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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBAHMM K pe3ysbTaram
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS U
KOHIENINK TpenofaBaHus yueOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
OpTraHu3aIUAX Poccuiickou denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (pu3HNKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Y€OHBIMM IpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHsS] (PUM3HKU HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3KMKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKre 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomued. Hcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpenenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, TOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuyenne ¢Gu3NKu BHOCHT OCHOBHOW BKJIaJ B (OpMHUpOBaHHE €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (OpPMUPOBAHUE YMEHUU MPUMEHSTH
Hay4YHBIM METOJI MIO3HAHUS MPU BBIMOJIHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUMH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHHUS
MOJIOKEH pAl HUJEWl, KOTOpblE MOXHO paccMaTpHBaTh Kak MPUHIUIBI €ro
IIOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0ObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraeéT HCIOJIb30BAHHE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUYECKONH HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ©dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEJEHHUS DIIEMEHTOB
CoJlep KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe 00CYXICHUS
po0JIeEM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBISAIOTCS (U3MUecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUSI (PU3UUECKON TEOPUH, POIU (PyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O TMPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexkKIe
BCET0 3a CYET OpraHU3alluMd IKCIEPUMEHTAIBHON JESTEIHHOCTH O0YUYarOIIMXCA.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHMYECKUX
MpakTUYecKux padoT. BeigeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm »>TOoM oOecreunBaercs OBJIAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC W3MEPCHUS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyeCTBEHHBIX
3amad. [Ipu 3TOM 11 pacu€THBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aJ]a4u C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSITh N3YYCHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpuUpys 3HaAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE NTPOTEKAaHUSI (PU3NYECKUX SBJICHHM W TMPOIECCOB B OKPY’KaIOIIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
($bu3MKKN Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHus T0JKEH U3yUaThCs B YCIOBUSAX
IpPEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OO0OpYIOBAaHME JJi BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMme Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAaHUS JAOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4CHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISIFOTCS:

e (opmupoBanue HHTEpeca W CTpEeMJICHUS OOYYArONIUXCS K HAYYHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYyaJIbHBIX W TBOPYECKHUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ]Ie TTO3HAHUS U (popMUpOBaHUE
MCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (dopMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
bu3MYeCKUX 3HAHUHN 1 HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBanue mpencTaBICHUNA O PONM (PUBUKHU IS PA3BUTHUS JIPYTUX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B

nporecce U3y4eHus Kypca GU3NKH Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:
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e TmpuoOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  (Pu3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUHW B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEHICHHUS pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue pU3NUecKor MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OIIPEIENICHHS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCIIOBHI N7l Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B He/eN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipensaraempiii B mporpaMMme Mo (U3MKE MepeyeHb JabOpaTOPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUaroIIUXCSl.
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COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka O mnpupone. Hayunbie mMeTOnBI NO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa MW TEOPUM B INPOLECCE TO3HAHUS IPUPOJBIL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHMM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMelieHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOEe IBIkeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaJIbHOU TOUKH OT BPEMEHHU.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBukeHue. J[BUKEHHME  MarepualbHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAs
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIJIOB, LICMTHbIC U PEMEHHBIC MEepelayuu.

Jlemoncmpayuu

Mogenb cucTembl O0TCU€Ta, WLTKOCTPAIUS KHUHEMATUUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.
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HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMMOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXAY NYTSIMH, IMPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIsL MaTepUalibHOM TOUKHU. Tpetnit 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHHYeCcKkre YCTpOWCTBA M MPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CnoxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBust paBHOBECHUS TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
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N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpHAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorennmanbHas DHEPTUsA YIIPYro
neopMupoBaHHo  TpykuHBI.  [loTeHuManbHAast  2HEprus Tejla  BOJIM3HU
MOBEPXHOCTH 3€MJIH.

[loTeHnuanbHple U HEMOTEHUIUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJ C WU3MECHEHUEM MEXAaHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHMEM MEXaHUUYECKOW IHEPTUu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. Mogeky/sipHast Gu3nKa 1 TEPMOJIMHAMUKA
Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJekyi. KonunyectBo BemectBa. [locTtosinHas ABoraapo.
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TennoBoe paBHOBecue. Temrmeparypa u €€ namepenue. lllkana temmneparyp
Llenbcus.

Mopgens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpPruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkama
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHenus. KonmmuecTBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAs TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBwiii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHnenne TepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  IEUCTBHUS  TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
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nevctBus temioBol mamuHbl. [Hukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OnplT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaaHca.

TexHuyeckne yCTpOCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npv moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
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ONeKTpU3alusl Tel. OJEKTpUYECKUil 3apsia. JlBa Buaa dIEKTPUUYECKUX
3apsnoB. [IpOBOJMHUKM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsa10B. 3akoH Kynona. ToueuHbli 3IEKTPUYECKHI 3apsi.
Onextpuyeckoe mnosie. Hampsok€HHOCTh 3yieKTpuueckoro mnodsa. [IpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Moyeil. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jusnexktpuyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4yeckrue yYCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIpPUOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIlllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3aumopericTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y IEIBHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILIAasl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 1 MOJHOM (3aMKHYTO#) 2JIeKTpudecKkoi memnu. KopoTkoe 3aMbIKaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.
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DJIIEKTPUYECKUN TOK B BaKkyyMe. CBOMCTBA JJIEKTPOHHBIX ITy4KOB.

[TosrynnpOBOJHUKH. CoOcTBeHHass W TIpUMECHas  IPOBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OneKkTpuyecKnuid TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnexkTpuyecknid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIBHBIN
pa3psa. Momuus. [Inazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBII TMO/1, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHrie cUibl TOKAa U HANIPSIKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMenaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJAMMOCTE BO31yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3y4yeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
Y4ETOM COAEP/KATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMaTUKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboa, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIMU HAa OCH KOOPJIMHAT, CII0KEHNE BEKTOPOB.
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buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEII000MEH JKUBBIX OPraHW3MOB (BHABI TEIUIONEPEIaur, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU W
ra3oB, JJICKTPUYECKUE CBOMCTBAa METAJUIOB, JJICKTPOJIUTUYECKAS IAUCCOLMAIS,
rajibBaHHMKa.

l'eoepaghus: BNaxXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUN C HMCIOJIb30BAHUEM MEXAHU3MOB,
Y4ET TPEHHUSI B TEXHHUKE, MOIUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyTHUe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIUOHED, TEXHOJIOTHH
MOJYYEHUsSI COBPEMEHHBIX MATEPUATIOB, B TOM YHUCIE€ HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IpUOOPHI,
AIIEKTPOOCBETUTEINIbHBIC PUOOPHI, TaTbBAHHKA.

11 KVIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu
MAarHuTHBIX nojied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHYKIIMH TI0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe T0Jie MPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUH
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HaITPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEeHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJBIKYIAs CUjla HWHIYKIMH. 3aKOH 3JIECKTPOMarHUTHOM
nHaykiuu dapajes.

BuxpeBoe »siekTpuyeckoe Tosie. OJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJAHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.
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NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHJIA
CaMOWHIYKIIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYecKue YCTpOWCTBA M MNMPAKTUYECKOE NPHUMEHEHHUE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHULl, MUHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIIMA MarHATHOTO MOJIA.

B3aumoaeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuo Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYILIEH CUIIbI MHAYKIMU OT CKOPOCTH U3MEHEHMS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

M3y4yeHne MarHuTHOTO I0JIS1 KaTyIIKH C TOKOM.

HccnenoBanre NelCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbLE KONEOAHUA

KonebarenrHast cucrtema. CBOOOAHBIE  MEXaHMYECKHE  KOJE€OaHUA.
["apmonunyeckue konebanus. [lepumona, wacrora, amrmumryga u ($aza KoyieOaHUU.
[IpykVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUS
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYKI€HHBIC 2JIEKTPOMAarHUTHBIC KOJICOAHMS.

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHUS.
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Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJICTBE JIEKTpo3Hepruu. Kynbrypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE INPUMEHEHUE: DIIEKTPUYECKAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3aryxaromux KojieOaHuid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc mnpu 1OCIEIOBATENBPHOM COCAWHEHUHU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHnne IMEpEeMEHHON0 TOKa B LENA U3 MOCJIEA0BATEIIbBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBI.
HuTtepdepenius u nudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJOMIICHUE, MOJsIpu3aIus, nudpaxius,
untepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3n€KTpOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHn4ecknue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl JAMArHOCTHKAa B TEXHUKE W MEAUIIMHE, pajaap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu
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OOpazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U MIPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HabGmrogenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJieOaHUM.

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueyHbli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpaxkeHus: cBeTa. [locTpoeHne n3oOpaxxeHui B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHuil B
coOuparoluX U paccenBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTaBAEMOE JIMH30MU.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUUYECKOE TMPUMEHEHUE: OYKH, Jyla,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONnTHKA, TU(paKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonnHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre cBOMCTB M300paKeHU B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.
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HaGmronenue natepdepeHnm ceera.

HaGmronenune nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[Toy4yenue ciekTpa ¢ MOMOIIbIO TTPU3MBI.

[ToydyeHue ciexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
Habmroienue mossipusanuy cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol
W3mepenne mokaszaTessi mMpeJoMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUM B JIMH3AX.
Habmroenue nucnepcun cBeTa.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpALIECHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIBI. DHEPTHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. JHEPTHS
U UMITYJIbC (POTOHA.

OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI
dotordexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHuiar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmydeHune W mOTIIOHIEHUE
(GboTOHOB TpU TEepexoAe aroMa C OAHOTO YPOBHS SHEPTrUU Ha Jpyrou. Bujsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBOliCcTBa yacTull. Bosnsl ne bpoitis. KopycKyisipHO-BOJIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue TMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habnronenue TMHeHYaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHUA sAnpa. OTKpeITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuo  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME paaMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3oTormsl.

Anbsda-pacnan. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccl spa.

Snepnseie peakunu. [lenenue u cuHTe3 saep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.

TexHuueckue yCcTpoMCTBa U MPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl
HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).
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Pa3znen 8. DiieMmeHTBI ACTPOHOMUM M ACTPOPUMKH

Otansl pa3BUTHS acTpoHoMUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3mnoro HebGa. Co3Be3musi, sSpKue 3BE3MBI, IUIAHETHI, WX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. McrtouHuk sHeprum ConHUA W 3BE3N.
3BE311bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. JlnarpamMma «CHEKTpaJIbHBIA Kiacc —
CBETUMOCTB». 3BE31bl TJIaBHOM NOCIEI0BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3TydEHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M € MCHOJIb30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUHN I ONPEIeNCHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3IBI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O06o0maroniee MOBTOPEHUE

Pons ¢usuku u acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (GPU3HUECKOU TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DUINYECKON KapTHHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
Ounonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
NMO3HAHUA: SIBIEHWE, HAay4HbId (akT, runores3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBaHHUE, MOJIEIb, U3MEPEHUE.
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Mamemamuxa: pelmieHUE CHUCTEMbl YpaBHEHWH, TPUTOHOMETPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHH HAa OCU KOOPAHMHAT, CIIOKEHHE BEKTOPOB,
IPOM3BOJHBIC JJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOJ00US TPEYrOJbHUKOB,
OIpe/IeJIEHUE MIIOUIA U INIOCKUX PUryp U 00BbEMa Tel.

buonocus: snektpuyeckue SBIECHUS B JKUBOM MNpPUPOJE, KojeOaTelbHbIE
JBUKEHMS B )KMBOM IPUPOJIE, ONITUYECKUE SIBJIEHUS B )KMBOW IPUpOJE, ACUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBINA
aHaJIn3.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KW MarHuTHBIX Py,
($oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonozus: JMHUM DJIEKTPOIIEpenad, IEHEpaTop IEPEMEHHOIO0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaauONpPUEMHHK, TEIEBU30D,
aHTeHHa, tenepoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOTO TpenMera «Du3nkay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXcsi PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOMN JEATEIHFHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKA 00YJaIOIIEerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJULIUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTU COBMECTHYIO JI€STEJIBHOCTh B MHTEpEcax I'Pa)aaHCKOIO
oOIecTBa, y4acTBOBaTh B CAaMOYIIPABJICHUH B 00pa30BaTEIIbHOW OpPTaHU3AIINH;

YMEHHE B3aMMO/ICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JI€SITEILHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOHU UICHTUYHOCTH,
NaTpuoOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUCHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:
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ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY Hay4HOI'O TBOPYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEH KU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX MpodiIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyaJlu3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISIBIISITH ~ 3aKOHOMEPHOCTHM W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
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Ba3oBnle ucciienoBarejabcKye 1eMCTBUS:

BJIAJ€Th HAyYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
buznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METO/IOB pelieHusl 3ajiay (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS;

BJIAQJeTh BHUJAAMU JEATEIBHOCTH 110 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYallUsIX, B TOM YUCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETb IE€PEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 0O0JacTb
KU3HEICSATEIbHOCTH;

yYMETh UHTErPUPOBATH 3HAHUSA W3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora c nunpopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAlUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IpEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCTIONB30BaTh  CpeACTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, PECypcocOepexeHHs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.
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KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Yy4eOHbIe JeHCTBHSA:

OCYILECTBIAThH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

IPUHUMATh L[EJIW  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTHMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHHKOB, OOCYXIAaThb pe3yibTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLECHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUN;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;
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BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedIeKCMM  KaK  OCO3HAHHMS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YIbTaTOB M
OCHOBAHUII;

WCITOJIB30BaTh MPUEMBI pe(PIICKCUU IS OLICHKH CUTYyalluu, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEIICHUS [0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHMX IIPH aHAJIM3E pe3yJIbTaTOB
JeSTeIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN UHTEJUICKT, IIpEIoJIarafoIui
c(hOpMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOEC
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITh YBEPEHHBIM B ceOe;

CaMOPETYJIUPOBAHUS, BKJIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE NPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH H
yCcrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJjiacce NpeaMeTHbIC Pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:
JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (pu3uKu B (HopMHpOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIbHOCTH JIFOJIEH;
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YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpIIUAJIbHAs CUCTeMa OTCU€Ta, aOCOIIOTHO TBEPOE TEJo,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3a1ay;

pacro3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KUHETUYECKOW TEOPUM CTPOCHHUS BELIECTBA U
DJICKTPOJUHAMMUKHU:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSMOJIMHEWMHOE
JBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMojieiicTBue T, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJI MPU HarpeBaHuM (OXJIXKICHHUH ), TETUIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAIMS, IUIABIICHUE, KPUCTAJLIA3AIMUs, KUIICHUE,
BJIQ&KHOCTB BO3/yXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHWM B 3aKPHITOM
COCyZ€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALUSA TEJ, B3AUMMOJICUCTBUAE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIOJB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJMHATA, IYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHuia,
MMIYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKas MOIIHOCTh; MPU ONHCAHWU MPABWIHHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIIKME JAHHYIO (PU3MYECKYIO BEJIIMUYMHY C JAPYTUMU
BEJINYMHAMM;

ONUCHIBAaTh HM3YYEHHBIC TEIIOBBIE CBOWMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCIIONB3Yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHsis
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKCHUSI MOJICKYJ, CPEIHECKBAIPATHYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(pUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; IIPH OMHCAHUHU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YeHUsI W EIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUHUHAM;

OIMACHIBATh N3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIHUAN, PAa3HOCTh MOTEHIINAJIOB;
MpU  OINMUCAHUM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAYCHWS] W EIUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIUYHHY C IPYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nuecKue
3aKOHBI ¥ MIPUHIUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHCHUS MMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
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OTCU€TA, MOJIEKYJIPHO-KUHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsna, 3akoH KylloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
(bOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU 3TOM
dopMynupoBarh mpoOieMy/3ajauy M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUs, IMPOBOJIUTH OMNBIT H
bopMyIUpOBATH BBIBOBI,

OCYILIECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh HU3BECTHBIC
METO/bI OLIEHKHU IMOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAYy  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MUECKHX BEIMYUH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOBI IO PE3yJbTaTaM MCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JIaOOpaTOPHOTO
00opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIe NIl €€ pelIeHus, NMPOBOJUTH PAcU€Thl M OLIEHUWBATH PEATbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue sBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YUYEOHOW W HAay4YHO-MOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OpMaIIHIO;
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IPUBOJUTH IPUMEPHI BKJIAJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpPAIEHUH C MPUOOPAMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKpYXalolleH cpee;

paboTaTh B TIpyNIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PalMOHAIBHO PpACHpeeisaTb OO0S3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPUBAEMON IPOOIIEMBI.

K xonumy oOywenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (PU3MKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KAPTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKUA H
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJAEH, LEJOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTBIBATh TPAHULI NPUMEHEHUS H3YYEHHBIX (PU3HUECKUX MOJENei:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO s/ipa MpH PELIeHUN (PU3NUECKUX
3aj1ay;

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (PUBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JIBWXKYIIMHCS 3apsill, 3JIEKTPOMAarHUTHbIE KoJjeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBECHUE
JMHENYaToOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHas W HCKYCCTBEHHas

PaIuOaKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YAd (U3UYECKUE BEITMYUHBI:
AIEKTPUYECKUN 3apsii, CWJIA TOKA, JJICKTPUUYECKOE HAIPSKEHUE, BIEKTPUUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
MHOYKIWAST MarHUTHOrO TMOJisg, cuia Ammnepa, cuia JIopeHia, WHAYKTUBHOCTD
KaTyIIKH, SHEPTHs JJIEKTPUYECKOTO0 M MArHUTHOIO IOJIEM, MEPUOJ M YacToTa
KojeObaHnii B KoyieOaTeTbHOM KOHType, 3apsij U CWia TOKa B TPOIECcce
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TFapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSTHUE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PUIUYECKUM
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAUYECHUS U EAUHUIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEITMIMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MepHO TOTypaciiana, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UUYECKUH CMBICIT
UCIIOJIb3YEMbIX BEJMYMH, MX OOO3HAYEHWS W €IHUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEIIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHaIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapajjieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacCIpOCTPAaHEHHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIENIATh HAMPABJICHHE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh DKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynmupoBaTh TpobiieMy/3amady HW THIOTE3y Yy4eOHOro OKCIEPHMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHU;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHWH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHNUS;
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coOro1aTh npaBuia 0€30MacHOrO TpyJa MPU IMPOBEICHUM HCCIECJOBAHUN B
pamMKax y4eOHOTO SKCIEpHMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyIOBaHUS;

pemiate pacu€THBIE 3aJaud C SBHO 3aJaHHOW (PU3HUECKON MOJIeNbIo,
UCHOJB3Ys (PU3HUECKHUE 3aKOHBI U ITPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJUMBbIC ISl €€ pelleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HaUeHUs (PU3HMUECKON BEITMUUHBL;

pelaTh KaueCTBEHHBIE 3aJaUi: BBICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PACCYXICHUH C ONOpOH Ha H3YUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
buznueckue SBICHUS,

UCIIOJI30BaTh  MpPU  PEIIEHWH  Yy4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALNN
U TIPEJCTaBJICHUs y4eOHOW W HAyYHO-TIOMYJISIpHON MH(pOpMalUK, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMALIUIO;

OOBSACHATh NPUHIUIBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHUS MX 0€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacCHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
TOBEJICHUA B OKPYXKAOIIEH Cpee;

paboTaTh B TpyNI€ C BBHIINOJHEHUEM PA3JIUYHBIX COLMUAJIBHBIX pPOJEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aIEKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
) A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/7f4 172
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
) TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBbI TEPMOMHHAMHIH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@®a30BbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznea 4. JIEKTPOAUHAMUKA
bubmuoreka [JOK

41 MeKTpoCTaTHI 10 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31eKTpUYeCKUil TOK. TOKHU B 12 bubmumoreka [IOK

' pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIe
Ne o/ P Kounrpouabusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOIUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' AHIYKLAS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 9 | bubnmnoreka [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 | bubnnorexa [JOK
) BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOPUH 4 I bubmuorexa [JOK
' OTHOCUTEJIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DJIEMEHTHI KBAHTOBOW ONTUKHU 6 hitps://m.cdsoo.ru/7i41c97c
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bubmuoreka [JOK
4.2 C 4
Tpoetne atoma https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK

5.1 6) 7 1
JIEMEHTBI aCTPOHOMUHU U aCTPOPUUKU hitps://m.edsoo.rw/7f41c97c

Hroro no pazneny 7

Pa3nesa 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 EE::?;;?:;;ESE f41¢97c
HWroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




© MAOQOY I'mmuasus Ne 86. PaGouast mporpamma y4eGHOro npeamera

«®u3nka_06a30Bbiii ypoBenb_ 10-11 kaaccsn»

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| ®dusuka — Hayka o npupoze. Hayunsie meTozsl 1 bubnmnoreka [HOK
IIO3HAHUS OKPYXKAKLIEro Mupa https://m.edsoo.ru/ff0c32e2
Poab u mecTo pusuku B hopMupoBaHUM
2 COBPEMCHHOM HAayYHOM KapTHHBI MUpa, B 1 bubmorexa LHOK
p . i p “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NEeSATEIbHOCTH JII0IeH
Mexanndeckoe ABrmkeHHe. OTHOCUTEIBHOCTD
3 MeXaHn4decKoro aBrmkeHus. Ilepemernienne 1 bubmmorexa HOK
- Hep : https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHUE
4 PaBHOMEpHOEC TIPSIMOJIMHEITHOE ABUKCHUE 1 bubmorera [OK
pHoe ip A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE ABUKEHHE 1 bubmorexa HOK
yeKop p 8 https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majenne. Y CKopeHue CBOOOIHOTO 1 but6mmoreka [IOK
MaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nBuxeHue. Jprmkenne 1 bubmuorexa [JOK
MaTepUalIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOocuTenbHOCTH ["anumest.
8 HMuepuuansHbIe CHCTEMBI OTCUeTa. I1epBhIil 3aK0H 1 brbmorexa [OK
pH - LeP https://m.edsoo.ru/ff0c3be8
Hrrotona
9 Macca Tena. Cuna. [IpuHumn cynepno3suuuu cui. 1 bubnuoteka [JOK
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Bropoii 3akoH HproTOHA 1711 MaTepUaIbHON

https://m.edsoo.ru/ff0c3be8

TOYKHU
10 Tpernii 3akoH Hbpr0TOHA [U1s1 MaTEpUAIIBHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ffO0c3be8
11 3aKOH BCEMUPHOTO TAroTeHUsl. Cuia TSHKECTH. bubnmoreka [JOK
IlepBas kocmMuueckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubnnoreka IIOK
12 Cuia octu. 3akoH ['yka. Bec tena
ypyr K https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapuument tpenuns. Cuna
13 CONPOTUBIICHUS IIPU ABUKEHUH TeJIa B )KUJKOCTU brbmmorexa [TOK
P P https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[TocTymarenbHOE U BpalaTelbHOE JBUKEHUE
" bubmuotexa [JOK
14 abcomoTHO TBEpAOTO Tena. MomeHT cuiibl. [lneuo
.. https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIIOBHSI paBHOBECHS TBEPOTO TeJa
NMnynbsc MaTepuaibHOW TOUYKH, CUCTEMBI
15 MaTepualbHBIX TOUeK. IMmynbe cumbl. 3akoH bubmorexa [JOK
P ) y ) https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE IBUIKEHUE
PaGota u momrHOCTh cuibl. Kunetnueckas
16 sHEeprus MmarepuanbHoOi Touku. Teopema 00 bubmmorexa [JOK
P P O, 1eop https://m.edsoo.ru/ff0c4502
W3MEHEHNN KMHETHYECKOW SHEPT U
[HoTenuunanesHas sHeprus. [loTeHunanpHas
17 SHEPTUS YIPYro AePOPMUPOBAHHON MPYKUHBIL. bubnuotexa [JOK
[TorennuanbHast sHeprus Tena BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMIH
[ToTeHmanpHbIe U HEIOTEHIIUATBHBIE CHITHI.
but6mmoreka [IOK
18 CBsi3b paOOTHI HEMOTEHITMATBLHBIX CHII C

U3MEHEHHEM MEXaHHMYSCKOM OHCPIUU CUCTCMbIL

https://m.edsoo.ru/ff0c478c
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Tel. 3aKOH COXPaHEHUS] MEXaHUYECKOW IHEPTUU

JlaGoparopHas padota «lccrnenoBanue cBI3u
paboThI CHITBI C U3MEHEHHEM MEXaHHYECKON

19 1
SHEPIrUU TeJla Ha PUMEPE PACTSHKEHUS
PE3UHOBOIO KI'yTa»

20 KonTponbnas pabota no Teme «KnunemaTtuka. 1 | bubnmnoreka [HOK
JlunaMuka. 3aKOHBI COXpaHEHUsI B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-

. bu6mmoteka [IOK
21 KMHETHYECKOM Teopuu. bpoyHOBCKOE JBUKEHUE. 1
https://m.edsoo.ru/ff0c4dc2
Huddyszus
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHUIL

22 BeuecTBa. Mosienu CTpOEHUs ra3oB, JKUJIKOCTEN U 1
TBEPABIX TEN

7 Macca monekyin. KonuuecTBo BemiecTsa. |
[TocTostnuast ABoraapo

24 TennoBoe paBHOBecue. Temneparypa u eé 1
n3mepenue. [llkana temneparyp Llenscus

)5 Wneanpusiii raz B MKT. OcHoBHOE ypaBHEHHE | bubmuotexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHen

. bubmuorexa [JOK
26 KUHETUYECKON YHEPIUU JABUKEHUSA MOJIEKYI. 1
. https://m.edsoo.ru/ffOc511e
VYpaBHenne MeHnieneena-Kianelipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 1
JlabopaTtopHas pabota «lccnenoBanue

28 3aBUCUMOCTH MEXIY apaMeTPaMH COCTOSTHUS 1
Pa3peKEHHOT0 ra3a»

29 H3onporiecchl B €adbHOM ra3e u ux 1 but6mmoreka [IOK
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rpaduuecKoe mpeaCcTaBICHUe

BuyTpennsist sHeprusi T€pMoAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ u3mMeHenus. Konuuectso

https://m.edsoo.ru/ff0c570e

bu6nmoreka [IOK

30 TEIUIOTHI U paboTa. BHyTpeHHsIs sHEpTrHs https://m.edsoo.ru/ff0c5952
OJIHOATOMHOT'0 UJICAJIbHOT'O Ta3a

31 Bupael reruionepenaun bubnnorexa LHOK

https://m.edsoo.ru/ff0c5c36

VY nenbHas TEI0EMKOCTH BellecTBa. KonnuectBo

32 TEIUIOTHI MIPH TeIuionepeaade. AnuadaTHbIN bubnnorexa LIOK
nporece https://m.edsoo.ru/ff0c5c36

13 [lepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnuorexa [HOK
IPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 Heob6patumocts nporeccos B mpupoze. Bropoit bubmuoteka [JOK
3aKOH TEpMOAVHAMUKHU https://m.edsoo.ru/ff0c6230

35 [Tpunmun nevicreus u KT/ TenmoBoi MamnHbI ngg;lglfg:;grouifowooa

36 Hukn Kapno u ero KIT{

37 DKosiornyeckue npoOaeMbl TEII0O3HEPTEeTUKH

18 O6o0maromuii ypok «MonekynspHas pu3uka. bubnmoreka [JOK
OCHOBBI TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6938

39 KonrtponsHas padora no teme «MoexyssipHas bubmmoreka [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6a50

40 [Tapoo6pazoBanue u konaeHcamnus. Vicnapenue u bu6muoreka [JOK
KUAIICHUE https://m.edsoo.ru/ffO0c63b6

41 AOCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bubmmorexa [JOK
BOo3ayxa. HacklleHHslil nap https://m.edsoo.ru/ff0c64d8

42 Tsépnoe teno. Kpucrammmueckue u amopdHbie bubmuoteka [JOK
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Tena. AHU30TPONUS CBOMCTB KPUCTAJJIOB.
XKunkue kpucramibl. CoBpeMeHHbIE MaTEpUaIbl

https://m.edsoo.ru/ff0c65f0

43 [InaBnenue u kpuctamm3auus. Y genbHas bubnmnoreka HOK
teruiora iasnaeHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIJIOBOTO OajlaHca bubmorexa HOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIeKTpUuuecKuil 3apsaa. Jsa bubnmnoreka [HOK
BU/IA DJIEKTPUYECKUX 3aPAI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHUKHN, TUATEKTPUKHU U MTOTYIIPOBOIHUKH. bubnuorexa [HOK
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa https://m.edsoo.ru/ff0c6bee
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. bubnmnoreka [HOK
ToueyHblil 2EKTPUYECKUN 3apsiL https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOoCTh 251ekTpryeckoro nois. Ipunnun
48 CYNEPIIO3UILINH JIEKTPUUYECKUX Tosier. JIunum bubmorexa [TOK
. https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 PaboTta cuit 3eKTpocTaTuYecKoro moss. bubnmnorexka HOK
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ffOc6£f00
[TpoBOIHUKY U AUDIIEKTPUKH B
50 3J'IpeKTpOCTaTI/I‘—IeCKOM nolj1e. JwuanekTpudeckas bubmorexa HOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
N bubmuorexa [JOK
o meKTpoimKocts. Koraerceatop https://m.edsoo.ru/ff0c7126
57 DneKTPOEMKOCTD MIIOCKOTO KOHAEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"
54 [TpuHIMTT NEWCTBUSA U IPUMEHEHUE
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KOHJIEHCATOPOB, KOIMPOBAJILHOT'O anrapara,
CTPYHHOIO IpUHTEpa. DIIEKTpOCTaTUUECKast
3amuTa. 3a3eMIIeHHE AIEKTPOIpuOopoB

DNEeKTPUUECKU TOK, YCIIOBUS €T0
cymectBoBanus. [locrosinubiit Tok. Cuna Toka.

55 Hanpsokenue. Conpotusiienue. 3akoH Oma Juist
ydJacTKa Leru
[TocnenoBarenbHOE, TapaIEIbHOE, CMEIIAHHOE

56 COeMHEHHE MPOBOTHUKOB. JITaboparopHas paboTa 0.5 bubnmnoreka [HOK
«M3yyeHne cMEmaHHOrO0 COEIMHEHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY

57 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubnuoreka [JOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 71 OJIHOM (3aMKHYTO)
anekTprueckoi renu. Koporkoe 3amMbIkaHUeE. Bu6miorexa IOK

58 JlaGopatopHnas pabora «M3mepenue /1C 0.5 hitps:/m.cdsoo.ru/ff0cTac)
MCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COITPOTHBIICHUS»
Pezepubiit ypok. KonTposibHas paboTa 1o teme

59 "OnexTponuHamuka" / Becepoccuiickas bubnrorexa LHOK

https://m.edsoo.ru/ff0c8c56

poBepouHas paboTa

60 O6o0maromuii ypok «JIeKTPOIUHAMUKA) / bubnuotexa [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/ff0c88be
DNEeKTpOHHAs TIPOBOAMMOCTD TBEPIBIX METAILIOB.

61 3aBUCUMOCTb CONIPOTUBIIEHUSI METAJUIOB OT
Temmeparypbl. CBEpXIpPOBOIMMOCTh

2 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB
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[TonmynpoBoIHUKH, UX COOCTBEHHAS U TIPUMECHAs
bu6nuoreka [JOK

63 IpOBOANMOCTE. CBOMCTBA p—N-IEPEX0/a. 1
P a P p A https://m.edsoo.ru/ff0c84ae

[TonynpoBoIHUKOBBIE TPUOOPHI

DNEeKTpUUECKUN TOK B pacTBOpPax M paciiiaBax

bu6nmoreka [IOK
64 3JIEKTPOJIUTOB. DIEKTPOIIUTUYECKAS 1

https://m.edsoo.ru/ff0c82ba

JTUCCOIMAIs. DIEKTPOIINU3

65 DnekTpruyeckuil Tk B razax. CaMoCTOSATEIbHBIN U 1 bubnmnoreka HOK
HECaMOCTOSTENbHBINA pa3psal. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
DnexTpuueckrue npudopsl U yCTPOUCTBA U X

66 MpakTUYecKoe npuMeHenue. [IpaBuna TexHUKu 1 brbmmorexa LTOK

P P P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KontponbHas padoTa no TemMe «JIeKTPOCTaTHKA.
. . bubmuoteka [JOK
67 [TocTostHHBIN 2n€KTpUYECKUNA TOK. TOKHM B 1 1
https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»
68 PesepBHblIit ypok. O6001maromuii ypok no Temam | bubmuoreka [JOK

10 xmacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 5 4
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11 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIC MATHUTHI U KX B3aUMOJCHCTBHE.
. bubmuorexa [JOK
1 MarnutHoe none. Bektop MarHUTHON UHAYKIUU. 1
. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHON MHTYKIIUU
MarnuTtHO€e nojie TPOBOJHUKA C TOKOM. OTBIT
2 Opcrena. BzauMmoaeiicTBre IPOBOIHUKOB C 1 bubmorexa LOK
P ) P https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHas pabota «/3ydeHue MarHuTHOTO | | bubmuoteka [JOK
IMOJISA KATYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TOJIE HA MPOBOJIHUK C
4 tokoM. Cmita Ammepa. JlabopatopHas pabora | | bubnmnoreka [JOK
«ccrnegoBanue IEMCTBUS MOCTOSSHHOTO MarHuTa https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM»
JleficTBHE€ MarHUTHOTO TOJI HA JBUKYIILYIOCS
5 3apsixeHHyro yactuny. Cuma Jlopenna. Padora 1 buGnnorexa LIOK
P yi0 Y peHtd. https:/m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DOnexkrpoMarauTHas UHAyKIus. [loTok BekTopa
6 MarHuTHON MHAyKImu. DJ1C nHayknuu. 3akoH 1
3JEKTPOMArHUTHOM MHAYKIMK Dapanes
7 JlabopaTtopHas pabota «VccnenoBanue siBICHUS 1 I bubnuotexa [JOK
AJIEKTPOMArHUTHON WHYKIIMH» https://m.edsoo.ru/ffOcal50
bubnuotexa [JOK
8 NunyktuBHOCTH. SBNeHue camounaykiuu. IJ1C 1 &

https://m.edsoo.ru/ff0ca600
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CaMOMHAYKIHUHU. 3Hepr M1 MaroHuTHOI'O I1OJIA
KaTyliKU C TOKOM. 3JICKTpOMaI‘HI/ITHOC I10JIC

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMArHUThl,

Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE
KOJIeOaHus

? AJIEKTPOABUIaTENb, YCKOPUTENIN JIEMEHTAPHbIX
YaCTHUII, MHAYKIIUOHHAS [1€Yb

10 O606maromuii ypok «MarautHoe mnosie. bu6nuoreka [IOK
DneKTpOMarHuTHas MHIYKLIHS) https://m.edsoo.ru/ffOcab82

11 KonTponbnas pabota no Teme «MaruuTHoe IoJie. bubnuorexa [HOK
DneKTpoMarHuTHasi UHIYKIUS» https://m.edsoo.ru/ff0cad58
CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.

12 I'apmonnueckue konedanus. YpaBHeHUE bubnmnorexka HOK
rapMoHU4YecKkux kojebanuit. [Ipespaienue https://m.edsoo.ru/ffOcaf06
SHEPIUU
JlabopaTtopHas pabota «lccnenoBanue

13 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUii rpy3a
Ha HUTHU OT JJIMHBI HUTH U MacChI TPy3a»
Koneb6arenbHblil koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHMs B UACATBHOM

14 KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIY bubmorexa [TOK

https://m.edsoo.ru/ff0cb820

MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMU
KoJ1e0aHusIMHU

I ®opmyna ToMmcoHa. 3aKOH COXpaHEHUS SHEPTUU bubnmoreka [JOK
B UJICAJIbHOM K0JIeOaTeTbHOM KOHTYpe https://m.edsoo.ru/ffO0cb9c4
[IpencraBienue o 3aTyXarONINX KOJIeOAHUIX.

16 BbIHYXIeHHBIE MEXaHUYECKHE KOJIeOaHuUs. bubnunorexa [IOK

https://m.edsoo.ru/ff0cbb86
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Ilepemennsblii Tok. CHHYCOUJAJIbHBII

17 IIEPEMEHHBII TOK. MOILITHOCTh IEPEMEHHOTr0 TOKA. 1 bubmmoreka [IOK
AMIUTMTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUJITBI https://m.edsoo.ru/ff0cbd34
TOKAa ¥ HaNPsHKEHUS
18 Tpauchopmarop. [IpousBoacTBo, nepenava u |
noTpe0IeHne SIEKTPUICCKON SHEPTHU
Y CTpONCTBO 1 NPAKTUYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOT0 3BOHKA, FEHEpaTopa 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3J1eKTponepeaay
OKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE
20 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus 1
JIEKTPOIHEPIUH B IOBCEAHEBHOMN KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocts 1 bubnmnorexka [HOK
pacrpocTpaHeHus U JUIMHa BOJHEL. [lonepeunsie https://m.edsoo.ru/ffOcca54
Y TIPOZIOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. | bubmuoteka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
7 DneKTpOMarHuTHbIE BOJHBI, X CBOMCTBA U 1 bubmuoreka [JOK
ckopocTsb. [IIkana 3;1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfeQ
24 [IpyHIMIBI pagUOCBSI3U U TEIEBUACHHUS. ]
Pa3Butne cpencts cBa3u. Pagnonokanus
but6mmoreka [IOK
25 KonrtponsHas padorta «KonebaHus 1 BOJTHBD) 1 1 hitps://m.cdsoo.ru/f0cc6fs
[IpssMonrHENHOE pacIIpOCTPAHEHHE CBETA B
26 OJIHOPOJIHOM cpejie. ToueuHbI HICTOYHUK CBETA. 1 bubmmorexa TIOK

JIyud cBera

https://m.edsoo.ru/ff0cd350
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7 OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. bubnmoreka [JOK
[TocTpoenne n300paKeHHt B MIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
IIpenominenue ceera. IlonHoe BHyTpeHHEE

28 oTpaxkeHue. [IpenenpHblid yrod MmojaHoro bubmmorexa [TOK

P P - https://m_edsoo.ru/ff0cd7£6
BHYTPEHHETO OTPAKECHUS

29 Jlaboparopnas pabota «M3mepeHnue nmoka3aresns bubnmnoreka [HOK
MIPEIOMIIEHHS CTEKIIa» https://m.edsoo.ru/ffO0cd67a

30 JIunzsl. [locTpoenune n3o0pakeHuil B JIMH3E. bubnuorexa [HOK
dopmysa TOHKOH JIMH3BI. Y BEIMYECHUE JTMH3BI https://m.edsoo.ru/ffOcddle

31 Jlaboparopuas padota «VcciienoBanre CBOHCTB
M300paXEHUH B TMH3AX)

Hucnepcus ceeta. CoxkHbII cocTaB 6e10ro

32 csera. L[Ber. JJaboparopHas paborta
«HabmoneHne nucnepcun cBeTa»

Wntepdepennus cera. udpakius cera. bubnmnorexka [HOK

33 n
JudpakimonHas pemeTka https://m.edsoo.ru/ff0ced22

34 [TonepeunocTs cBeTOBBIX BOJH. [longpuzanus bubmuoreka [JOK
cBeTa https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckue mpuOOPH M YCTPONUCTBA U YCIOBHUS
ux 0e30MacHOro MPUMEHEHUs
['paHHIIBI TPIMEHUMOCTH KJIACCHYECKON

36 MexaHuku. [locTynaTsl ciennanbHOM Teopun Bubmmorexa [IOK

' Y P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH

37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnuotexa [JOK
3ameJieHre BpeMEHH B COKpaIeHUE JJTUHBI https://m.edsoo.ru/ffOcfad?2

18 OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHLIBI. bubmuoteka [JOK

CBs3b MACChI C SHEPTUEH U UMITYJILCOM. DHEPTHUS

https://m.edsoo.ru/ffOcfc68
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ITIOKOA

KontponbHas padota «Ontuka. OCHOBBI

bu6nmoreka [IOK

39
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Tnanka. DHeprus U UMITYJIbC bubnmoreka [JOK
dhoTona https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmnoreka HOK
Omeitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHne DUHIITEHHA
bubmuorexa [JOK
42 st pororddekra. «KpacHas rpanuiia
https://m.edsoo.ru/ff0d015¢e
dorordpdekra
43 JHasnenue ceera. Onwitel I1. H. JIeGenena. bu6mmoreka [IOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4eckue ycTpoucTBa U IPAKTUYECKOE
44 puMeHeHue: PoTorIeMeHT, POTOAATIHK,
CONHEeYHas OaTapesi, CBETOUO
45 Pemenue 3agad mo reme «1e€MEHTBI KBAHTOBOM bubmmorexa [JOK
OINTHUKI https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbiTel Pesepdopaa mo
46 accesiHuio a-yactull. [Inanerapnast moaenn bubmmorexa [JOK
p e p A https://m.edsoo.ru/ff0d091a
aToma
but6mmoreka [IOK
47 [Tocrynater bopa
y P https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornouieHue (POTOHOB MpU
48 ne ;(qo € aTOMa C OJIHOTO (I)OBHSI 3HeerH Ha Bubnmorexa [IOK
p VH A yp P https://m.edsoo.ru/ff0dOafa
npyroil. Buasl criekTpoB
49 BonHoBBI€ cBOlicTBa yacTuil. Bosubl ne bporis. bubnuotexa [JOK

KopnyckynspHo-BOJIHOBOM Ayanusm.

https://m.edsoo.ru/ff0dOca8
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50

51

52

CroHTa"HHOE U BBIHYXXICHHOC U3JIYUCHUC

OTtkpbiTHE PaAUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpeneneHnio cocraBa
PaaMOaKTUBHOIO U3ITyYEHUS

CroiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
Brnusinue pagnoakTUBHOCTH HA KUBBIE
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN
6era-pacnaj. ['amma-u3nydenue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHble
peakmmu. SnepHsiit peaktop. [Ipobiemsl,
MIEPCIEKTHUBBI, YKOJIOTUYECKHE ACIIEKTHI AIEPHON
JHEPIreTUKU

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.
MeTto/1p1 HaONIIOIEHNS U PETUCTPALIUU
3JeMEHTapHbIX YacTull. Kpyribii cTon
«DyH1amMeHTalbHbIE B3aUMOICHCTBHS. EAMHCTBO
¢bu3n4ecKoil KapTHHBI MUPa»

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

55

Ortansl pa3BUTHs acTpoHOMMH. [IpuknanHoe n
MHUPOBO33PEHUYECKOE 3HAYEHUE aCTpOHOMUU. Bun
3BE€31HOr0 Heba. Co3Be3ausl, IpKHUe 3BE3/bI,
IIJJAHETHI, UX BUAUMOE JIBH>KeHHe. CoJlHeuHas
cucrema

56

Comnnnte. ConHeunast akTUBHOCTE. MIcTOUYHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3 b
IJIaBHOM IMOCIIE0BATEIbHOCTH. BHyTpEHHEE
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cTpoeHue 3B€31. COBpEMEHHBIE ITPEICTABICHUS O
IIPOUCXOXACHUHU U 3BoJoLnu CoslHLa U 3BE3]T

58

59

60

Muneunsiii [lyte — Hama 'anaktuka. [lonoxenue
u aemxenue Coianna B ['amaktuke. ['anakTuku.
UYEpHsble AbIPHI B s1pax rajJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe uznyyeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

62

63

64

KontponbHas paboTa «2J1€MEHTB aCTPOHOMUU U
aCTPOPUUKI

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTUATLHOM M DTUUECKOM
cdhepax IeAaTeTbHOCTH YeIOBEKa

O6o06maromuit ypok. Ponb u mecro pusuxu n
aCTPOHOMHH B COBPEMEHHOW HAay4HOH KapTHHE
MHpa

O606maromuit ypok. Poib ¢pusnyeckoii Teopuu B
(bopMUpPOBaHUY MPECTABICHHH 0 (QUINUECKOI
KapTUHE MUpa

65

O6o06maromuii ypok. Mecto pusnueckoit
KapTUHBI MUpa B 0011IEM STy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX Hpe}lCTaBHeHI/Iﬁ (¢}
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpUMEpPax poJdb W MecTo (U3UKH B
10.1 (hOopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHH
' COBPEMEHHON TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKON AEATECIbHOCTH
nroaen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YyYEHHBIX (PU3UYECKUX MOJEINEH:
MarepuaibHas TOYKA, WHEPIMAIbHAs CHUCTeMa OTCYETa, aOCOIIOTHO
10.2 TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIH DJICKTPUYECKUM 3apsii — MpU PEIICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

Pacno3naBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KHHETHUYECKOW TEopuu
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIKEHHE, CBOOOJHOE MajJeHHE
TN, JIBUXXEHHME 10 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
103 muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
' TBEPABIX  Tel, M3MEHEHHe oO0bEéMa Teln TMpU  HAarpeBaHUU
(oxmakeHnn), TEIJIOBOE paBHOBECHE, HCIIAPEHHE, KOHJCHCAIus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAKHOCTh BO3yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJIy IlapaMeTpaMH COCTOSHUS Ta3a B H3O0MPOIEeccax;

OJICKTPpU3alusA TCI, BSQHMOHCﬁCTBHe 3apAaa0B

OnuceiBaTh MEXaHUYECKOE JIBWKEHHWE, MCIOIb3ysl (u3NYecKue
BEJIMYMHBI: KOOPAMHATA, MyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJbC Tela, KHHETHUYECKas DHEpIus,
10.4 MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckass paboTa, MeXxaHH4yecKas
' MOIIIHOCTb; IIPU OMMCAHUH MPAaBUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX OO0O3HAueHHs] M EAWHUIIBI, HaXOIUTh
(bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUUHY C JIPYTHMMHU

BeInM4YnHaMn
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OnucelBaTh U3yYEHHBbIE TEIUIOBBIE CBOWCTBA TEI U TEIUIOBBIE
SBJIGHUS, UCIHOJb3ys (PU3MUECKHE BEIUYMHBI: JaBJIEHUE Tras3a,
TEMIIepaTypa, CpEIHsAsl KHUHETUYECKas DSHEpPrusi XaoTHYECKOIO
JBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYJ,
10.5 KOJIMYECTBO  TEIUIOThl, BHYTpPEHHss dHeprus, pabora Tra3a,
' KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIATeNsl; IpHU
ONMCaHUU MIPaBUIILHO TPaKTOBAThH ¢buznueckuit CMBICI
HCIIONb3YEMBIX BEJIMYMH, UX OOO3HAUEHMS] MU E€IUHUILbI, HAXOJIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU

BECJIMYHMHAM

OnuceiBaTh W3ydeHHBIE DJICKTPUYECKHE CBOMCTBA BEIECTBA U
JJIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HUCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE noue,
106 HAaIpsDKEHHOCTh  MOJIA, IOTEHLMAN, PAa3sHOCTh IIOTEHLHUAIOB; IIPH
' OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIOJIb3YEMbIX
BEIMYMH, WX OO0O3HAYECHUS W EIWHUIBI;, YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYHHY C JAPYTUMH

BCINYMNHaMN

AQHAIM3UPOBATh (U3MUYECKUE TIPOLECChl W  SIBJICHUS, HCIOJB3Ys
(bU3MYecKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpAaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXPAHEHHSI UMITYJIbCA, IPUHIUIT CYNEPIO3UIIMNA CHJI, IPUHIIUIT
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCUETA; MOJEKYJISAPHO-
10.7 KUHETUUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIIOBOIO JIBUXKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpAHEHHUs JJIEKTPUYECKOro 3apsia, 3akoH KymoHa; mpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKOe

BBIPAKCHUC U YCIIOBHUA (FpaHI/II_UpI, O6J'IaCTI/I) MNPUMCHUMOCTH

OOBACHATH OCHOBHBIE MPUHLUIBI JIEHCTBUS MallUH, HPUOOPOB H
10.8 TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCIOBUS UX O€301acHOro

HUCIIOJIB30BaHHUA B HOBceﬂHeBHOﬁ KHU3HU

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOIIECCOB C MCITOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPECHHIA;, TTPH
10.9 3ToM (QOpMYIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

000py0BaHusl, MPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI
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OcymiecTBiATh TpsSMbIE ¥ KOCBEHHBIE HW3MEpEHUs (PH3MUECKUX
10.10 BEJIMYUH; TIPH 3TOM BBIOMPATh ONTHUMAJIBHBIA CIOCOO M3MEpEHUs U

HCIIOJIB30BaTh N3BCCTHBHIC MECTO/IbI OLICHKN HOFpGHIHOCTGfI H3MepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYSCKUMHU BEIWYMHAMH C
WCIIONB30BAHUEM TMPSIMBIX H3MEPEHHM; IMPU 3TOM KOHCTPYHPOBATH
10.11 YCTaHOBKY, (UKCHPOBATh pPE3YJIbTaThl IOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIMYHUH B BUE TaOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJibTaTaM UCCIIEA0BAHUS

CobmromaTh mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
10.12 UCCIIEIOBAaHU B  paMKax y4eOHOro SKCIIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENICKOW M MPOECKTHOM IEATEIBHOCTH C MCIIOJIb30BAaHUEM

M3MEPUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

Pemate pacuérHple 3ama4d C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
10.13 yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
' ¢busnveckne BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOJIUTH PACUYETHI U OLEHUBATH PEATbHOCTD IOJIyY€HHOI'O 3HAUEHUS

(bu3nUecKoil BETUYNHBI

Pemare  kayecTBEHHBIE ~ 3aJjauyd:  BBICTPaWBaTh  JIOTMYECKH
10.14 HENPOTUBOPEUMBYIO LIETIOUKY PACCYKACHUN C ONOpPON HAa M3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUSA

Hcnonp3oBaTh MNpH  pelICHUMM YY4eOHBIX 3a/lad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBaHMS,
10.15 MHTEpIpeTalMi W TPEJACTABICHUS y4eOHOW M HAy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUYECKH
aHaJIM3UPOBATh MOJydaeMyro HH(OpMaIIio

[IpuBoAMTH HpHUMEpPBI BKJIAaJa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
10.16 (bU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
10.17 XKU3HU JUIsl o0ecrieyeHus: 0€30acCHOCTH P OOpallleH!H ¢ prudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

CO6JIIO,I[CHI/I}I HOPM 3KOJIOTUYCCKOTO ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLUATBHBIX POJIEH,
10.18 IJIaHUPOBAaTh  pabOTy  TPYyNIbl, PalUOHAIBHO  pachpeiessaTh
00sI3aHHOCTH W ITUIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX

CUTyalludX, aJCKBATHO OICHHBATH BKJIAJ] KaXKAOro N3 YYACTHUKOB
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TPYIIIBI B peLIEHUE paccMaTpuBaeMoil mpooiieMbl

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

11.1

11.2

11.3

114

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBanusi

JleMOHCTpUpOBaT, Ha NpPUMEpax poJib M MecTo (HU3MKH B
(GhopMUPOBaHUH COBPEMEHHOW HAyYHOW KApTHUHBI MHUpA, B Pa3BUTHUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B IMPAKTUYECKOU IEATENBHOCTH

J'IIOI[@fI, OCJIO0CTHOCTh U €IMHCTBO (I)HSquCKOﬁ KapTHUHbLI MHUpPa

Y4YuTHIBaThH T'paHULIbI IPUMEHCHUA N3YUYCHHBIX (1)I/ISI/I‘ISCKI/IX Mozxeneﬁ:
TOYCYHBIN BJICKTpI/I‘leCKI/Iﬁ 3apian, AACpHasd MOACIIb aTOMA, HYKJIIOHHAA

MO/IEJIb AaTOMHOTO Sipa MPH pelIeHu: (pr3ndecKux 3aaad

Pacno3naBate (usnueckue siBiaeHUS (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAaHTOBOW  (pH3HKH:
ANIEKTPUYECKasi TMPOBOJUMOCTh, TEILIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM W MABWXKYIIHWUCS 3apsii, AJICKTPOMArHUTHBIC
KoJeOaHUs W BOJIHBI, MPSIMOJIMHEHHOE pAcCIpOCTpaHEHUE CBETa,
OTpaXeHHe, TMpelomiieHue, uHTepdepeHnus, audpakiuus U
MoJIApU3allvsl CBETa, AMCIEPCHS CBeTa, (OTOANEKTpUUecKuil sddext
(boTtorpdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PaauOaKTUBHOCTD

OnuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHUYECKUE, DIEKTPUUECKYIO0 IPOBOAUMOCTD Pa3INYHbIX
Cpel) U DJIEKTPOMArHUTHbIE sABJIEHUS (TPOIECCHI), HCIOJb3Ys
¢u3nueckue BEIWYMHBLI:  DJJEKTPUUECKUH  3aps], CHilIa  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DIEKTPUYECKOE  CONPOTHUBIIEHHE,
pasHocTh moteHuuanoB, J/IC, pabora Toka, MHIYKIHS MarHUTHOTO
mosig, cuna Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosiebaHui B KosieOaTenbHOM KOHTYpE, 3apsii U CHJla TOKa B IpolLecce
TFapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KoJjieOaHUil, dokycHoe

PacCTOAHUEC W OITHYECKas CuJia JIMH3BI;, IMPH OIHNCAaHHUU IIPABUJIBHO
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TPaKTOBATh (1)I/ISI/I‘IGCKI/H71 CMBICJI  MCIIOJIB3YEMbIX  BCJIMYHMH, HX
0003HaYeHUsT U CAWMHUIBI, YKa3bIBaTb (bOpMan)I, CBs3bIBAOIINEC

TaHHYIO (PU3HUECKYIO BEIHUUHY C JPYTUMHU BETUYNHAMH

OnuceiBaTh U3y4YEHHBIE KBAHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢u3nyecKkne BEIMYUHBI: CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPIUs U HUMIYIbC (POTOHA, NEpUOX
115 Iojaypacnana, OJHEprus CBA3M aTOMHBIX sAA€p; IpU ONKMCAHUU
' MPaBIWIIBHO TPAKTOBATH (PU3UUYECKUI CMBICT MCIIOJIb3YEMBIX BEJIIMYHH,
ux 0003HAYECHHUS U EJUHHIIBI; YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE
TaHHYI0 (U3NYECKYIO0 BEJIMYUHY C APYTMMHU BEJIMYMHAMM, BBIUYUCIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKCHHS CBETA,
116 3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
' dbotorddekra, 3aKOH COXpaHCHHUS DHEPTUH, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOH COXPAaHCHHS OSJCKTPUYECKOro 3apsijia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHCJA, TMOCTYynaTtel bopa, 3akoH
paJIMOAaKTUBHOTO pachaja;, MpH O3TOM pa3inyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1bl, 001aCTH) IPUMEHUMOCTHU

117 OHpeIleJ'ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O II0JIA
. MIPpOBOAHHKA C TOKOM, CHJIbI AMnepa " CHJIbI HopeHua

118 Ctpouth ¥ ONHUCHIBATH H300pa)KE€HUE, CO3/1aBAEMOE  IUIOCKUM
3€pPKaJioM, TOHKOW JIMH301

BEIMOTHATE SKCIEPUMEHTHI TI0 UCCIIETOBAHHUIO (PU3UIECKHX SBICHUN U
MIPOLIECCOB € UCHOIb30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
11.9 3ToM (opMynIHpoBaTh mpolieMy (3agady) W THUIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTH OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

OcymecTBiiTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHHs] (PU3NUECKHX
11.10 BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO HM3MEpPEeHHs M

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OIICHKNU HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

11.11 HccnegoBaTh 3aBUCHMOCTH (1)I/I3I/I‘-ICCI(I/IX BCJIIMYHMH C HUCIIOJBb30BaHHUECM
MPSAMBIX I/ISMCpCHI/Iﬁ; npu STOM KOHCTPYHPOBATh YCTAaHOBKY,
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(¢bukcupoBaTh pe3yJabTaThl IOITYYEHHONH 3aBUCHUMOCTU (PUIUUECKUX
BEJIMYUH B BUJIE TaOIUIl U TpaduKOB, JIeNaTh BBIBOJBI 10 pe3yJibTaTaM

HUCCICIOBaHUA

CobOmomaTe mpaBuia 0Oe30macHOrO Tpyna HpH  [POBEICHUU
1112 UCCIEIOBAaHUN B paMKax ydeOHOTO OJKCIepUMEHTa, YyueOHO-
' UCCIIEI0BATEIbCKOM M MPOEKTHOM AESITENbHOCTH C MCIOJIb30BaHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U Ja0OPaTOPHOTO 000PYI0BAHUS

Pemare pacuéTHble 3aauM C SIBHO 33JaHHONW (DPM3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHILMIIBI, HA OCHOBE aHaIM3a
1113 yCIOBHUSA 3aJaud  BBIOMpaTh  (PU3HUECKYIO MOJAEb, BBLACTATH
' ¢usnveckue BeTUYMHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
IIPOBOAUTH PACUETHI U OLEHUBATh PEAJILHOCTD MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI
Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKU

11.14 HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKIEHUW C OMOPOM HAa M3YYECHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/IG SABJICHUSA

Hcnonp30BaTh mpu  pelmIeHWH  yYeOHBIX  33aJa4  COBPEMEHHBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOMCKA, CTPYKTYPUPOBAHHSI,
11.15 UHTEpIpETAllM W TPEJCTAaBICHUs y4eOHOW W HAyYHO-TOMYJISPHOM
nH(OpMALIUY, MOJYYEHHON U3 pPa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aAHAIM3UPOBATH IMOTYIAeMYIO HH(OPMAIIHIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MalIUH, MPHUOOPOB U TEXHUYECKHX
11.16 YCTPOWCTB; pa3inyaTh YCIOBUsA WX O€30MAaCHOTO HCIIOIH30BAHUS B

MOBCETHEBHON KU3HU

[IpuBoauTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
11.17 (U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

Hcnonb3oBath TeopeTndeckue 3HaHUSA MO (DU3MKE B TMOBCEAHEBHOU
1118 KU3HU TSI o0ecriedyeHus 0€30MacHOCTH MpH o0palleHuu ¢ npudbopamu

U TEXHUYECKHMMM YCTPOWCTBaMH, I COXPaHEHUS 3/J0pOBbS U

coOJII0ICHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKpY Katolllel cpefie

PaGotare B Tpymme ¢ BBITOJHEHHWEM Pa3IMYHBIX COIUATBHBIX POJICH,
IUTaHUpOBaTh ~ pabOTy  TPyNONbl,  PalMOHANBHO  pacHpeleNsiTh
11.19 00S3aHHOCTH ¥ TUIAHUPOBATh JEATETBHOCTh B  HECTaHAAPTHBIX

CUTyalluAaXx, AACKBATHO OLCHHMBATHL BKJIAJA KaXIO0ro H3 YYaCTHHUKOB

TPYIIIBI B PELICHHE paccMaTprUBaeMoil MpooIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJTACC

Kon Koa nposepsiemoro

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA
pa3aejia JIEMEHTA

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHW A

®usuka — Hayka o mnpupone. Hayunble Merozsl
1 MIO3HAHM OKPY’KaIOILEro MUpa. Ponb
JKCIIEPUMEHTa U TEOPUM B IIPOLIECCE ITO3HAHMS

MPUPOABL. DKCIEPUMEHT B (U3HKE

MogaenupoBanue  (QU3UYECKUX  SBICHHUH U
npoueccoB. Hayunesle rumnore3sl. Puznueckue
3aKOHBI U TeOopuH. ['paHUIBl NPUMEHUMOCTU
1.2 ¢busznueckux 3akoHOB. [IpUHIMI COOTBETCTBUS.
Pore u wmecro ¢usuku B (HopMUpOBaAHHU
COBPEMEHHOM HAay4yHOW KAapTUHBI MHpA, B

IIPAKTUYECKOHN AESITEIbHOCTH JIIOAEH
2 MEXAHUKA
##HPartH#KMIHEMATUKA

Mexanuueckoe  aBrmkeHne. OTHOCHUTEIBHOCTH
2.1.1 MexaHuueckoro AsmkeHud. Cucrema oTcYéTa.

Tpaexropust

[Tepememienne, CKOpocTb (CpenHsA  CKOPOCTb,
MI'HOBEHHas CKOPOCTb) " YCKOpEHHe
2.1.2 MaTepUalIbHOM TOYKH, WX INPOEKIUU Ha OCH
cuctembl KoopauHatr. CloXeHUE NMepeMEIEHUuN U

2.1
CJIO’)KEHHE CKOPOCTEMN

PaBHOMEpHOE u PAaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduku
213 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUA,
NyTH U TEpeMElIeHHUs] MaTepUaJbHOM TOUKH OT

BpPEMCHU

CBo0OoHOE nasieHne. Y CKOPEHUE CBOOOHOTO

naJieHus
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2.1.5

KpuBonuneiinoe JBHYKEHUE. PaBromepHOE
JBIDKEHUE MaTepUAIbHOW TOYKH IO OKPYKHOCTH.
YrioBas CKOpOCTb, JINHEWHAs! CKOPOCTh. llepuon u

yactoTa. LleHTpocTpeMuTeabHoe yCKOpeHHe

2.1.6

TexHUuyecKue YCTpOICTBA: CIIUIOMETD, ABUKECHHE

CHapsAaA0B, HCIIHBIC U pCMCHHBIC IICPCAAYN

[TpakTnueckue padboTel. M3mMepeHue MIHOBEHHOM
ckopoctu. KMccnegoBaHue COOTHOILICHHUS MEXIY
MyTsIMU, MPONJEHHBIMU TEIOM 3a
MOCJIEI0OBATENbHBIC PABHBIC IPOMEKYTKH BPEMEHU
IpU PABHOYCKOPEHHOM JBWKCHUM C HayaJbHOU
CKOpOCTbIO, paBHON Hyt0. M3yueHue IBHIKEHUS
mapuKa B BSI3KOM JKUAKOCTU. M3yueHne NBHKEHUS

TCIa, 6pOIJ_IeHHOI‘O TOPHU30OHTAJIbLHO

2.2

2.2.1

##HPari#H## IUHAMUKA

IIpunnun orHocuTensHOCTH ['amunes. Ilepseiit

3akoH HproToHa. UHEpHabHbIE CHCTEMBI OTCUETA

222

Macca Tena. Cuia. HpI/IHHI/IH CYIICPIIO3UTIUH CHIT

223

Bropoii 3axon HeroToHa /11 MaTepuaibHON TOUYKH
B nHepuuanbHoii cucteme orcuéra (MCO). Tperuit

3aKkoH HproToHa ans MaTCpPpUAJIbHBIX TOYCK

224

225

2.2.6

2.2.7

3akoH BCEMHUPHOI'0O TATOTCHUA. Cuna TSDKECTH.

[TepBast kocMuYeckast CKOpocTb. Bec Tema
Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe TtpeHne. Cuna TpeHus
CKOJIbJKEHHUS U cuila TpeHus nokos. Koaddumnuent
TpeHust. Cuila CONPOTUBIIEHUS NIPU JBUKECHUH TENa

B XXUJKOCTH HJIM ra3c

[TocTymarensHOE ¥ BpamareabHOE JIBIDKCHHE

a0COOTHO TBEPAOTO Tea

228

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalleHUSI.
[Tmeyo cuibl. YCnoBUsA paBHOBECUS TBEPIOIO Teja
B CO

229

TexHuueckue yCTpOﬁCTBaZ NOAIIHUITHHUKH,
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2.2.10

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[TpakTnueckne paboTel. WM3ydeHwe ABMKCHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH O] I€HCTBUEM
HECKOJIbKMX cuil. MccnenoBanue 3aBUCUMOCTH CUJI
VIOPYrOCTH, BO3HUKAOIUX B JehopMUpyeMoit
MPYKUHE U PE3UHOBOM 00pasiie, OT BEITUYHHBI UX
nedopmanuu. MccrnenoBanue ycioBUid paBHOBECHS

TBEPAOrO TeJa, UMEIOIIETO OCh BPALICHUS

#HH#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc ~ MarepuanbHOM  TOYKH,  CHUCTEMBI

2.3.1 MarepuaibHbIX  ToYeKk. HMwmmynbe cunbl U
M3MEHEHUE UMITyJIbca Teja
3akoH coxpaHeHus umnyisca B MCO. PeaktusHoe
232
JIBUKECHHE
233 PabGota cunbl
234 MouHOoCTb CUJIbI
235 Kunernueckass dSHepruss MaTepuUaibHOM TOYKH.
o Teopema 0 KHHETUYECKON YHEPTUH
ITorenunanbHas JHEprus. IToreHunanbHast
036 SHEpPrusi ynpyro JeGOpMUPOBAHHON MNPYKUHBI.
o IToreHunanbHas JHEprus Tena BOJIN3U
MMOBEPXHOCTU 3eMITH
[loreHnManpHBle W HENOTEHLMAJIbHBIE  CHIIBI.
537 Cesi3p  paboOThl  HEMOTEHLUHUAJIBHBIX CHUI €
o U3MEHEHHEM MEXaHUYECKONM DJHEPruu CUCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHU
2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHHS
539 TexHudyeckne yCTpOMCTBA: JIBHJKEHHE  PAKET,
o BOJOMET, KOTIEp, IPYKUHHBIN TUCTOJIET
[Ipaktuyeckue  pabGotbl.  M3ydyeHue  cBs3u
5310 CKOpPOCTEl  Tel  MNpu  HEympyrom  yjuape.

HccnenoBaHue CBA3U pa6OTBI CHUJIBI C UIBMCHCHHECM

MEXaHUIEeCKOM OHCPIruu TCjia
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3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
###Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOPUU
OcHOBHBIC MIOJIOKEHUSI MOJICKYJISIPHO-
KUHETHYECKOW TEOpHU. BpoyHOBCKOE JBMKEHHE.
Huddyszus. Xapakrep JIBYKEHUS u

BSaHMOHeﬁCTBHH JacTHll BCIIECTBa

Mojenu CTpOCHHS Ta30B, XKHIAKOCTEH W TBEPIBIX
3.1.2 TeJl U OOBSACHEHUE CBOWCTB BEIIESCTBA HA OCHOBE

3THUX MOJEJIEN

Macca  monekyn.  KomuuecTtBOo — BemiecTsa.

[TocTostHHAas ABoraapo

TemmoBoe paBHOBecue. Temmneparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE
3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HJI€aTbHOTO

3.1
rasa

AOcomoTHasT Temmeparypa Kak Mepa CpeaHei
3.1.6 KUHETUYECKON SHEPruyd TEIUIOBOTO JIBU)KCHUS

yactul rasa. [lIkama temneparyp KenbBuna

VpaBuenne Kiameilipona — MeHneneeBa. 3akoH

JlanbToHa

I"a30BbIe 3aK0HBI. 30mpoLIecChl B UACATBHOM Ta3e
3.1.8 C MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,

n30xopa, n3odapa
3.1.9 TexHUYecKue yCcTpoHCTBa: TEPMOMETP, OapOMETp

[IpakTnueckue pabotel. M3mepeHue  Macchl
3110 BO3lyXa B KiIacCHOW KkomHare. MccnepoBanue
3aBUCUMOCTH MCXKIAY MHIapaMeTpaMn COCTOAHUSA

pa3pexeHHOTo ra3a

OCHOBbI TEPMOJIMHAMUKN

10 TepMmoauHamuueckass ~ cucreMa.  BHYTpeHHsAA

3.2.1 DHEPIrusi  TEPMOJMHAMHYECKOW  CUCTEMBI M

CII0CO0BI €€ U3MEHEHHUS
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322

KomnyectBo Temnotel M paborta. BHyTpeHHss

SHEPIUs OAHOATOMHOI'O HACAJIIBHOI'O Ia3a

3.23

324

3.2.5

3.2.6

Bunsl  Tennonepenauu: TEIUIONPOBOAHOCTb,
KOHBEKLUsA, W3aydeHue. Temno€éMKOCTh Tena.
VnaenbHas  TemIOEMKOCTh  BemiecTBa.  Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCAAYC

IlepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
IIEPBOT0 3aKOHA TEPMOJMHAMUKH K U30IIPOLECCAM.

['paduueckas uaTEpIIpeTaIys paboThHI ra3a

TeroBele  mamuHbl.  [IpuHIUMIBL  gelcCTBUA
TEIJIOBBIX MammuH. IIpeoOpa3oBaHusi PHEpPruu B
TEIUIOBBIX MamunHax. Ko3ddumuent monae3noro
nevictBus (manee — KIIJ) TeroBod MalivHBL.
[uxn Kapnao u ero KII/]

Bropoii 3akon TepMoamHamuku. HeoOpaTuMocTh
MPOIIECCOB B Mpupoje. TerioBble JBUTaTemu.

OKOJIOTHYECKHE HpO6J'IeMLI TCINNIOOHCPICTUKHU

3.2.7

Texnuueckue YCTpOMCTBA: JIBUraTesb
BHYTPEHHEI0 CropaHus, OBITOBOM XOJOJWJIbHUK,

KOHJIULIUOHED

3.2.8

[Tpaktuyeckue pabotel. M3mepeHnue yaenbHOU

TEIIOEMKOCTH

###Par### AT PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooOpazoBanue u koHjaeHcanus. Vcmapenue u

3.3.1 KUIMIEHUE. YenbHas TemioTa MapooOpa3oBaHusl.
3aBUCUMOCTB TEMIIEPATYPBI KAIIEHUS OT JaBJICHUS
330 AOcomoTHasT Y OTHOCWUTENbHas  BIAXKHOCTb
o BOo3ayxa. HacelenHslii map
Teépnoe teno. Kpucrammmueckue u amopgHble
333 Tena. AHM30TPOIHUS CBOWCTB KpucTaioB. JKuakue
Kkpuctayasl. CoBpeMEHHbIE MaTEpHAIIb
334 IInaBneHune n kpucraumzanus. Y 1eibHasi TEIIOTa

riassieHus. CyOaumanus
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3.35 YpaBHeHHe TEII0BOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP U
13,6 IICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH

MMOJIY4CHHA COBPCMCHHBIX MATCpHAIIOB, B TOM

YHCJIIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOI'MU

[IpakTnueckue paboTel. M3MmepeHue BIaKHOCTH

3.3.7
BO3/yXa
4 OJIEKTPOAMMHAMUKA
###HPart## O JIEKTPOCTATUKA
DnekTpu3anus Tei. JIeKTpuyeckui 3apsia. JBa Buaa
1 ANIEKTPUYECKHX 3aps/10B
4.1.2 IIpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs IEKTPUUECKOTO 3apsiaa
4.14 BzaumopeiictBue 3apsaaoB. 3akon Kynona
DnexTpuuecKkoe ToJIe. HanpsokéHHocTh
4.1.5 anekTpuueckoro mnons. llpuHuun cyneprno3uiuu.
JluHuy HanpsHKEHHOCTH IEKTPUUYECKOTO MO
PaGora  cun  21meKTpOCTaTUYECKOro  TMOJS.
1.0 [Torenmman. Pa3HOCTh MOTEHIHAIIOB
4.1 [IpoBOAHMKM ¥ JUAJIEKTPUKU B IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM ToJIe. Jwusnexkrpuyeckas
MIPOHUIIAEMOCTh
OnektpoéMkocTs. KongeHcarop. DeKTpo€MKOCTh
4.1.8 IUIOCKOTO KOHJIEHCATOpa. OHEPrus 3apsKEHHOTO
KOHJIeHCaTopa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
NEKTPOMETP,  DJIEKTPOCTATUYECKass  3alluTa,
19 3a3€MJIEHUE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
[IpakTrHueckue paboTHI. N3mepenue
110 ANEKTPOEMKOCTH KOHJEHCATOPa
4o #HH#PartH##TIOCTOSIHHBIN DJIEKTPUYECKUH TOK. TOKHU B

PA3JIMYHBIX CPEJIAX
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4.2.1

422

423

YCHOBI/IH CYH_IGCTBOBaHI/ISI IIOCTOAHHOT'O
aNeKkTpuueckoro Toka. Mcrounuku Ttoka. Cuia
TOKa. IIoCTOSTHHBIN TOK

Hanpsixenue. 3akon Oma ijist yyactka 1enu
DIIeKTpUUECKOE CONIPOTHUBJIICHHUE. Y nenpHOE

COIIPOTHUBJICHUE BEIICCTBA

424

4.2.5

4.2.6

4.2.7

[TocnenoBarenbHOe, MapaieIbHOE, CMEIIaHHOE
COEJIMHEHUE MPOBOIHUKOB

PaboTa anekTpudeckoro Toka. 3akoH Jlxkoyms —
Jlenna

MOIHOCTB 3JIEKTPUIECKOrO TOKA
anekTponaBrkymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HWCTOYHUKA TOKA.
3akoH Oma 18 TONHOM  (3aMKHYTOI)

SHCKTpH‘ICCKOﬁ OeIIn. KOpOTKOG 3aMBIKaHHEC

4.2.8

BJICKTpOHHaSI IMPpOBOANMOCTD TBép,Z[bIX MCTAJJIOB.
3aBHCHMOCTD COITPOTUBJICHHUA MCTAJIJIOB oT

Temmeparypbl. CBEpXIIPOBOANMOCTh

429

4.2.10

Onexrpuueckuidi TOK B Bakyyme. CBolicTBa

AJIIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOCTBEHHas M TNpUMECHas
IIPOBOAMMOCTh MOJIYIPOBOAHMKOB. CBoMCTBa p-n

nepexoza. IloxynpoBogHIKOBBIE TPHOOPHI

4.2.11

4.2.12

4.2.13

BJICKTpI/I‘{eCKI/Iﬁ TOK B QJICKTPOJIUTAX.

BHCKTPOJ'II/ITI/I‘ICCKZUI JUCCoalus. 3J’I€KT‘pOJ’IH3

DJNIeKTpUUeCKHil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENBHBIN pa3psad. Pa3znuuHble THIBI

CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHunueckue YCTPOMCTBA: aMIIEpMETD,
BOJIbTMETD, peocrar, VCTOYHUKHU TOKa,
AJIEKTPOHArPEBATEIbHBIE puoOopHI,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BAKYYMHBIH 1O/, TEPMHUCTOPHI U

(bOTOPE3UCTOPBI,  MOJTYNPOBOAHUKOBBIA  JHO,
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rajbBaHUKa

[TpakTuyeckne paboThl. M3ydeHue CMeEImaHHOTO

COCIMHCHUA PE3UCTOPOB.

4.2.14 N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro  compoTuBieHus.  HaOmoneHue
AIEKTPOIU3A
11 KJIACC
Kon Koanposepsiemoro
paszena TeMenTa IIpoBepsiemble 3J1eMEeHTHI COIePKAHUS
4 SOJIEKTPOAMMHAMUKA
###HPar#t##MATHUTHOE TTIOJIE. DJIEKTPOMAI'HUTHAA UHAYKIUA
[TocrossHHBIE MAarHuTHI. B3anmoneiicteue
431 MIOCTOSIHHBIX MarHUTOB
MarnuTtHoe mosie. BekTop MarHMTHOM HHIYKUUU.
IIpunnun  cynepno3unuu. JIMHMM  MAarHUTHOMN
4.3.2 uHAyKuuu. KapThuHa NUHUIA MarHUTHOM WHIYKIUU
TIOJISI TOCTOSIHHBIX MAarHUTOB
MaruuTtHOE TIOJIE TPOBOAHWKA ¢ TOKOM. Kaptuna
JUHUWA TIOJSI JJIMHHOTO MPSIMOTO TMPOBOAHUKA U
433 3aMKHYTOT'O KOJIBIIEBOIO TMPOBOJAHWKA, KATYIIKU C
43 TOKOM. OnbIT Opcrena. B3aumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJIyJIb M HaIPaBIICHHUE
Cuna Jlopenma, €€ MOAydb U HaIpaBJICHHE.
4.3.5 JIBr>KeHHE 3apsyKEHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
43.6 SIBneHune 3MeKTPOMarHuTHOM MHIYKIIUU
437 IToTok BeKkTOpa MArHUTHOM MHIAYKLIMHU
OJC  wuHaykumu. 3aKOH  2JIEKTPOMAarHUTHOMN
4.3.8 nHaykiuu Papanes
439 Buxpesoe anextpuueckoe mone. DJIC uHAYKIMU B
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IMPOBOAHUKC, ABWIKYIICMCS MoCTYNnaTCJIbHO B

OJHOPOJHOM MarHMuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

4.3.11

4.3.12
4.3.13

NunyktuBHoCTh. SIBnenue camounaykuuu. IJC

CaMOUMHAYKIIUHN
9HCpI‘I/I$I MAarauMTHOIO ITOJISA KaTyIIKU C TOKOM

:‘)J'ICKTpOMaI‘HI/ITHOC I10JIE

4.3.14

TexHmueckne YCTpOﬁCTBaZ IIOCTOAHHBIC MAarHuThbI,
OJICKTPOMAIrHUTLL, JJICKTPOABUIATCIIb, YCKOPUTCIIN

SJIEMCHTApPHBIX YaCTUll, MHAYKIIMOHHAA I1€Yb

4.3.15

[IpakTuueckue paboThl. l3yueHue MarHUTHOTO
MoJIsl KaTylIKUu C TOKOM. lcciepmoBaHue IeWCTBUS
MIOCTOSIHHOTO ~MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SIBJIICHUS AJIEKTPOMArHUTHOM

HHAYKIOHUU

KOJIEBAHMA 1 BOJIHBI

5.1

#H#HPariH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

5.1.3

5.14

KoneobarensHas cucrema. CBoOOaHBIE KOneOaHUs.
I'apmonnueckue Konebanus. Ilepuon, wdacToTa,

amMIuInTyna u dasa konedaHuin
IIpyxnHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK

YpaBHeHue TapMOHUYECKHX KoJIeOaHUH.
Kunematnueckoe #  JHMHAMHYECKOE OMNMUCAHUE

K071€0aTeIbHOr0 IABMKEHHUS

[IpeBpamieHue SHEpruM NOpPU  TFAPMOHUYECKUX
koneOanusx. CBA3b  aMIUIUTYIBl  KoJieOaHMit
MCXOJ/IHOM BEJIMYUHBI C aMIUTUTyIaMU KosieO0aHuit e€

CKOPOCTH M YCKOPEHUS

5.1.5

KonebarenbHblii KOHTYP. CBobosHbIE
DIIEKTPOMArHUTHBIE  KOJEOaHUS B  HJICATHHOM
Koe0aTeNbHOM  KOHType.  AHAJIOTHS — MEXIy
MEXaHUIEeCKUMHU " AIIEKTPOMArHUTHBIMH

kosebanusmu. @opmyna Tomcona
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5.1.6

3akoH COXpPAaHCHUA OHCPIrun B nacaiIbHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BeinyxeHHbIE MEXaHUYECKUe KoJIeOaHus.
Pesonanc. Pe3oHaHcHass xpuBas. BbIHyXIEeHHbIE

SJICKTPOMAarduTHBIC KoJIeOaHus.

5.1.8

5.1.9

[Tepemennbiii Tok. CHHYCOMJAIbHBIA TEPEMEHHBIN
TOK.
MOIHOCTh TEPEMEHHOTO TOKa. AMIUIUTYAHOE U

HeﬁCTBYIOIHee 3HAYCHUE CUJIbI TOKA U HAITPSKCHUA

5.1.10

5.1.11

Tpanchopmarop. IlpousBoicTBo, mepegada W
norpebdieHue ANEKTPUYECKOU SHEPIHH.
OKOJIOTUYECKUE  PUCKHU npu MIPOU3BOJICTBE
anekTpudeckoit sHepruu. KynbTypa ucnonb3oBaHus

AJIEKTPOSHEPIUU B MOBCEAHEBHOM )KU3HU

TexHuueckue YCTpOKCTBA: ceiicmorpad,

SHCKTpI/I‘IeCKI/Iﬁ 3BOHOK, JIMHUHU JJICKTPOIICPCAad

5.1.12

[IpakTuueckue paboThL. UccnenoBanue
3aBUCUMOCTH TIE€PUOJIa MaJbIX KOJieOaHUM rpysa Ha
HUTHU OT JJIMHBI HUTH U Macchl Tpy3a. MccnegoBanue
MIEPEMEHHOT0 TOKa B LENU U3 IOCJIEI0BATEIbHO

COE€IUHEHHBIX KOHACHCATOpPA, KaTYIIKHU U PE3UCTOPA

5.2

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHu4ecKue BOJIHBI, YCJIOBUSA PACIIPOCTPAHCHUS.

5.2.1 [Tepuon. CxopocTh pacHpoCTpaHEHUST U JJIMHA
BOJIHBL. [lonepeynsle U NPOAOIbHBIE BOJIHBI
###Par###  Untepdepenuuss u  audpaxmus
322 MEXAHUYECKUX BOJH
3Byk. Ckopocth 3Byka. ['poMkocTh 3ByKa. Beicora
523 toHa. TeMOp 3ByKa
ONEeKTpOMarHUTHbIE BOJHBL. YCIIOBUS H3Iy4YEHHS
AJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
224 BeKTOpoB E, B ¥ v B 3JIEKTpOMarHuTHON BOJIHE B
BaKyyMe
5.2.5 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE,
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5.2.6

IIPEIOMIIEHUE, noJIsIpu3anus, nudpaxius,
untepdepenius. CKOPOCTb  AIEKTPOMArHUTHBIX

BOJIH

Illxkana »nEeKTPOMArHUTHBIX BOJH. IIpumeneHue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6BITy

5.2.7

[TpuHIMIIBL paguoCBs3U U TEJIEBUJICHUS.
Paguonokanus. OJIEKTPOMarHUTHOE 3arpsi3HEHHE

OKpYXaromiei cpesbl

5.2.8

Texnuueckue yCTpoiicTBa: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPA3BYKOBas JMArHOCTUKA B
TEXHUKE U MEAWIMHE, paaap, PpaguonpUEMHUK,

TEJNEeBU30p, aHTeHHA, TeseoH, CBY-meus

###HParfH#OII TUKA

5.3.1

532

[IpsiMonuHelHOE  pacHpocTpaHeHHWe CcBeTa B
ofgHOpoaHOM cpene. JIyd cBera
OtpaxkeHue cBeTa. 3aKOHbl OTPAXEHUs CBETa.

I[Moctpoenue n300paXkeHHit B ITIOCKOM 3epKaie

5.33

534

HpeJIOMJ'IeHI/IC cBeTa. 3aKOHBI MpCIIOMJICHUA  CBCTA.

AOGCOMIOTHBIN OKa3aTeNb MPETOMICHUS

[TonmHoe BHyTpeHHee orpaxkenue. [IpenenbHbId yroma

IMMOJIHOT'O BHYTPCHHET'O OTPAKCHUA

5.35

Hucnepcus csera. CloKHBIA cOCTaB OENoro cBera.

[IBer

5.3.6

CoOuparoniie U pacceuBarolue JUH3bL. TOHKas
nuH3a. POKYCHOE pACCTOSIHME M ONTHYECKas CUia
ToHKOM JuH3BL. [locTpoeHue wu300paxkeHUH B
coOMparoIMX U pacceuBaroIuX JuH3ax. Popmyia

TOHKOM JIMH3BI. Y BEIMUCHHE, TaBaeMO€ JTUH30MU

5.3.7

Hpeﬂenm NPUMCHUMOCTH T COMCTquCCKOﬁ OIITUKH

5.3.8

Wntepdepennus cera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUST MAKCHMYMOB U MUHHMYMOB
B UHTEePQEpEeHIIMOHHON  KapTHHE OT  JBYX

CI/IH(l)a3HBIX KOI¢pCHTHBIX HCTOYHUKOB
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Hudpakuus cera. JudpaxnuonHas peméTka.

VcaoBue Ha6J'IIO,I[€HI/I5[ IIaBHBIX MAaKCUMYMOB IIpH

5:3.9 NajJeHMd  MOHOXPOMATHUYECKOro  cBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBera
TexHuueckue YCTpOMCTBA: OYKH, ayma,
¢doToanmapar, IpOSKIIMOHHBIN anmapaT, MEKPOCKOTI,
5311 TEJECKOI, BOJIOKOHHAs OITHKA, AU(paKkIrOHHAS
peleéTKa, NOJISIPOUL
IIpakTnueckue pabotsl. M3Mepenue mnokazarens
5310 MPETIOMIICHUS. HccnenoBanue CBOICTB

n3o0pakeHnii B ynmH3ax. Habmogenue nucnepcuu

CBCTa

3JIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

[Toctynatsl TEOPHHU OTHOCUTEJILHOCTH:
61 MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DHWHIITEITHA
0 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/IeHHe
62 BPEMEHM U COKPAILEHUE JITTUHBI
6.3 DHeprus 1 UMIyJbC CBOOOIHOMN YaCTHUIbI
CBsi3b MacChl ¢ SHEPTUEH W UMITYJILCOM CBOOOIHOM
04 YaCTHUIIbl. DHEPTUs IOKOSI CBOOOAHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
H#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU
®oronsl. ®opmyna Ilnanka cBsi3u 3HEprun GoToHA
7 C €ro 4acTOTOM. DHeprusi U UMITYJIbC GOTOHA
OtkpeiTHe U uccienoBanue Gorodpdexra. OnbITH
71 712 A.T. CtoneroBa. 3akoHsI (poTodddexra
VYpaBuenne  OifHmTelHa 1A QorodddexrTa.
713 «Kpacnas rpanuna» potorddexra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.1.5 XUMHYECKOE IEUCTBUE CBETA
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7.1.6

TexHuueckue YCTPOMCTBA: (oTO3TIEMEHT,

dboTomaTUNK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

7.3

CTPOEHHME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
UCCIIEIOBaHMIO CTpoeHUsI aToma. [1nanerapHas

MOACIb aToMa

7.2.2

7.2.3

[Tocrynatet bopa. WM3nydeHwe u TOIIIOLICHUE
(GOTOHOB TIpH TEpexoje aToMa C OJHOTO YPOBHS
sHepruun Ha Jgapyro. Buael crnektpoB. CrekTp
YPOBHEW SHEPTUH aTOMa BOJAOpOAA

BonHoBbie cBoiicTBa yactuil. Bosnbl ge bpoiiis.
KopmyckymnsipHo-BoTHOBOH  ayanusMm. Judpaxius

QJICKTPOHOB HAa KpUCTaJllIax

7.2.4

7.2.5

CrioHTaHHOE M BBIHYKICHHOE  M3JIy4YCHHE.
YeTpoicTBO B IpUHIHIT PAabOTHI J1a3epa
TexHu4ecKkue yCTPOMCTBA: CHEKTPAIbHBIM aHAINA3

(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

[TpakTuueckue padotel. Habmionenue muHeiuaToro

CIIEKTpa
ATOMHOE A41PO

MeTtoapl Ha6J'IIOI[eHI/I$I n peructpanuu

SJICMCHTAPHBIX YaCTHUI]

OtkpeiTe panuoaktuBHOCcTH. OmnbiThl Pesepdopra
M0  OMNpENEJIeHUI0  COCTaBa  PaJMOaKTUBHOIO
m3nyuenusi. CpoiictBa anbga-, Oera-, TaMma-
u3NydeHus. BnusHue pagrioaKTUBHOCTH Ha IKHUBBIE

OpraHU3MBbI

OtkpelTHe mNpoTOHA U HeWTpoHa. HykinoHHas
mojensb sapa ['eitzendepra — MiBanenko. 3apsn siapa.
MaccoBoe uncino sapa. U3otomnst

Anbda-pacrian. DIEKTPOHHBIH W  TO3UTPOHHBINA

GeTa—pacnaﬂ. FaMMa—I/IBJ'Iy‘-ICHI/IC. 3akoH

paZvoaKkTUBHOIO pacmaja
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7.3.5

OHeprus CBA3M HYKJIOHOB B siipe. SlnepHble CUIIBL.

Hedext maccsl siapa

7.3.6

SAnepubie peakuuu. JleseHue u CUHTE3 Alep

7.3.7

Anepueiit  peaktop.  TepmosiAepHBII  CHUHTE3.
[TpobnemMbl M TEPCIEKTUBHI SIIEPHON SHEPreTHKH.

DKOJIOTHYECKHE ACIIEKThI ﬂﬂepHOﬁ SHEPICTUKU

7.3.8

7.3.9

7.3.10

:‘)J'ICMGHTapHBIC qaCTHUIBI. OTKpI)ITI/Ie IIO3UTPOHA.

OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuueckne yCTpPOMCTBA: JIO3UMETP, Kamepa
Bunbcona, siaepHblii peakTop, atoMHas 6omba
[TpakTndeckne pabotel. McciemoBaHue TpPEKOB

4acTHI] (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

8.4

8.5

Bun 3Bé3mHoro HeGa. Co3Be3aus, spKUe 3BE3BI,

IIJIaHETHBI, UX BUAUMOC NBUXKCHUC

Conneuynas cucrema. llinaHeTsl 3eMHON TpyIIIBL.
IInaHeTbI-TUraHTbl M WX CIIyTHUKH, KapJUKOBBIC

mwraneTsl. Masbie Testa COMHEYHON CUCTEMBI

Connue, ¢ortochepa u armochepa. ComHeuHas

aKTHBHOCTD
Hctounuk sHeprun ConHua u 3B€311

3BE31bI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETUMOCTb, paJilycC, TeMIeparypa, UX B3aHMMOCBS3b.
JlmarpamMmma «CIIeKTpaJbHBIA KIACC — CBETUMOCTH).
3BE3/1bI TIABHOM IOCIIEA0BATENIBHOCTH. 3aBUCHMOCTb
«macca — CBETHMOCTBY» JUIA 3BE3  TJIABHOM

oCaca0BaTCIIbHOCTHU

8.6

##H#PartH##BuyTpennee CTpOCHHUE 3BE31.
CoBpeMeHHBIE TIPEICTABICHUS O MPOUCXOXKICHUH W

9BOJIFOIINH COJ'IHI_Ia U 3BE3]. OTanbl KU3HU 3BE3]

8.7

Mneunsnii Ilyte — Hama [Manaktuka. CnupanbHas
cTpykTypa ["anmakTuku, pactpenenenue 3B€31, ra3a u

meiti.  IlonokeHne U JBMKEHHE COJIHI_Ia B
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[Nanaktuke. Ilnmockas u chepuyeckas MOJCHUCTEMBI

I'amaxkTukn

8.8

8.9

Tumner ramakTuk. P AJIUOT'AJIAKTUKKM MW KBa34pbl.

YEpHble AbIPBI B sA1pax rajgakTUK

Bcenennas.  Pacmmpenue  Bceenennoii.  3akoH
Xab6ma. Paz0Oeranue ramaktuk. Bo3pact u paamyc
Bcenennoii, teopus bonpmoro B3peiBa. Moneins

«ropsiuer Beenennoi». PenukToBoe usiyyeHue

8.10

Macmrabnas CTPYKTYpa Bcenennoi.
MeraraakTuka. Hepeménneie poOIEeMBI

ACTPOHOMHUH
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

KacesnoB, B. A. ®uszuka. 10 k1. bazoBeiii ypoBeHsb : yueOHuk / B. A. KacbstHOB. —

2-e u3a., crepeorurt. — M. : Ilpoda, 2014

KacesiHoB, B. A. ®usuka. bazossiii ypoBens. 11 k1. : yuebnuk / B. A. KacpsiHOB. —

M. : JIpoda, 2014.

PoivkeBuy, A. I1. @usuka. 3agaunuk. 10—11 k. : mocobue 115t o0eo0Opa3oBar. yupexaeHuil
/ A. 1. PermkeBuu. — 17-e usn., crepeotun. — M. : JIpoda, 2013.

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
NHOOPMAILIMOHHO-METOANYECKOE [TMCbMO
Ob OCOBEHHOCTAX IMPEITIOJABAHWA YUEBHOI'O ITPEAMETA «®U3UKA»

B 2025/2026 YHEBHOM I'O1V.
OenepanbHas padbodas nmporpamma. @usuka. 10—11 kmaccsr (0a30BbINA YPOBEHB)

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuoreka [JOK
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