IporpamMme 1o (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIIEIOBAaHMUSI  U3yYae€MbIX SIBICHUH M  MPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe o0O0OpyIOBaHHE [JiI YYEHUYECKUX MPAKTHUUYECKUX paldoT
dopMupyercss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecledrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBaHUS JOJKHBI OBITh TOCTPOSHBI HAa KOMILICKCHOM
WCTIOJIb30BAaHUU AHAJIOTOBBIX W IMQPPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHUS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (opMUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK pe3yJibTaTa U3y4eHHUs: OCHOB
CTpOCHHMsSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHUH OOBSACHATH SBJICHUA C HCHOJIb30BAHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMHpoOBaHHE MPEACTAaBICHUN O ponu (U3UKU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.



JlocTrxeHne 3TUX Lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7ad B
nporecce u3yueHus Kypca (U3NKH Ha yPOBHE CPEHET0 0011Iero oopa3oBaHus:

npuoOpeTeHNe CUCTEMBI 3HAHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpUAX, BKJIIOYAsl MEXaHUKY, MOJEKYJSApHYIO (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIEMEHTHI aCTPO(PU3UKY;
dbopMupoBaHHEe YMEHUH TNPUMEHATH TEOPETUUYECKHE 3HAHUA JJIA
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
NPAKTUYECKUX PELICHUI B IOBCEAHEBHOM )KU3HH;

OCBOEHHUE CIIOCOOOB pEIIeHHs] pa3iMuYHBIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3anay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue (pU3HYECKON MOJEIN, aIcKBaTHON YCIIOBHSM 3a/1a4U;
NOHMMaHUE (PU3MYECKUX OCHOB M NPHUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIIMSHUSA HAa OKPYXKAIOLIYIO
cpeay;

OBJIaJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUSA W MPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HMHTEpIpeTauuud HUHPOpPMALHH,
OIIpENENIEHUS TOCTOBEPHOCTHU MIOJyUYEHHOTO PE3YJIbTaTa,;

CO3JaHHUE YCIOBUM Ul Pa3BUTUS YMEHUH MPOEKTHO-UCCIIE0BATENBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
NpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATbHBIX
O0COOEHHOCTEHN 00yJaroNuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

@usnka — Hayka O mpupone. HayuHble METOABI MO3HAHHS OKPYKAOIIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUH B POLIECCE TO3HAHUS TPUPOIBL. DKCIEPUMEHT
B (pusmke.

Cnocobvl uzmepenus ¢uauyeckux GenuduH (amanozosvie u yYugposvie
usmMepumenvHovle NPUOOPLL, KOMNBbIOMEPHbIE OAMYUKOBbLE CUCTNEMDL).

lloepewnocmu  usmepenuti  guzuueckux  eauuur  (abcorromuas — u
OMHOCUMENbHAS).

MopnenupoBanue (pU3MYECKUX SBJICHUW M TpoueccoB. HayuHble rumoresbl.
dusnyecKue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHPA, B IIPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKEHUS.
Cucrema orcuéra. Illpamas u obpamnas 3adauu mexanuku. Paouyc-eexmop
MamepuanrbHoU MoYKuY, e20 NPOeKyUul Ha ocu cucmemuvl koopounam. TpaekTopus.

[Tepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTH) H
YCKOpPEHUE MATEPUAIBHOW TOYKH, MX NPOECKIUU HA OCU CUCTEMbl KOOpJHUHAT.
Clio)keHue nNepeMEenICHNN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBrkeHue. I'paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOPEHHMS, MNYTH U [EPEMEIICHUSA
MAaTEPUAJIBHOW TOUYKU OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonnHeHOE NBMKEHUE. [[BH>KEHME MaTEPUATIbHON TOYKH MO0 OKPY>KHOCTH
C IOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAsI CKOPOCTh.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD,
JIBUKEHHUE CHAPAJIOB, LIETIHBIE U PEMEHHBIC MIEPEIAYH.



Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WLTIOCTPALUM KMHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanne NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Tes B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne ABWKEHHMS Teja, OPOIICHHOrO IOJ YIJOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagienue cKopoCcTH Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, MPOUJACHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXKYTKHM BpPEMEHUM TMPHU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3ydenue nBuxKeHUs Telia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHa.
NuepuuanbHble  cUCTEMBl  OTCuU€ra. Heunepyuanvhvle cucmemvl omcuéma
(onpedenenue, npumepol).

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUkU. Tpernil 3akoH HeroTOHA 1151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cuna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUsI U cuiia TpeHus mokos. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU Te€Ja B )KUJKOCTH UJIU Ta3e.

Jaenenue. I'uopocmamuueckoe oasnenue. Cuna Apxumeoa.

[TocTymarensHOE U BpaImaTeaIbHOE IBIDKEHUE a0COIFOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpamieHus. llnedo cumibl. YcioBug
paBHOBeCHUA TBEPJIOTO TEA.

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMNX TEI.

Bropoi 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Y cnoBust paBHOBeCUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3UHOBOM 00pasIie, OT ux aedopMarium.

HUccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NmMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMmysibc CHIIBI U U3MEHEHHE MMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOU YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmaneHas SHEprus YIIPYTO
nehopMUpOBaHHON NPy KUHBL. [ToTeHITMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHIHUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpOWCTBA U IMPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTeHIMATLHOM YHEPTUU B KHHETHUECKYIO i OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.



HCCHGI{OB&HI/IG CBA3HU pa6OTBI CHJIBI C MBMEHEHHEM MEXaHUUYECKOM 9HCPIrun
TCJIa HAa IPUMEPC PACTKCHUA PE3MHOBOI'O KI'yTa.

Paznen 3. MoJgiekyasipuast pu3nka 1 TEePMOJANHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
obocHoBaHue. bpoyHoBckoe paBmwxkenue. [luddysusa. Xapakrep ABMKEHUS WU
B3aMMOJICUCTBUS YacCTULl BELIECTBA. MOJENM CTPOCHMsI Ta30B, >KUIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelell. Macca u
pa3mepsl MoJiekyl. KonudecTBo BemectBa. [locTostHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUM HACAIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpelHEd KWHETUYECKOM SHEpPruH TEIUIOBOrO JBM)XKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MeHnneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE UCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbiThl TI0 U PYy3UHN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OmBITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, WuTIoCTpUpyroIas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS HJCAIbHOrO rasa,
U30IPOLIECCHI.

Yuenuueckuii axcnepumenm, nabopamopmuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.



Tema 2. Ocnosvl mepmoouHamuku

TepmoaunamMuueckass cucrema. BHyTpeHHSAs dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo TemoTsl U padota. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  WJAeaJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIIMS, U3IIy4eHHE. Y IelIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBo TemuoTel npu Temionepenade. Hynegoe nauano mepmoOuHAMUKU.
Camonpouseonvhas penaxkcayusi mepmMoOUHAMUYECKOU CUCHEMbl K MeNni080My
PAasHO8eCUIO

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJIMHAMUKH K H3ompoieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Keasucmamuueckue u necmamuueckue npoyeccawi.

Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh mpoiieccoB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHUOMNBI  AEUCTBHUS — TEIUIOBBIX  MAIIHH.
[IpeoOpazoBanusi 3HEpPrUM B TEIJIOBbIX MamuHax. KosdduumeHT mnosie3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodphuumMeHT MOJIE3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XONOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Tejaa MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJ JIEWCTBHEM CXKATOro BO3/lyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHwUsl (BUICOIEMOHCTPALINS).

N3MeHeHne BHYTpEeHHEN sHepruu (TeMIieparypsl) Teja Mpu Terjionepeaaye.

OnpIT 0 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3Mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcrapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsA BIAXXHOCTh BO31yxa. HacklmeHHbll map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JTaBJICHHUS.

Teépnoe Teno. Kpucramnuyeckue u amopdubie Tema. AHA30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aesibHasl TerioTa miasieHus. Cyonumarusi.

VYpaBHeHuUe TEII0BOTO OagaHca.



TexHuyeckre yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOIYUYECHHS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoICTBa HACBIIICHHBIX apOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenne HarpeBaHus U TUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMoHCTpalus KpUCTaIOB.

Vuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3mMepenre 0THOCUTEILHON BIa)KHOCTU BO3AyXa.

Paszgea 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

DNeKTpU3anus Te. DIEKTPUUECKU 3aps. J[Ba BU1a 2IIEKTPUUECKUX 3aPSII0B.
[IpoBOAHUKHM,  JUANEKTPUKH U TOJYNPOBOJHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKUI 3apsia.
OnekTpudeckoe mone. Hanpsok€HHOCTR  AnexkTpudeckoro  mois.  [IpuHnun
CYINEPIIO3ULIAN BJIEKTPUUYECKUX TOJIeH. JIMHUK HanpsHKEHHOCTH BJIEKTPUUYECKOTO
OJISL.

Pabota cun anekTpocrarudeckoro mosjs. [loreniman. PasHOCTh MOTEHITHAIOB.
[IpoBOAHUKN W [UAJIEKTPUKUA B BJIEKTpOCTaTUUECKOM Tosie. [lusnexkrpuueckas
MPOHULIAEMOCTh. [[pOBOTHMKH B 3JIEKTPOCTATUYECKOM T0JIE. Y CJIOBUE PABHOBECHS
3apsIOB.

OnekTpoéMKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.

Ilapannenvnoe coeounenue rounoencamopos. Illociedosamenvhoe coedunenue
KOHOEHCamopoa.

OHeprus 3apsHKEHHOT0 KOHACHCATOpa.
TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,

AJIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJICKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.
B3auMopaencTBre HaANEKTPU30BaHHBIX TEI.
DIEKTPUUECKOE TOJIE 3aPSAKEHHBIX TEl.
[IpOBOJIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.
DJIEKTPOCTAaTHYECKAS 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.



3aBUCHUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U JUAJICKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHUWE HWCTOYHUKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyeckol uenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAasT  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX IMyYKOB.

[TomynmpOBOAHUKH. CobcTBeHHas 151 pUMeCHast MIPOBOJAUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynmpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHT TOK B  pacTBOpax M  pacIilaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monuus. [lna3zma.

TexHn4ecknue YCTpOWCTBA W TMPAKTUUECKOE MPUMEHEHHE: aMIIEPMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN THO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepeHune Cuiibl TOKa U HAMPSIKEHHUS.

3aBUCHUMOCTh COMPOTUBIICHUS MWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIA TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMenaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsimoe wW3MepeHue »SIEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIMOIA.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

N3ydeHne cMEaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOJBUKYIIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HabGmronenue snekrposnnsa.

MexnpeaMeTHble CBSA3H

N3yuenune kypca ¢usuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMH MaTe€MaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboia, runepOosia, Ux rpauku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEN U Ta30B,
ANEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTHUYECKAS  JAMCCOLMAIUA,
rajbBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBMXXEHUW C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BAaHUWE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JIBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHUsS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJI€ HaHOMATepHaioB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC pUOOPHI,
AJIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa
Tema 3. Macnummnoe none. In1eKmpoMazZHUMHAA UHOYKYUA
ITocTossHHBIe MaruuThl. B3anMmoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosne. Bekrop marauTHOM MHAYKIMU. [I[puHIMN Cyneprno3uMu MarHUTHBIX TOJIEH.



Jlvann MarHuTHOM WMHAYKUMU. KapTuHa JNMHUM MAarHWTHOM HWHIAYKLIHMM I10JIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWHUN WHIYKUWAH
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaeicTBue NpoBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHUE. [[BKEHUE 3apsiKEHHOM YacTHULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl JlopeHna.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKUAHW. OJIEKTPOABMKYIAS CWIa WHAYKIUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu apanes.

BuxpeBoe nsiekTpuyeckoe IMoje. IDJICKTPOABWKYILIAs CHIa HWHAYKIUM B
MMPOBOJAHUKE, IBMIKYILIEMCS MMOCTYNATEILHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. fIBJIE€HHME CAMOMHIAYKIWU. OJICKTPOABWIKYILIAS  CHJIA
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TIOJIE.

TexHn4eckrue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.

JIvHUY MHIYKUMKW MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3y4yeHne MarHuTHOTO MOJIsl KATYKH C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKIUH.

Pa3nea 5. KoJsie0anus ¥ BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, ammumryaa u (aza kojaeOaHU.
[Ipy>XMHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIeOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHBIMU KoJieOaHusiMu. dopmyna Tomcona. 3akoH coxpaHEeHUs
HHEPTUU B UJI€ATLHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBienne o 3aryxaroumx KojieOaHusX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: SIICKTPUUECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpOnepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasSTHHK).

Hablmroienne 3atyxaromux KojJeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJIEOAHU.

HaGnronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCNEenOBaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONepe1ayn.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJieOaHUI Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBanre mepeMEeHHOTO TOKA B LIEMU U3 TTOCIIE0BATENbHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIlIK! U Pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE B0JIHbL



MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJIBHBIE BOJIHBL.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKka. BoicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIBI.

TexHU4ecKue YCTpPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabmroieHue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeHunu u guppakiud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, ITPEIIOMIICHUE,
noJisipu3anus, IMppakuus, THTEpPEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyu cBera. TOUEYHBIM HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrosl IOJIHOTO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. LBer.

Cobuparomniyie 1 paccerBarolye JuH3bl. ToHKas JinH3a. DOKYCHOE PacCTOsIHUE
U ONTHYECKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX |
pacceuBarolmux JnH3ax. PopMysa TOHKOU JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBass ontmka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKHU.
YcnoBus HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[NIABHBIX ~MAaKCUMYMOB TIpM NAaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyecknue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE pacCIpOCTPaHEHNE, OTPAKEHUE M MPEIOMIIEHHE CBETa.
OnTrueckue npuOOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Habmronenune natepdepeHinm cBera.

Hab6monenune nudpakium ceera.

Habmronenue nucnepcun cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomyyenue cekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Hab6mronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHune noka3aress npesioMJICHUs CTeKIIa.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuLIBI H(PUMEHUMOCTH KJIACCUUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCHUTEIBLHOCTH: MHBAPUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyME,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHHU W COKpAIllCHUE
JUTUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPrus
MOKOSI.

Pazgen 7. KBanToBasi gpusuka
Tema 1. Inemenmol K6anmoeou ONMUKU



®otonbl. opmya [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPruUs
U UMITYJIbC (OTOHA.
OTtkpriTre u uccienoBanue Gororddexra. Onpitel A. I'. CToseroBa. 3aKOHBI

dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiay
dbotoaddexra.

JlaBrienne cBera. OnbiTh I1. H. JIeOGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (hoTodPdeKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHS SHEPrHUM Ha Jpyroil. Bumwl
criekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGmronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoakTuBHOCTU. OnibITH Pezepdopia o onpeeneHuto coctaBa paiu0aKTUBHOTO
manyuyenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziaydeHus.  BrausHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tomnsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacmaa. [amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBsA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jledext maccel siapa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOieMbl U MEPCHIEKTHUBEI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTobl HaOJIIOIEHUS M PErMCTPALIUH SJIEMEHTAPHBIX YaCTHULL.

dyHaameHTanpHbIe B3aUMOAecTBYs. EAMHCTBO (M3HYECKOM KapTHHBI MUpA.

TexHn4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pazgen 8. JiieMeHTHI ACTPOHOMHUM M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BUAMMOE
JIBUKECHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IOCJIEAOBATEIIbHOCTU. BHyTpeHHee CcTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
INanaktuke. Tunel raaktuk. Paguoranaktuku v kBazapsl. YEpHbIE ABIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH TSI OTIPE/IeSICHUs] TI0JIOKEHUsSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3/bI.

Habnronenus B Teneckon JlyHsl, manet, Maeunoro Ilyru.



O0o01marmee NOBTOPpeHUe

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpA, pOJib (U3UUECKONW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NYECKOMN
KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce ocyliecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3amyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIb, U3MEPEHHE.

Mamemamuxka: pemIeHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKK TOJA00US TPEyTrOJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM MpuUpoOJiE, KoJjieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUNYECKON PEETKU, CIEKTPATIbHBIN aHAHN3.

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TE€HEpPAaTOp IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, NMPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIEeTr0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYTPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlny;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAY4YHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

Cc(OPMUPOBAHHOCTh JKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIIEOBATENBCKYIO AESITENbHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKU;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JTOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIIPETAINi0 WHGOPMAIIUK Pa3IUIHBIX BUAOB U (GopM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIIIEHUE Ha YPOKaX (PU3UKH U BO BHE-YPOUHOH JIEATEITHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TIEIM  COBMECTHOW  JEATEIHbHOCTH, OpPraHW30BBHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHUS] PACUYETHBIX M KAadyeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCIIOJIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpA BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsI, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
dbu3uke IS YPOBHS CpEIHEro o0mero oOpa3oBaHWs Yy OOydYarolmIuxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIUH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHUIO 1IeNIU U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TMPOIECCHI) U OOBACHITH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE KHUAKOCTEH M TBEPIBIX TE,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTPU3alus Ted,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTECHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€I M TEIUIOBBIC SIBJICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATHh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBUKEHUSI MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICUCTBYS MAIITUH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, MpPU 3TOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpPOBATH PE3YIbTATHI MOJTYYCHHONW 3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BUJIE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JIaOOpaTOPHOTO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe NIl €€ pelleHus, NMPOBOJUTH PAcU€Thl M OLIEHUWBATH PEATbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe ABIICHUS,

WCITIOJIB30BATh ITPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIIPETAIUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYCCKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM KU3HU IS
oOecrieueHus OE30MaCHOCTH TPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAIMOHAIBHO pPACHIPEACNATh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yibTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 0O0YHAIOIITNXCSI YMEHUN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsjl, dJEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMAarHUTHBIEC SIBIE€HUA (TPOLIECCHI), MCMONb3Ysl (U3UUYECKHUE BEITMYUHBL
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKW, JSHEPTUs AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJIEW, MEPUOI M YacToTa
KoieOaHu B KoJeOAaTeTbHOM KOHTYpE, 3apsl W cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJBb3YEMBIX BEJIMYUH, WX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTh
(b opMyJIBI, CBS3BIBAIONINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETUUUHAMY,

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPUO]I MOTypacaga, SHEPTUSI CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENILHOTO U MapaieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOr0 3aps/ia, 3aKOH COXPaHEHHs MAacCOBOIO YHCIa, MOCTynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIECNIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AmIiepa u cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOTr0 KCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM HUCCIIEIOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiath pacu€THbIe 3a7a4d C SIBHO 3aJaHHOM (DU3WYECKOW MOJIEIbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJTY4YE€HHOT0 3HaueHUs (PU3NYECKON BEIIMUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UUISl TIOMCKA, CTPYKTYPUPOBAHMsSI, UHTEPIIPETALMN U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOrO UCHOJIb30BAaHUS B IIOBCEIHEBHOU
KU3HY;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (U3MKE B TOBCEIHEBHOM KU3HU AJIs
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpyHIE C BBIIOJHEHUEM pa3jIMYHBIX COLHUAIbHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
DJIeKTpPO e
N HaumeHnoBanue (IIJ:/I q)TEB::;’I Peannzauun
n/-n pa3iesios u TeM B Konrponpubie  Ipakrnueckme o agp()BaTeHbele BOCIUTATEJILHOTO
MPOrpamMMblI cero padoThI padoThI P IOTEHIHAIA YPOKa
pecypcehl (BuabI 1 GopMbI
JAesITeJIbHOCTH)
Paznen 1. PU3UKA U METOAbl HAYUYHOI'O TIO3HAHUSA
- Oecega o mpaBuiIax
MOBEJICHHUSI U TEXHHUKE
0e3omacHOCTH Ha
ypokax (H3HMKH, TIpU
MPOBEICHUN
11 duU3NKa U METOIBI 5 0 0 Bubsmorexa LIOK 11abOpaTOPHEIX PaboT
HAy4YHOT'O IMO3HAHUSA https://m.edsoo.ru/7f41bf72 Gecena o BAKHOCTH
U3y4YeHUsT (PU3UKH IS
KHU3HEACATCILHOCTH
YeJoBeKa
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubnuotexa [JOK - Oecema o mpaBUiax
2.1 Kunemarnka 6 0 0 https://m.eds0o.ru/7f41bf72 ~ MOBEACHHSI U TCXHHUKE
0e30MacHOCTH Ha
bu6muoreka [JOK
2.2 Junamuka 7 0 0 1 ypokax GH3MKH, IIpU

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

2.3

3aKOoHEBI COXpaHCHUA B
MCXaHUKE

bubmnoreka IIOK
https://m.edsoo.ru/7f41bf72

MIPOBEJICHUU
J1a00paTOPHBIX pabOT

- Oecega 0 BaXKHOCTH
u3ydeHus: (GU3UKU IS
KHU3HCACATCIBbHOCTU
YyeJIoBeKa

- opranu3sanus padoThl B
nape u rpynmnax

- OpraHusaunus
MIPOCKTHOM pabOoTHI
VH/IUBUYaJIbHON U B
rpyImnmax

- IUCKYCCHS O 3HAYCHUU
FpaBI/ITaIII/II/I B DBOJIFOIITUN
Bcenennoin

- UHTeNNeKTyanbHas
urpa «PeaktnsHoe
OBUXXeHune»

- Oecema O 3HAYEHUN
MEXaHUKH B MpoQeccuu
CTPOUTEIS

—  JIUCKYyCCHS
UYepHble ABIPED

«



https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznea 3. MOJIEKYJISIPHAS

20
PU3NKA U TEPMOJUNHAMUKA

OcHOBBI 5 - Oecema 0 mpaBMIIax
3.1 MOJIEKYJISIPHO- 9 0 ]hSH H/I;IOTeéca Hollif4lbf72 MOBEICHUSI U TEXHUKE
ttps://m.edsoo.ru
KUHETHYECKOU TEOPUU . GesomacHoCTH Ha
ypoKax (U3MKH, IpU
3.9 OcHOBBI 10 1 bu6muoreka [IOK IPOBEJICHUN
TEPMOJIVHAMUKH https://m.edsoo.ru/7f41bf72 11aBOPaTOPHEIX PaboOT
- opranu3zanus paboThl B
nape u rpymmax
- OpraHu3anus
HCCIIEI0BATENIbCKOU
ArperatHsie paboTHI B rpymmax
3.3 COCTOSIHUSI BEIIECTBA 5 0 bubmmorexa [TOK i
' B ' https:/m.edsoo.ru/7f41bf72 ~TPYHIOBOH TIpOCKT
dazoBble MepexoIbl «TernoBoii ABUraTEIIb
- Oecena 0 3HAYCHUU
muddy3un B
KHU3HEICATEIILHOCTH
4eJIoBeKa
Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuoreka [JOK - Oecena 0 mpaBMIIax
4.1 3 10 0
JICKTPOCTATHKA https:/m.eds00.ru/7f41bf72 ~ TMOBEACHUS M TCXHHKE
4.2 Tlocrosnmbiit 12 1 Bu6mmoreka [IOK 662?{21(:;32;?(14 Ha
' DIIEKTPUYECKHI TOK. https://m.edsoo.ru/7f41bf72 =~ P



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

Toxu B pa3IMyHbIX
cpenax

- opranuzanus paboTsl B
nape u rpymmax

- opraHu3anus
MPOEKTHOI paboThI B
rpyImax

—  TI'pYNIIOBOH
IPOEKT «Croco0bI
OOPBOBI C FIEKTPU3AITUCH.
DeKTpocTaTHIeCcKast
3aI[UTa»

- Oecena o Oe30I1acCHOM
HCIIOJIb30BaHUH
3JIEKTPOIPHOOPOB

- opraHu3aunus
IPOEKTHOI paboThI B
rpynmnax

—  TpyIImoBoe
UCCIIEIOBAaHUE «Biusanue
INEKMPOHACPEBAMENILHBIX
Ha2pesamenbHbIX
npubopos Ha
KAYeCmeeHublll  COCmas
6030YXa»

Hroro no pazneny 22
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/n

Pazpea 1. JIEKTPOJIUHAMUKA

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoaunuyecTBO 4acoB

Bcero
padoThI

KonTposabHbie

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchI

Peanuzanun
BOCIINTATEJILHOIO
NMOTEHINAJIA YPOKA
(BuabI U popmbl
JeATeJIbHOCTH)

11

MaruauTHoe nose.
DneKTpoMarHuTHas
WHTYKITUS

11 1

bubmmoteka [IOK

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

- Oecena 0
npaBUIax
TIOBEJICHHS u
TEXHHKE
0e30MacHOCTH  Ha
ypokax  (U3UKH,
IpU  BBINOJHEHUH
1a00paTOPHBIX
pabort

- OpraHu3anus
paloThI B ape u
rpymmax

- Oprasu3aunus
HCCIIEI0BATENbCKON
paboThI B Tpymmax

becena o BANAHUN
MarHuTHOro nons
3emnu Ha GyHKUMK
KU3HEeAeATeNbHOCTH
yenoBeka



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

Hroro no pazneny 11

Paznen 2. KOJIEBAHUSA U BOJIHBI

MexaHuueckue u - Oecema o BIHMSHHUH
2.1 DJIEKTPOMArHUTHLIE 9 0 1 buGnnorexa LHOK amuoBorH u CBUY-
' P https://m.edsoo.ru/7f41c97c P
KoseOaHus Juana3zoHa Ha
29 Mexanuueckue u 5 1 0 bubnnoreka HOK OpraHu3M 4Y€JIOBEKA.
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
- Opranuzarus
My OIMYHBIX
bubnmnorexka HOK BBICTYIUJICHH
2.3 O 11 1 3
e https://m.edsoo.ru/7f41c97c = - opraHu3anus
paboThI B mapax
Utoro no pazneny 25
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
OCHOBBI CrIEITUATILHOM bubmmoteka [IOK
3.1 4 0 0
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeEMEHTHI KBAHTOBOK 6 0 0 bu6mmoreka [IOK - Oecena o mpaBuiax
' OINTUKH https://m.edso0.ru/7f41c97c = MOBEJICHUS 1 TEXHUKE
0€30MacHOCTH MPH
4.2 Ctpoenue aToma 4 0 0 bubmmorera LOK BBITIOJTHEHUH
https://m.edsoo.ru/7f41c97c
1a00paTOPHBIX pabOT
- OpraHu3aIus
bubnuotexa [JOK paboTHI B Hape u
4.3 A 6 1 0
TOMHO® AApO https://m.edsoo.ru/7f41c97¢ TPYTHIax



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

- Opranusanus

MIPOEKTHOI pabOTHI
WHJIMBUIyaIbHO U B
rpyImnmax

- Oecenna o BKIazie
POCCUMCKHX yYEHBIX

B Pa3BUTHUE

JIa3€pHON TEXHUKHU

- Oecema O BKJale
POCCUICKHX YYEHBIX B
pasBUTHE  sJCPHOU
HEPIeTUKHU.

Kpyanebili cmon

«fAdepHas
b6e3onacHocmob»
Hroro no pazneny 16
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
- OpraHu3anus
paboThI B mape u
rpymnmax

5.1

DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

but6mmoreka [IOK

https://m.edsoo.ru/7f41c97c = _ OpraHH3aIHs

MIPOEKTHOMN pabOThI
MHIUBUAYAIbHO U B
rpynmnax



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

- becena 0 3HAYECHUHU
JBOJIIOLUU
Bcenennoi

Hroro no pazneny 7

Pa3nes 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6oOmaroree 5 0 0 bubmuorexa [JOK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97c
Utoro no pazneny 5
PesepBHOe Bpems 0
OBUIEE KOJIMYECTBO YACOB 68 5 7
I[10O ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoabhbie  TIpakruyeckue u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa 0 IpUpO/IE.
1 Hayunsbie MeT(})]I[I)I HO?I,)H;)HIfﬂ 1 0 0 bubnnorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

5 (dbopMUPOBAHUU COBPEMEHHOM 1 0 0 bubnuorexa [IOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 0 0 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 0 0 bubmmnoreka HOK
JBHIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MpsSMONTUHEIHOE 1 0 0 bubmuorexa [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e

6 Pasroyckopertoe HpﬂMOVHHHeﬁHoe 1 0 0 https://m.edsoo.ru/ff0c372e
JBUXKEHHE 0€3 Ha4aTbHOW CKOPOCTH

7 CBobogHoe masieHue. Y CKopeHue 1 0 0 bubnuotexa [JOK

CcBOOOJHOTO MaIECHUS

https://m.edsoo.ru/ff0c39cc



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/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpusosnHeliHOE N1BUKEHNE.

8 JIBrmkeHHe MaTepUalIbHOM TOUYKH I10 bubmorexa HOK
P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
[IpuHLIHAII OTHOCUTENBHOCTH
9 lanmunes. NuepuuanbHble CUCTEMBI bubmmorexa [JOK
' p 3 https://m.edsoo.ru/ffoc3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca Tena. Cuina. [Ipuniun
10 CyIepno3uIuu cui. BTopoii 3akoH bubmmorexa [JOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuaibHON TOUKH
1 Tperuii 3akoH HproToHa 17151 bubmmoreka [JOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna
12 Tsokectu. [lepBas kocMHuueckas bubmmorexa [IOK
e https://m.edsoo.ru/ff0c3d00
CKOPOCTb
13 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdpuunent
14 TpeHust. Cuila CONTPOTUBIIEHUS TIPU bubmuoteka [IOK
IBIDKEHUH TEJ1a B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[TocTynaTtenbHOE U BpalaTensHOe
15 JBUKEHHE a0COTIOTHO TBEPIOTO bubnmnorexa [JOK
tesa. MoMeHT cuiibl. [liieuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
HNMnynbsc MaTepuanbHOU TOYKH,
16 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK

Wmnynbe cunbl. 3aKOH COXpaHEHUs
UMIyJibca. PeakTuBHOE IBUKEHME

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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17

PabGoTa 1 MOIIIHOCTB CHJIBL.
Kunernyeckas sneprus
MaTepuaibHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

18

[TorennmaneHas 3HEPrUsl.
[TorennumanbHas 3HEPTUSA yIPYyro
nehOpMUPOBAHHON MPY>KUHBI.
[loTeHuumanbHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

19

20

21

ITorennmanpHbIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboOThl HEMOTEHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW dHEPTUU

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYeCKOU
SHEPTUU Tella Ha puMepe
PaCTSDKEHHUS PE3UHOBOTO KIyTay

[ToBTOpenue paznena "Mexanuka"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

22

23

KonTponbhas pabota no teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXPAHEHHUS B MEXaHUKE)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TeopuH. bpoyHOBCKOE ABUKEHUE.

Muddysus

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

24

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
1 TBEPJIBIX TEI

25

Macca monekyn. Konnuectso
BemectBa. [locTtostnaas ABoraapo

26

27

TemoBoe paBHOBecue. TemnepaTtypa
u e€ uzmepenue. Illkana remneparyp
Ienascus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

28

AOcouroTHas TeMIiepaTypa Kak Mepa
cpeHel KHHETUYECKOM SHEPruun
JBUKEHMSI MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

29

30

31

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
pa3pekeHHOTO ra3a»

I/I3OHpOI_ICCCBI B UACAJIbBHOM ra3c€ u
nx rpaq)nquKoe NpeaACTaBJICHUC

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

32

BryTtpeHnHss 3HEprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crioco0On! e€ n3menenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bubnunoreka LIOK

33 B
FHARL TermIonepeaat https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.

34 KonuyecTBo TemnoTs! mpu bubmmoreka [JOK
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc

35 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bbu6moteka [JOK
€ro NpUMEHEHHUE K U30IpoIieccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B

36 npu (I)) e. Bropoit I;aIICIOH bubmmorexa [JOK

PHpoie. BI0p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

37 [Tpunmun nevicteus u KI1/ bubnnoreka [JOK
TEIUIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a

38 Hukn Kapuo u ero KITJ{

39 DKoJ0oru4ecKue npooIeMbl
TETUIOHEPTETHKU
Ob6o06maromuit ypok

40 «MOJ‘II:K JII: Hazrzbmnka OcHoOBBI bubmmorexa LIOK

YIp ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKIY
KonTponbHas pabota mo Teme
41 «Monli:K s Hz;[ ¢u3uka. OCHOBBI bubnmorera LHOK
YIAp ' https://m.edso00.ru/ff0c6a50
TEPMOIMHAMHKI

4 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS

. bubmuoreka [{OK

43 BJIQXKHOCTH BO3/yXa. HackImeHHBIH

nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucrammyeckue u
amopdHble Tena. AHU30TPONHUS

44 CBOMCTB KpucTaiuioB. Kuakue buGnuorexa [IOK
p ' a https://m.edsoo.ru/ff0c65f0
Kkpuctamuibl. CoBpeMeHHbIE
MaTepHuabl
[l1aBnenue u KpUCTaIM3aLMSL.
45 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubnunoreka LIOK
46 Yy 3]
PABHCIHE TCITOBOTO banatca https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Tei. IINEKTPUIECKUN
47 3apsa. JBa BUIA 3IEKTPUUYECKHUX bubmmorexa [JOK
P a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUINCSKTPUKH U
48 H(I))J'I HHOBO HI/?KI/I 3aljf))H bubmorexa HOK
yHpoBoaL ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS AJIEKTPUUECKOTO 3apsia
B3aumopeiictBue 3apsa0B. 3aKOH
49 Kynona. ToueuHbIN dIeKTPUYECKUIT Bubmiorexa OK
y ’ p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
50 noJist. [IpuHnun cynepnosunuu bubmuorexa [IOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ffOc6df2
HANPSDKEHHOCTH
PaGota cuit 371eKTpOoCTaTHUECKOTo
51 nois. [Torennuan. PasHocTs bubnmorexa LOK
' fait. https://m.edso0.ru/ff0c6f00
[IOTEHIAAIIOB
[TpOBOIHUKH U TAIEKTPUKHA B
P P but6mmoreka [IOK
52 3JIEKTPOCTATHYECKOM IIOJIE.

I[I/IBJICKTpI/I‘-IGCKaSI IpOHUITACMOCTb

https://m.edsoo.ru/ff0c7018



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

53

54

OnekTpoéMkocTh. KoHnnencarop

DNEeKTPOEMKOCTH TJIOCKOTO
KOHJEHCAaTOpa. JHEprus
3apsHKEHHOT0 KOH/IeHcaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

55

JlaboparopHas pabota "M3mepenue
JIEKTPOEMKOCTH KOHEeHcaTopa"

56

[IpuHIMD NeHCTBHUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
arapara, CTpyMHOr0 IIpHHTEpa.
DINeKTpOoCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

57

DNEKTPUYECKHUNA TOK, YCIOBHUS €r0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
y4acTKa [enu

58

[TocnenoBarenpHOE, TapaUIETBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOJIHUKOB. JIaGopaTropHas
paborta «M3yueHne cMenanHoro
COEITMHEHUS PE3UCTOPOB)»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc74f0

59

60

PaboTa 1 MOIITHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akoH OMa AJi MOTHOM (3aMKHYTOM )
anekTpuueckoil nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenune DJ1C ucToUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

61

DneKTpOHHask IPOBOAUMOCTD

TBépI[BIX METaJUIOB. 3aBUCUMOCTh

COIIPOTUBJICHUA METAJIJIOB OT

Temneparypbl. CBEpXIIPOBOAUMOCTh

62

DNEKTPUUECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

63

64

65

66

67

HOJ'IyTIpOBOI[HI/IKI/I, HUX cOOCTBEHHAs

U IpUMeECHAs IIPOBOIUMOCTb.
CaoiicTBa p—N-mepexo/a.
[omynpoBoAHUKOBBIE TIPUOOPHI

DJIEKTPUUYECKHI TOK B pacTBOpax U

paciuiaBax 3JICKTPOJIHUTOB.

3JICKTpOJII/ITI/I‘IeCKa$I JUucconuanus.

DIIEeKTPOIHN3

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Moanus. I1na3zma

DneKkTpruuecKue Mpruodopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMmeHnenue. [IpaBuna TeXHUKH
0e301macHOCTH

Ob6o06maromuit ypok
«DNEKTPOMHAMHKA

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bubnuoreka [{OK
https://m.edsoo.ru/ff0c82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c84ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c86fc

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c88be

68

KonTponbhas pabota no teme
«2nekTpoctatuka. [locTosiHHBIN
3NEKTpUYEeCKUil TOK. TOKHM B
pa3JIMYHBIX cpeaax»

but6mmorexa [IOK
https://m.edsoo.ru/ffOc8a8a



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoakueie — Ipaxruecikue fd[:;:EHHH ng[?al;(()::fenbﬂme
padoThI padoThI pecypen
[TocTosITHHBIE MATHUTHI U X

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 0 0 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 0 0 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yueHue

3 MarHIETHolso noiﬂ KaTy'IHKI/IyC 1 0 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 0 1 bubnnorexka [JOK
«Hccnenosanue neucTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apSKEHHYIO 1 0 0 bubnnorexka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DJIEKTpOMAarHuTHasl MHIYKLHS. 1 0 0

IToTok BEKTOpa MarHUTHOMN



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

unaykuud. DJ1C uaaykiun. 3akoH
3JICKTPOMArHUTHOW WHIYKITUN
®dapanes

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnyKTUBHOCTD. SIBIIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMAarHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok « MarHutTHoe
noJie. DJIEeKTpOMarHuTHast
I/IHJIYKIII/H[»

KonTpomnpHas pabota mo Teme
«MaramTHOE II0JI€.
BHGKTpOMaFHI/ITHafI HUHAYKIOUSD

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcad58

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

13

14

15

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
Heproa MajbiX KojieOaHui rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIit KOHTYD.
CB0OOTHBIC IIEKTPOMArHUTHBIC
KOJIcOaHHS B MICATHbHOM
KoJicOaTeIbHOM KOHTYpE. AHATIOTHS
MEXTy MEXaHHUCCKUMH U
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMU

®opmyina Tomcona. 3akoH

COXpaHCHHUA DHEPTHUHN B NACAIIBHOM
KoJIe0aTEIbHOM KOHTYPC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusx. BeIHyX/1eHHbIE
MeXaHUUYECKUE KojaeOaHMsl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbbh86

17

[IepeMeHHBIH TOK.
CuHycou1anbHbIN epeMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmuorexa [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

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 Kynbrypa ucnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaIEICHI/IFI u bubamorexa LOK
https://m.edsoo.ru/ffOcca54

JUtMHa BOJIHBL. 1lonepeunsie n
MIPOJIOTILHBIEC BOJIHBI

29 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnnoreka [JOK
3ByKa. BeicoTa ToHna. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNIEKTPOMarHUTHbIE BOJIHBI, UX

23 cBoiicTBa U ckopocts. [lkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 tTeneBuaeHus. Pazsurue cpencts
cBs3u. Paguonokanus

o5 KonTponbnas pabota «Konebanus u bubnnorexka [JOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpOCTpaHEHHE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



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

OtpakeHue cBeTa. 3aKOHbI

27 oTpaxkenus ceera. [loctpoeHnue bubmmorexa [JOK
= https://m.edsoo.ru/ffOcd4e0
n300pakeHHH B IUIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPA’KEHUE. bubmumoreka [IOK
[IpenenbHbIi yrosa noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPaXKEHUs
29 JlabopaTtopHas pabota «3mepenue bubnnoreka [JOK
MOKa3aTelisi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyIia TOHKOW JTMH3BI. bubmmorexa [JOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnas pabota
31 «HMccnenoBanne CBOMCTB
n300pa’keHNH B JTMH3aX»
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabota «Habmronenue aucnepcuun
CBETa»
33 Wurepdepenuus creta. Judpaxnus bubnuoreka [IOK
ceta. [ludpaxnuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCJIOBUS UX 0€3011acHOro
IPUMEHEHUS
36 KonTponbhast pabota no teme:

"Ontuka"



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

rpaHI/ILIBI MPUMCHUMOCTHU
KJIaCCUUECKON MEXaHUKH.

bubmuorexa [JOK

37
[ToctynaTel cnenuaibHON TEOPUHN https://m.edsoo.ru/ffOcf862
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
38 OJIHOBPEMEHHOCTH. 3aMe IJICHHE bubmiorexa LIOK
P ] https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIIECHUE JITTHHBI
DHeprus U UMIYJIbC bubnuoreka [IOK
39 o
PEIATUBUCTCKON YaCTHUILIBI. https://m.edsoo.ru/ff0cfc68
40 CBs13b MaccChl ¢ SHEPTUEH U bubnuorexa [JOK
UMITYJIbCOM. DHEPIHUsl IOKOS https://m.edsoo.ru/ffOcf6f0
41 ®otonsl. Popmyia [Imanka. bubnnorexa [HOK
DHeprus U UMNIyiasc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BaHNE Bu6 110K
noIMoTeKa
42 .0 A.T.
orodpdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHUE
43 3171HLHTeI(711)Ha H(I:I(b(bOTOB(b(geKTa Bubmiorexa LIOK
A ' https://m.edsoo.ru/ffod015e
«Kpacnas rpanuia» porodddexra
Hasnenue cera. OnwiTh I1. H.
44 Jlebenea. Xumuueckoe JeiicTBHE bubmoreka LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTea u
MPaKTUYECKOE TPUMEHEHHUE:
45
dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
46 Pemenne 3agad mo teme « 3J€MEHTBI bu6mmoreka [IOK

KBAaHTOBOU ONTHUKW)»

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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

Mogens atoma Tomcona. OnbITEI

47 Pesepdopna no paccesauro o- bubmmorexa [JOK
https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas mozens atoma
bubmuoreka [JOK

48 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u norsomnieHne GOTOHOB

49 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnnorexa [HOK
YPOBHSI 3HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonHoBBbIE cBOMCTBa yacTull. BosiHbI

50 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3TyUYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

51 Omneitet Pesepdopaa mo bubnuotexa [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyUEHHUS
CgoiictBa anb(a-, 6era-, ramma-

59 u3iydeHus. Biausaue
pPaaTuoOaKTUBHOCTU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

53 W3otomnsl. Anba-pacna. bubmuoreka [IOK
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. 'aMmma-usinydyeHue
DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

. bubnmnoreka [JOK

54 S nepuble peakuuu. SAnepHblit

peaxTop.

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

55

[Ipo6nembl, epCreKTUBEI,
9KOJIOTHYECKUE ACTICKThI SACPHON
JHEPreTHKH

56

57

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyribliii cton
«DynaameHTaIbHbIC
B3aumojeiicTeus. EquHcTBO
bu3nYECKO KapTUHBI MUPaY

Bup 3Bé3nnoro neda. Co3sesnus,
SIpKHE 3BE3/IbI, TUTAHETBI, UX
BuauMoe asrkenne. CojiHeuHas
cucrema

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

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHila U 3BE3]1

59

3BE3bI, NX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&3/1. COBpeMEeHHbIE
MPEJICTABJICHUSI O TIPOUCXOXKICHUU H
spoymroni CoHIIA U 3BE3

60

Muneunsiii [IyTe — Hama
I"amakTuka. [lonoxenue u nBUXEHUE
Connua B I'anmaxtuke. ['anakTuky.
UYEpHble ABIPHI B sIpax rajJakTHK

61

Bcenennas. Paz0eranue rajakTuk.
Teopust bospiioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznyueHue.
MeTaranakTuka

62

63

Hepemennsie npodiaembl
ACTPOHOMHH

KoHnTtposbHas pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

64

O6o6maromuii ypok. Pois ¢pusnku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax esaTeIbHOCTH
YyeJjioBeKa

65

O6o6maromuii ypok. Pois u Mecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

66

O6o06matromuii ypok. Posb
¢buznyeckoil Teopuu B
(bopMHpOBaHUY MPEICTABICHUI O
¢du3nyeckoil kapTHHE MUpa

67

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIC

68

O6o06matromuii ypok. Mecto
(bU3UIECKON KapTUHBI MUPA B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHbIX
MPEACTABICHUI O IPUPOIE




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimace/ KacesaoB B.A., O61mecTBO ¢ OrpaHUYeHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akuinoneprnoe odiectBo «M3aaTenbeTBo

((HpOCBGHICHHe»






