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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma mo ¢u3uke 06a30BOTO YpPOBHS Ha ypOBHE CpeaHero oOmero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IOJIOXKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTesbHONM TporpamMmsl, mnpenactaBieHHbIX B PI'OC COO, a Takke ¢ ydérom
¢denepanpHOl pabouelt mporpamMmbl BOCIMTaHHS M KOHIENUUH MpernojaBaHus Yy4eOHOro
npeamera «®Puszmka» B o0Opas3oBaTeNbHBIX  opraHm3anusx Poccuiickorr  dDenepanmu,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBL.

Conepxanue mporpamMMmbl 1o (U3MKE HAmpaBleHO Ha (HOPMHUPOBAHHME E€CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydeHun ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/I€ATeIbHOCTHOTO Noaxoa. [Iporpamma mo ¢pusnke COOTBETCTBYET
tpeboBanusiM OI'OC COO k MmIaHUPYEeMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesynbraTaM OOydeHHs, a TaKXK€ YYUTHIBAET HEOOXOAMMOCTH pPEaU3alUu MEXIPEAMETHBIX
CBsizel (DU3MKU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH MpeaMeTaMu. B Hell ompenensorcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0IIero odpa3oBaHHUs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3MKH: JMYHOCTHBIE, MeETalpeIMETHble, NpeiMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma no (pusmKe BKIIIOYAET:

TUTAHUPYEMBbIE PE3YNbTaThl OCBOCHUS Kypca (M3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE
MIPEIMETHBIE PE3YJIbTAThI 110 T0J1aM 00yUYEeHHUS;

coJiep:kanue ydyeOHoro npeamera « Ou3ukay 1mo rogam 00y4eHus.

@du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYNAas B KayecTBE
y4eOHOTro TmpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMYy 3HaHHH 00
okpyxatomeM wmupe. LKOombHBI Kypc (QHU3HMKH — CHCTEMOOOpa3yIoUHMid A €CTECTBEHHO-
HAy4YHBIX Y4EOHBIX MPEIMETOB, OCKOJIBKY (U3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U
SIBJICHUH, W3y4aeMbIX XUMHUEH, Ouonorued, ¢usndeckord reorpadueld W aCTPOHOMHEH.
Hcnonp3oBaHne W aKkTHBHOE MpUMEHEHHE (GU3NYECKUX 3HAHUN ONpeeNseT XapakTep u
pa3BUTHE Pa3HOOOpA3HBIX TEXHOJIOTUN B cepe PHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA,
MOJTyYEeHHUsI HOBBIX MaTE€PHAJIOB C 33JaHHBIMU CBOMCTBaMU U Jpyrux. M3ydyenue GuU3MKU BHOCHUT
OCHOBHOH BKJaJ B (hOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydarolmuxcs, B
(hopMupoBaHHE YMEHUI IPUMEHSTh HAYYHBIA METO/ MO3HAHUSA MPU BBHITOJHEHUU UMHU Y4eOHBIX
HCCIIEe0BaHUMN.

B ocHOBY kypca GU3UKH ISl ypOBHSI CPETHETO 00IIero 00pa30BaHMs MOJIOKEH PsIT UIEH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBISIETCS TIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepHall U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUM ¢ HEW Marepuan Kypca (U3MKH OOBEIUHEH
BOKpYr (usnueckux teopuil. Bemyumm B Kypce siBisercs (popMupOBaHHE MPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€puu, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanus npeanoiaraet UCIoIb30BaHUE TYMAHUTAPHOTO
MoTeHIMasa pU3n4eckor HayKu, OCMBICICHHE CBSI3U Pa3BUTHS (U3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U 9KOJIOTUYECKHUMHU POOIEMaMH.



Hoes npuxnaonou wnanpasnennocmu. Kypc ¢usuku mpenmnonaraeT 3HAKOMCTBO C
IIUPOKHM KPYTOM TEXHUYECKHX W TEXHOJOTHYECKHX NPWIOKEHUH W3YUEHHBIX TEOpUH W
3aKOHOB.
Hoes sxonocuzayuu peamu3yercss IMOCPEACTBOM BBEICHHS JJIEMEHTOB COJEpIKaHUS,
MOCBSAIIEHHBIX 3KOJIOIMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYXIeHUs NPoOJIeM PallMOHAIBHOTO IPUPOJIONONIB30BaHUS U
HKOJIOTUIECKOH 0e301MacHOCTH.
CTepXHEBBIMH DJIEMEHTaMU Kypca (U3WKHA Ha ypOBHE CpEIHEro oomero oOpa3oBaHUS
ABISAIOTCS (u3ndeckne Teopuu ((HOpMUpOBaHHE MPEACTABICHHA O CTPYKType MOCTPOCHHS
¢u3nyeckol TeopuH, posid (QyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPUPOJE, IPAHUIAX MPUMEHHMMOCTH TEOPHM, AJS ONUCAHMs €CTECTBEHHO-
HayYHBIX SIBJICHUH U TIPOIIECCOB).
CucTeMHO-IeSITEeTLHOCTHBIN MOIX0]] B Kypce (PH3UKHU pean3yeTcst Ipexk/ie BCEro 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIBHON JesTeIbHOCTH oOydaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOpHBIX pabOT, KOTOpPhIE B Mporpamme Mo ¢u3nke oOBbEeTWHEHBI B OOMIUN CIHUCOK
YUYCHHUYECKUX TPAKTHUECKUX padoT. BriieneHne B ykazaHHOM IepedyHe J1adopaTopHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS M OILEHKH, OCYIIECTBISICTCS YJYaCTHHUKAMH OOpPa30BaTEIBLHOTO
mporecca UCXos U3 0COOEHHOCTEH MUIaHUPOBAHUS U OCHalleHHUs kabuHeta gusuku. IIpu sTom
o0ecrieunuBaeTCs OBJIAJCHHE OOYUYAIOIIMMUCA YMEHUSMH HPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEZIOBAaHUSL 3aBUCUMOCTEH (PM3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THUITOTES.
Bosnbiioe BHUMaHue yAeNnsSeTCs PELICHNI0 pacuETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu sTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 3aJJaHHOM (PM3MYECKO MOJEINbIO,
MO3BOJISIOIINE MPUMEHATh U3YUYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTM KaK M3 OJHOIOo pasjena
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aenoB. [|Jis KauecTBEHHBIX 3a/1a4 MPUOPHUTETOM
SBIISIIOTCSL 3aJaHMsl Ha OOBSICHEHHWE TMPOTCKaHWS (U3NYECKUX SIBICHHA M TPOIECCOB B
OKpY’Kalollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoOAENM ISl CHUTYyallud IPAaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.
OCHOBHBIMH LEJSIMH U3YYeHUSI (PU3NUKH SABJISIIOTCH
e (opMupOBaHME MHTEpEca M CTPEMJICHHUs OOYYaIOIIMXCS K HAyYHOMY HM3YYEHHUIO MPUPOJIH,
pa3BUTHE UX UHTEJUIEKTYaIbHbBIX U TBOPYECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMpPEACTAaBICHUH O HAyYyHOM MeETOJe MO3HaHuA U  (OpPMHPOBAHUE
UCCJIEI0BATEILCKOTO OTHOILEHHSI K OKPY>KAOLIUM SIBICHUSAM;

e (opMupOBaHME HAy4YHOI'O MHPOBO33PEHHUS Kak pe3ylbTaTa M3y4EHUS OCHOB CTPOEHUS
MaTepuu U GyHJaMEHTAIbHBIX 3aKOHOB (PM3UKH;

e (dopMupoBaHHE yMEHHUH OOBSCHATH SBJICHHS C HCIOJIB30BAHHEM (PH3UYECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTEIIbCTB;

e (opMupoBaHHE MPEACTABICHUH O posid (GU3UKH IS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTHA.

JlocTikenne 3THUX Liesell oOecneunBaeTcs pelIeHUEM CIEAYIOIIMX 3ajady B Ipolecce
M3y4YeHus Kypca (U3UKH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus:



e 1puoOpeTeHHe CHUCTeMbl 3HaHWH 00 OO0mHUX (U3NYECKHX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUSAX, BKIIOYAS MEXaHHUKY, MOJEKYISPHYI (HU3HKY, DJEKTPOJWHAMUKY, KBAaHTOBYIO
(bU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

e (opmupoBaHUE YMEHHUI MPUMEHSATH TEOPETUUYECKUE 3HAHUS AJI OOBICHEHUS (U3NYECKUX
SIBTICHUI B TIPUPOJIC U JUUTS IPUHATHUS TPAKTHYECKUX PEIICHUH B TIOBCETHEBHOM KU3HH,

® OCBOEHHE CIOCOOOB pelIeHHs Pa3IMYHbIX 3a]a4 C SBHO 33JJaHHOW (PU3NYECKON MOJEINbIO,
3a/1a4, MOJIpa3yMEBAIOIIMX CAMOCTOSITENIbHOE CO3JaHue (PU3NUEeCKONH MOJENH, aJeKBaTHOU
YCTIOBUSIM 3aJ1a4H;

® T[OHMMaHHE (PU3MYECKUX OCHOB M TPHHIUIOB [EHCTBHA TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYKAIOILYIO CPENy;

® OBJAJCHHE METOJAaMH CaMOCTOSITEIBHOTO IUTAHUPOBAHHUS M TPOBEACHUS (HU3NUECKUX
9KCIIEPUMEHTOB, aHallM3a M WHTEpIpeTanuu UHPOpMAIUU, OMpeleeHHs JOCTOBEPHOCTH
MOJyYEHHOTO PEe3yNbTaTa;

® CO3/aHUE YCJOBUH Uil Pa3BUTUS YMEHUH IPOEKTHO-MCCIIEAO0BATENILCKOM, TBOpUYECKON
JeSTEIbHOCTH.

MECTO YYEBHOTI'O NIPEJIMETA B YYEBHOM I1IJIAHE

Ha usydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs
orBoauTcst 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 dacoB (2
yaca B HEJICIIO).

[Ipennaraemprii B mporpamMme 1o (U3MKe MepedyeHb Ja0OPATOPHBIX U TMPAKTUYECKUX
paboT sBISETCS PEKOMEHIOBAHHBIM, YYUTENb JENacT BBIOOP MPOBEICHHS JTa00OPaTOPHBIX padoT
Y OIBITOB € YYETOM MHIMBHIYaJIbHBIX OCOOCHHOCTEN 00Yy4atOIXCsl.

YYET PABOYEM IMPOI'PAMMBI BOCITUTAHU S

BocnurarensHbiii moteHuuman mnpenmera / kypca «Ha3panue» peanusyercss uepes
co3laHue OJarompHATHBIX YCIOBUH IS Pa3BUTHS CONMAIBHO 3HAYMMBIX OTHOUICHUHN
IIKOJIBHUKOB M TPEXJEe BCEro IEHHOCTHBIX OTHOUICHWH, B YPOYHOM JeSTEIHHOCTH
OCYILIECTBIISIETCS YEPE3:

® UCHOJb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUs y4eOHOro mpeamera depes
JIEMOHCTPALMIO JETSAM IMPUMEPOB OTBETCTBEHHOI'O, IPAXKAAHCKOrO MOBEICHUS, IPOSBICHUS
YEJIOBEKOIOOUST W JOOPOCEPICUYHOCTH, 4Yepe3 IMOA0OpP COOTBETCTBYIOIIUX TEKCTOB ISt
YTEHUS, 3a/1a4 [T PEUICHHUS, TIPOOJIEMHBIX CUTYAIHA JJIs1 OOCYKIEHUS B KJIacce;

® YCTaHOBJICHHE JIOBEPUTENIbHBIX OTHOIIEHUH MEXIy YYHUTENeM M €ro YydeHHKamH,
CHOCOOCTBYIOUIMX NO3UTUBHOMY BOCIPHSTHIO YJalllUMUCS TPeOOBaHUM U MPOCHO yuuTes,
NPUBJICUCHUIO WX BHUMaHHA K OOCYXIaeMoil Ha ypoKe HMH(OpPMAalWH, aKTUBU3ALUU WX
MO3HABATENbHOM JEeSITeIbHOCTH;

® YCTaHOBJCHHME COONIONATh ILIKOJbHUKAMHM HA YPOKE OOIICHPHUHSATHIE HOPMBI MOBEACHUS,
nmpaBuja OOIMIEHWS CO CTapmUMHU (YYHTEISIMH) M CBEPCTHHUKAMH  (IIKOJbHUKAMM),
MPUHLUIIBI Y4eOHOM TUCHUIUIMHBI U CAMOOPTaHU3allHH;

¢ [pUBJICUCHHUE BHUMAHUS LIKOJBHUKOB K IIEHHOCTHOMY AacCHEKTy H3y4aeMbIX Ha ypOKax
SIBTICHUI, OpTaHW3alus WX padOThl C TMOJYyYaeMOW Ha YpOKE COIMHUAIBHO 3HAYMMOUN
uHpOpManuell — MHULIMUPOBAHHE €€ OOCYXKIEHUs, BBICKA3bIBAHUS YYaIlUMHUCS CBOETO
MHEHHUS 10 €€ MOBOY, BHIPAOOTKH CBOETO K HE OTHOILICHMS;

® [PUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POpPM pabOTHI yyaluxcs: MHTEIUICKTYaJbHBIX UTD,
CTUMYJIHPYIOMINX MO3HABATEIbHYI0 MOTHBAIMIO IIKOJIbHUKOB, HAIAKUBAHUIO MMO3UTHUBHBIX



MEXJIMYHOCTHBIX OTHOILEHHH B KJlacce, MOMOTAlOT YCTAHOBIEHHIO 0OpoXkenaTeabHON
atMoc(epbl BO BpeMs YpoKa (IMIAaKTHYECKOro TeaTpa, MIEJIOBBIX WP AUCKYCCHUH,
KOHCTPYKTHUBHOTO JMAJIOTa, TPYIIOBOI pabOTHI MM pabOTHI B Mapax, KOMaHAHOH paboThl);

¢ VHULUUPOBAHUE M MOJAJIEPKKA HCCIIEI0BATENbCKON NEATEIbHOCTH IIKOJBHUKOB B paMKax
peanu3anMy MMM HMHAMBUIYaJbHBIX W TIPYNIOBBIX MCCIEAOBATEIbCKUX IPOEKTOB,
(BO3MOXXHOCTb ITPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHHS TEOPETUUECKON MPOOIIEMBI,
HaBBbIK T'€HEPUPOBaHHUA U O(OPMIIECHUS COOCTBEHHBIX HJIE€H, HABBIK YBAXXUTEIbHOTO
OTHOLIEHMS K YYXXHUM HAEsM, o(pOpMIIEHHBIM B paboTax APYrux HUccieaoBaTesell, HaBbIK
yOJIMYHOTO BBICTYIUICHUS MEpe] aylAUTOpUEl, apryMEHTUPOBAaHUS M OTCTauBaHUs CBOEH
TOUYKH 3pEHUs).

COJAEPKXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®usuka u MeToAbl HAYYHOI'O O3HAHUS

®usuka — Hayka o npupoze. HaydHble MeToabl ITO3HAHUSA OKpyKarouero mupa. Pois
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (pu3nyecKux SBJICHUN U mporieccoB. Hayunbie rumotes3sl. Guznueckue
3aKOHBI ¥ TEOpUU. |'paHHIIbl IPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpMHIINI COOTBETCTBHUS.

Ponp m mecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOH HayuyHOW KAapTHHBI MHpa, B
MIPAKTUYECKON ACSITEIBHOCTH JIFOACH.

Llemoncmpayuu
Amnanorosble 1 HU(POBBIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKH.

Pasnen 2. Mexanuka
Tema 1. Kunemamuxa

Mexanuyeckoe aBukeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, ckopocTh (CpelHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTb) U YCKOpPEHHUE
MaTepHaIbHOM TOYKHM, UX MPOEKIMU HA OCH CUCTEMbl KoopAuHaT. CloXKEeHHE MepeMeIleHU 1
CJI0’KEHHE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsMOJUHENHHoe aABwkeHue. ['paduku 3aBHCHUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILIEHUS MaTepUaIbHON TOUKN OT BPEMEHHU.

CBoOoaHoOe magenue. Y cKopeHue CBOOOTHOTO TaACHUS.

KpuBonuneriHoe nBuxkeHue. JIBUKEHHE MATEPUAIIBHOM TOYKM 10 OKPYXHOCTH C
IIOCTOSIHHOM 110 MOJYJII CKOPOCTBIO. YIJIOBAasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacToTa o0pamieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHudeckne ycTpoOCTBA W TNPAKTUYECKOE NPHUMEHEHHWE: CHUAOMETP, JIBHKECHHE
CHaps0B, LICTHBIC U PEMEHHBIE NIEPEIaYu.

Jlemoncmpayuu
Monenb cucTeMbl OTCUETA, MITOCTPALUs KHHEMAaTHYECKUX XapAKTEPUCTHUK JIBUKEHHUS.
[IpeoOpa3oBanue IBUKEHHIA C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3ayXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Habntoienne aBM>xeHus Tena, OpOIIEHHOr0 MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenune yckopeHHst CBOOOIHOTO MaCHUSI.

HanpasneHnue ckopocTH NpH IBUKEHUH 110 OKPY>KHOCTH.



Yuenuueckuil sxcnepumenm, 1abopamoptvie pabomol
N3yueHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLICHMST MEXKIy IyTSAMHU, NPOMIACHHBIMH TEJIOM 3a IOCIEIOBATEIIbHBIC
paBHBIE ITPOMEXKYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM JBM)KEHHUU C HayaJbHON CKOPOCTHIO,
pPaBHOH HYIIIO.
N3yueHune nBuKeHUs ApUKa B BI3KOU KUJIKOCTH.
W3ydenue nBuxeHus teia, OpOUIEHHOIO TOPU30HTAIBHO.

Tema 2. Jlunamuka

IIpunuun orHocurensHOocTH ['ammites. llepswiii 3axkoH  Herorona. HMHepruanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuia. Bropoit 3akoH HeroTona miist
MaTepuaibHON TOUKU. TpeTnii 3akoH HproTOHA 1191 MaTepUaIbHBIX TOYEK.

3akoH BceMHUpHOro TaroreHus. Cuna tsxectu. IlepBast kocMuueckas CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxos, ckoiwxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUs U cujia TpeHus nokos. Koagouiment tpenus. Cuna conpoTHBIICHUS
IIpY IBUKEHHUH TeJa B )KUIAKOCTH WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABIKEHHE a0COIIOTHO TBEPOTO TEA.
MoOMEHT cuiIbl OTHOCUTEIBHO OCHM BpalleHus. [Inedo cuibl. YciaoBHs paBHOBECHsI TBEPIOTO
Tena.

TexHuueckre yCTpONCTBA W MPAKTHUYECKOE MPUMEHEHHE: MOJIIUIIHUKY, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.
Jlemoncmpayuu
SIBNeHME NHEPLMH.
CpaBHeHHME MacC B3aMMOICUCTBYIOIINX TEl.
Bropoii 3akon HeroToHa.
H3mepenue cu.
CrnosxeHue cui.
3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opManuu.
HesecomocTs. Bec Tena nmpu yCKOpEHHOM NOIBEME U MAJICHUH.
CpaBHeHUE CHUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul
N3yuenue nBmxeHust Opycka Mo HaKJIOHHOH MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U PE3MHOBOM 00pasIie,
OT uX JehopMaluy.
HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEIa, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuxe

HNmnynbsc MaTepuaibHON TOUYKH (TeNa), CHCTEMbl MaTepHANIbHBIX TOYeK. IMIyIbC CHitbl U
W3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPaHEHUs! UMITyJIbca. PeakTMBHOE ABUKEHUE.

Pabora cuibl. MOIIHOCTE CHITEL.

Kunetnueckasi sHeprusi MarepuanbHOM TOYKH. Teopema 00 M3MEHEHWH KUHETHYECKOMH
JHEPIUH.



[lorenuuanwbHas oHeprusa. [loTeHuumanbHass SHeprus ymnpyro aedOpMHUPOBAHHON
npyxuHbl. [loTeHnmanbHas sHeprus Tena BOJIU3H MOBEPXHOCTU 3EMIIH.

[loreHunanbHble W HEMOTEHUMATIbHBIE CHUIIBL. CBSA3b pabOThl HEMOTEHUMAIbHBIX CHII C
N3MEHEHUEM MEXaHMUYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYnpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckrue ycTpoWcTBa U MPAKTUYECKOE MPUMEHEHHUE: BOJAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABHKEHUE.

[Tepexo mOTEHITMATBHONM SHEPTHH B KWHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3yuenne abCOMIOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSIHBIX MasTHUKOB.
HccnenoBanue cBA3M pabOThI CUIIBI ¢ U3BMEHEHHEM MEXaHHMUYECKOW PHEPTuu Teja.

Pasznen 3. MonekynspHas ¢usuka u TepMoIMHAMUKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUHM U  HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep ABIKEHHS M B3aUMOJCHCTBUS
qacTul BeuiecTBa. MoJesu CTpOeHHs Ta30B, KHUJIKOCTEH U TBEPABIX TN U OOBSICHEHUE CBOMCTB
BEIleCTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasmepbl Moinekyn. KonmdecTBo BelecTBa.
[Tocrosinnast ABorajipo.

TemnoBoe paBHoBecue. TemnepaTtypa u e€ uamepenue. lllkana remnepatyp Lenbcus.
Mopnens wuneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUUECKOM TEOopuu
UAeaTbHOro raza. AOcCONIOTHas Temreparypa Kak Mepa CpeJHed KHHETHYeCKOH »Hepruu
TEIUIOBOTO JBIKeHUs wvacTul rasza. [llkama Ttemmnepatyp KenpBuna. ['a3oBble 3aKOHBI
VpaBuenne MenneneeBa—Kmaneiipona. 3akon [lanproHa. M3omponeccsl B UAEaIbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npeacraBiieHne U30MPOIECCOB: U30TEPMa,
n30xopa, u3obdapa.

TexHuueckue yCTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu
OnbIThl, JOKa3bIBAIOLINE TUCKPETHOE CTPOCHUE BELIECTBA, POoTOrpaduu MOJIEKYJ OpraHUuYeCKUX
COCIMHEHUM.

OmnpITel 10 MU GY3UH KUAKOCTEH U Ta30B.

Mozenb 6pOyHOBCKOTO JTBHXKEHHUS.

Mogaens onbita lTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.
Monens, WuroCTpupyIoLas Npupoay JaBlICHHs ra3a Ha CTEHKH COCy/a.

OnpIThl, MIUTIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAEAIBHOTO ra3a, H30IpOoLECChI.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol
Omnpenenenrie Macchl BO3AyXa B KJIACCHOW KOMHAaTe€ HAa OCHOBE M3MEpPEHUN 00bEMa KOMHATHI,
JaBJICHUS U TEMIIEPATyphl BO3yXa B HEil.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. OcHosbl mepmMoOuUHaMUKU



Tepmonnnamuueckas cucreMa. BHYTpeHHsIs SHEpPIrusi TEPMOAMHAMUYECKON CUCTEMBI U
croco6Ob! e€ n3MeHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHss sHEprus 0HOATOMHOIO
ueanbHOro ra3a. Buael Terionepenayn: TeI0NPOBOAHOCTh, KOHBEKIUS, U3IyUeHHE. Y 1ebHas
TEIUIOEMKOCTH BelllecTBa. KoIM4ecTBO TEMIOTHI IIPU TEIUIONEPEaayde.

[TousitTne 00 aamabatHom mponecce. IlepBblit 3akoH TepMonuHamMukH. llpumeHenue
MIEpPBOTro 3aKOHA TEPMOJUHAMUKH K u3onponeccam. [ padpuueckas nnteprnperanus padboThl rasa.
Bropoii 3akon TepmoauHamMuky. HeoOpaTUMOCTh TIPOIIECCOB B MPUPO/IE.

TernuoBble MamnHbl. [IpuHIUIBL JeHCTBUS TeIIOBbIX MamuH. [IpeoOpa3oBanus 3nepruu
B TEIUIOBBIX MammHax. Koagduiment noneznoro neidcTsus TemnoBoil MmammHel. [ukn KapHo u
ero K03 GUIUEHT MOJIE3HOr0 AeHCTBHSI. DKOIOTUYECKUE MPOOIEMbI TEIIOIHEPI € TUKH.

TexHudeckne yCTpoiCTBA M MPAKTHYECKOE IPHUMEHEHHE: JBHUraTelb BHYTPEHHETO
cropasusi, ObITOBOW XOJIOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu
V3meHeHne BHYTpEHHEW SHEPrUM Teja MPU COBEPLICHUU PadOThl: BBUIET NMPOOKU U3 OYTHUIKU
MoJl JEHCTBMEM CXKAaTOro BO3/yXa, HarpeBaHue >Qupa B JAaTYHHOH TpyOke HyTEM TpeHUs
(BUICOIEMOHCTpAITHS ).

N3meneHnue BHyTpeHHEHN 3Hepruu (TemMrepaTypsl) Teja Ipu Terionepeaaye.
OmnbIT 110 aaMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3YITHBIM OTHHBOM ).
Monenu napoBoit TypOMHBI, ABUraTeNsi BHYTPEHHETO CrOpPaHUsl, pEaKTUBHOI'O IBUTaTels.

Yuenuueckuil sxcnepumenm, 1abopamoptvie pabomol
M3Mmepenne yienbHOU TeMI0EMKOCTH.

Tema 3. Aepecammuvie cocmosanus eéewecmea. Pazogvle nepexoovl

[MapooOpa3zoBanue U KoHAeHcanus. VcnapeHne W KumeHue. AOCONIOTHAs U
OTHOCHUTEJIbHAs BIAXXHOCTh Bo3/ayXxa. HacelmeHHslii map. YaenpHas TEIUIOTa IapooOpa3oBaHMUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHHUS.

TBépnoe Tteno. Kpucraminueckue u amopdHble Tena. AHM30TPONHUS CBOMCTB
kpuctaioB. XXuakue xpucramibl. CoBpeMeHHble MaTepualibl. [lnaBnenue u KpucTamaiu3anus.
VY nenbHas Teriora miasiaeHus. Cyomumarys.

VYpaBHeHHE TemI0BOro OanxaHca.

TexHuyeckre yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: TMUTPOMETP M ICHUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM TIIOJY4YEHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHUCIE
HaHOMAaTepHUaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBolicTBa HACBHIIIECHHBIX MIAPOB.

Kunenue npyu NOHWKEHHOM J1aBICHUHU.

Crioco06b1 U3MEpPEHUs BIAXKHOCTH.

Habnronenne HarpeBaHus ¥ IUTABJICHHUS KPUCTAUIMIECKOTO BEIIECTBA.
JleMoHCTpaLus KpUCTauIOB.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol
N3mepenne OTHOCUTENBHON BJIaKHOCTH BO3/yXa.

Paznen 4. Dnexkrpoaunamuka
Tema 1. Dnekmpocmamuxa

Onexrpuzauuss Tela. OJEKTpUYECKUM 3apsaa. JlBa BHIa DIIEKTPUYECKHX 3apsi/ioB.
[IpoBOIHMKY, TUBTEKTPUKHU U MOTYNPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/a.



B3aumopeiictBue 3apsnoB. 3akoH Kymnona. TodeuHbIi ANEKTPUUECKUHN 3apsll. DIEKTPUUYECKOE
niosie. Hanmpsoxk€HHOCTE d5eKTpudecKkoro mostst. [IpuHIUI Cynepno3uIiuu JIeKTPUIECKUX TOJICH.
Jluauy HaNIPSIKEHHOCTH SJIEKTPUUYECKOTO TTOJISI.

PaGora cun osnektpocratmueckoro mons. Iloreniman. Pa3HOCTh TOTEHIMANOB.
[IpoBOIHMKYN U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM ToJie. JluanekTpruueckass IpOHULAEMOCTb.
DnekTpoéMKocTh.  KoHzaeHcaTop. DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJEHCAaTopa. JHEprus
3apsHKEHHOTO KOHJICHCATOPA.

TexHu4eckue yCcTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOIL, AJIEKTPOMETD,
ANEKTPOCTATHYECKAsT 3allliTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyUHbINA IPUHTED.

Jlemoncmpayuu
VYCeTpoiCTBO M MPUHIMI ACHCTBUS IIEKTPOMETPA.

B3aunMopeiicTBre Ha’IEKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE T0JI€ 3apSKEHHbBIX TEll.

[IpoBOIHMKH B AIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alUTa.

JIUDIEKTPUKHU B AJIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTDH 3JIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa OT IUIOMIAAW IJIACTHUH, PACCTOSHUS
MEXy HUMH U TU3IEKTPUUECKON IPOHUILIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol
N3mepenue 37meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanusiii snekmpudeckuti mox. Toku 6 paziuunslx cpeoax

DNEeKTpUYECKU TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKa. VICTOUHMKHU TOKa.
Cwua Toka. IlocTOSSHHBIN TOK.

Hanpspxkenue. 3akon Oma Ju1st ydacTKa 1enu.

DNeKTpUYECcKoe CONPOTHUBIICHHUE. VYnensHOE COTIPOTHUBIICHUE BEICCTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMELMIAHHOE COSMHEHNE ITPOBOIHUKOB.

PaGora anextpudeckoro Toka. 3akoH Jlxxoymns—Jlena. MOmHOCTh 37EKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAS CHJIa M BHYTPEHHEE COINPOTUBICHHE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO# ) AJIeKTprudecKon 1enu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCHUMOCTH  COINPOTHUBIICHUS
METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKHil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoauku. CoOOCTBEHHass W TMPUMECHAs MPOBOJUMOCTD IOJTYITPOBOJIHHUKOB.
CsoiicTBa p—Nn-nepexona. [loaynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKH TOK B PACTBOpax M paciulaBaxX AJIEKTPOJIUTOB. DIEKTPOJIUTHUUYECKAS
aucconuanus. DIeKTPOIIn3.

ONekTpudeckuii TOK B Ta3zaX. CaMOCTOSATENbHBIA M HECAMOCTOSITEIBHBIN pa3psl.
Momnnans. I1nazma.

TexHu4eckne yCTpONCTBA W TPAKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJBTMETP,
peocTar, HCTOYHHKH TOKa, OJJICKTPOHArPEBaTEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
MpuOOpPHI, TEPMOMETP COIMPOTUBJICHHS, BAKYYMHBIA IUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBINA TNOJ, FajIbBaHUKA.



Llemoncmpayuu
W3mepeHne cuibl TOKa ¥ HAITPSDKEHHS.
3aBUCUMOCTh  COTPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JUIMHBI,  IUIOMIAIH
MIOTIEPEYHOT0 CEUEHHsI U MaTepHaa.

CMer1aHHO€ CO€IMHEHUE NTPOBOIHUKOB.

[Ipsimoe wu3MepeHue HIEKTpoABIKYIIEH cuibl. KopoTkoe 3amblkaHHMe TajlbBaHHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COTPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTH BO31yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3yueHne cMeIanHOro COeMHEHUS Pe3UCTOPOB.

N3mepenue 37eKTpOIBUKYILEH CUIIbl HCTOYHUKA TOKA M €0 BHYTPEHHETO COMPOTUBIICHHUSI.
Habmtonenue snextposnnsa.

MexnpenMeTHbIE CBI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCylIecTBISIETCS C YYETOM
COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHWOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie noHsamus, CBS3aHHBIE C M3yYEHHEM METOJOB HAYYHOT'O MO3HAHUS:
SIBIICHWE, Hay4yHbId (hakT, rumore3a, (Qu3nMyeckas BeIUYMHA, 3aKOH, Teopus, HaOIoJeHUE,
HKCIEPUMEHT, MOJICTTUPOBAHHE, MOJICITh, U3MEPECHHE.

Mamemamuxa: pelieHHe CUCTEMbl YypaBHEHWH, JuHEHHas ¢QyHkuus, mapaboa,
runepOosia, uX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIIMU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKUHMH Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocusa: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, 1updysusi, ocMoc, TemI000MeH
KHMBBIX OPTaHU3MOB (BU[bI TEIIONEPEIaul, TEIJIOBOE PABHOBECHE), SIICKTPUUECKUE SBICHUS B
JKUBOW MPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIlIeCTBA,
MOJISIpHAsE Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKUE
CBOWCTBA METAJIIOB, AJIEKTPOJIUTHIECKAS TUCCOLIMAIIHS, TaJbBaHHUKA.

Teoepaghusi: BIAXKHOCTH BO3/IyXa, BETPHI, 0apoMeTp, TEPMOMETD.

Texnonoeus: ipeoOpazoBaHKUE JBMKEHUHM C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHHS
B TEXHHUKE, MOJIIUIMHUKYU, UCIOJb30BAHUE 3aKOHA COXpPAaHEHHUS HMITYJIbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHErO0 CropaHus, MapoBas TypOWHa, OBITOBOMH
XOJOAWIBHHUK, KOHAUIIUOHED, TEXHOJIOTHU TTOJIYYEHHUSI COBPEMEHHBIX MaTepPHAaiOB, B TOM YHCIIE
HAaHOMATepUAJIOB, W  HAHOTEXHOJOIMH,  DJEKTPOCTATHUECKas  3allura,  3a3eMJICHHe
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTeNbHbIE MPUOOPHI,
3IEKTPOOCBETUTEIbHBIC IPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznen 4. DnexrponuHamMuka
Tema 3. Maznummnoe none. DnekmpomacHumuas UHOYKYus



[ToctosstHHbIe MarHuThl. B3anmMoaelCTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOE TMOJeE.
Bexrop marautHON MHAYKIHK. [I[pyHIMI Cyneprno3uiyy MarHUTHBIX Mosiei. JINHMM MarHUTHOH
uHAyKIWY. KapTuHa TuHui MarHUTHOM MHAYKIIMH TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe noje mpoBOAHMKA ¢ TokoM. KapThHa AMHUN MHAYKIMH MAarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Dpctena. BzaumoaeiicTBue MPOBOJHUKOB C TOKOM.

Cuna Amrmiepa, €€ MOAYJIb U HAIIPaBJICHUE.

Cuna Jlopenma, e€ Moaynbp W HampaBlieHHE. JIBIJKEHHME 3apsiKEHHOM YacTHUIIBI B
OJTHOPOJHOM MarHuTHoM mose. PaGora cuinel Jlopenna.

SIBneHue HIIEKTPOMArHUTHOW WHAYKUMU. [lOTOK BekTOpa MarHUTHOM WHAYKIUH.
DJIEKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM UHAYKIUU Dapajes.

BuxpeBoe nsnekTpudeckoe Tmojie. ONEKTPOABMXKYIAS CHJIA WHIYKIMA B TIPOBOJHUKE,
JBIKYIIEMCS TOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBIIEHHE CAMOMHIYKIIMH. DJIEKTPOJBUKYILAS CHJIa CAMOUHIYKIUU.

DHeprus MarHUTHOTO MOJISl KATYLIKH C TOKOM.

DJIEKTPOMarHUTHOE TIOJIE.

TexHuveckue yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHE: IMOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHILI, UHAYKIUOHHAS MEYb.

Llemoncmpayuu
OnbIT Dpcrena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHUY MHAYKIIUY MAarHUTHOTO TOJIS.

B3aunmMopeiicTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

[HeiictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHune HIMEKTPOMArHUTHON UHAYKIIHH.

IIpaBuno JleHna.

3aBUCHUMOCTBD AJIEKTPOJABUKYILEH CUIIbI MHAYKIIMH OT CKOPOCTU U3MEHEHHSI MAarHUTHOTO IOTOKA.
SIBneHune caMOMHTYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
N3yuenne MarHuTHOTO MOJISL KATYIIKUA C TOKOM.

HccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM MHIAYKIUH.

Pasznen 5. Konebanusa v BOJIHEI

Tema 1. Mexanuueckue u 31eKmpomMazHumHule Ko1e0anusl

KonebarenpHass cucrema. CBoOomHbIe MexaHHuYeckue KkojeOanus. ['apmMoHuueckue
konebanusa. Ilepuon, uacrora, ammauryga U ¢asza konebanuid. Ilpy>KUHHBI MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE TapMOHHYecKuX KoneOanwii. [IpeBpaliienue sHepruu
IIPY TAPMOHUYECKUX KOJIeOaHUsX.

Kone6arenpabii kOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HJI€ATHHOM
KojeOaTeTbHOM KOHTYype. AHAJOTUS MEXIYy MEXaHHYeCKUMH U 3JIEKTPOMArHUTHBIMU
konebanusamu. Gopmyna Tomcona. 3akoH cOXpaHEHUs DHEPTHH B UIEATHHOM KOJIeOaTeThHOM
KOHTYpE.



[IpencraBienue o 3aTyxarouux KoiebaHUsIX. BeIHYyXIeHHbIE MEXaHUYECKUE KOeOaHMUS.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemennsblil Tok. CuHycOUJaNbHbBIN NEPEMEHHBIM TOK. MOITHOCTh EPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAIIPSIKECHMUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U MOTpeOJICHUE 3IEKTPUUECKOM SHEPIrHH.
OKOJIOTMYECKUE PHUCKH IIPU IPOU3BOACTBE 3JEKTpodHepruu. KynbTypa wHcnonap30BaHMs
3JIEKTPOIHEPTHUH B TOBCETHEBHOM KU3HH.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU JJIEKTpoIepeiay.

Jlemoncmpayuu
HccnenoBanne mapaMeTpoB KosieOaTenbHON CUCTEMBI (TPY)KHHHBIA WA MaTeMaTHYCCKUN
MasITHUK).

HabGmonenue 3atyxaroniux KoueOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHaHca.

CBoOOAHBIC PJIEKTPOMArHUTHBIE KOJICOAHMS.

OcmnorpamMmsl (3aBUCUMOCTH CHJTBI TOKA U HAPSKEHUS! OT BPEMEHM) JJ1s SJIEKTPOMATrHUTHBIX
KOJIeOaHHIA.

Pe3oHaHc npu moOC/IEOBATEIPHOM COEIMHEHUM PE3UCTOPA, KaTyIIKW WHAYKTUBHOCTH U
KOHJIEHcaTopa.

Mopenb TUHUN 3EKTPoIIepeIadHm.

Yuenuuecxuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue 3aBUCUMOCTM IE€PUOJA MajblX KojeOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl rpysa.

HccnenoBanue nepeMeHHOr0 TOKAa B LIEMM U3 IOCJIENOBATEIbHO COCIUHEHHBIX KOHJIEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE GOIHbI

MexaHnudyeckue — BOJIHBI, yCIOBUSA  PacCIpOCTPaHEHMUS. Ilepuon. CkopocTb
pacrpocTpaHeHus M JJiiHa BOJIHBL llomepeuHble M NpojaosibHBIE BOJHBL WHTepdepeHuus u
T paKus MEXaHUYeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DONEeKTpOMarHUTHHIE BOJIHBL. YCJOBHUSI M3Iy4EHHMs] DJIEKTPOMArHUTHBIX BOJIH. B3aumnas
opuenranus BektopoB E, B, V B snekrpomarauutHoi BojHEe. CBOWMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpakeHHUe, IMpeJoMJIeHHe, mnossipusanus, audpakuus, uHTepdepeHius. CKOpOCTb
3J€KTPOMArHUTHBIX BOJIH.

[Ixana 3n€eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIEeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpuHLIMIIBI paANOCBA3H U TeNEeBUACHUA. Pagronokanuys.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEeIbl.

TexHuueckrue ycTpoiCcTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paauoONpUEMHUK, TEJIEBHU30p,
anTeHHa, tenedon, CBU-neyp.

Jlemoncmpayuu
OO6pa3oBaHue U pacpOCTPAHEHUE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.



Konebmromeecs Tei10 Kak HICTOYHUK 3BYKa.

Hab6mronenue oTpaykeHus v MPeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6mrotenne nuaTepdepeHInn 1 AUPPAKIAA MEXaHHYSCKUX BOJTH.

3BYKOBOH pE30HaHC.

Habmtoienue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYAON U 4aCTOTOM KOJIeOaHUi.
HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHE, IOJISpPU3aLus,
nudpakus, UHTeppepeHLusl.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsMonMHENHHOE pacnpoOCTpaHEHUE CBETA B OJHOPOJIHOU
cpene. JIyu ceera. ToueyHbI HCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUsi cBeTa. [locTpoeHHe M300pakeHUH B TIJIOCKOM
3epKaie.

[Mpenomnenue cBeTa. 3aKOHBI MpENOMIICHHUS cBeTa. AOCONIOTHBIA IMOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIll yroa IMOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cBeta. CiioxHBIN cocTaB 6esoro cBeta. LIper.

Cobuparoniiue U paccewBaromye JIUH3bI. ToHkas juH3a. DOKYyCHOE pPACCTOSHHUE H
ONTHUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHe N300paKeHUI B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. @opMysa TOHKOW JIMH3BI. Y BEJIUUYEHUE, 1aBAEMOE JINH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Mntepdepenuus csera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS HAOIIOICHUS
MaKCHMyMOB ¥ MUHUMYMOB B HHTeP(EPCHIIMOHHOM KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpakmus ceta. JudpakumonHas pemérka. YcinoBue HAOTIOAEHUS TJIaBHBIX
MaKCHUMYMOB IIpH Ma/ICHUH MOHOXPOMAaTHYECKOI0 CBeTa Ha JUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuveckne yCTpPOWCTBAa W MPAKTHYECKOE MPUMEHEHME: OYKH, JIyma, (QoToarmapar,
MPOSKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJIECKOIN, BOJIOKOHHAS ONTHUKA, JUPPAKIIMOHHAS
pemeTKa, HOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEITHOE pacpoCTpaHEeHHE, OTPAKEHUE U TIpesioMiieHre cBeTa. ONTUYECKHe MPUOOPHI.
[TonHoe BHyTpeHHEE oTpakeHue. Mojaens CBETOBOIA.
HccnenoBanue cBOWCTB N300paXKeHUM B JTMH3aX.

Mopenu MUKpOCKOIIA, TEJIECKOMa.

Hab6mronenue natepdepeHImu ceera.

Hab6mronenue nqudpakuuu certa.

HabGmonenue aucriepcuu cBera.

[Tonmyyenue cnekTpa ¢ HOMOILBIO PU3MBI.

[Tonmyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.
Hab6uroienue nonsipu3auu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi
H3MepeHne nokasaTtess MpeaoMIIEHUs CTEKIIA.
HccnenoBanue cBOWCTB N300paKEHUH B TMH3AX.
Habmonenue aucnepcuu cBera.



Paznen 6. OCHOBBI crielIMAIBHON TEOPUU OTHOCUTEITBHOCTH

I'paHnnBI MPUMEHUMOCTH KJIaCCUYECKOM MexaHUKH. [locTynmaTel crienuanbHON TEOpHH
OTHOCUTEJILHOCTH: HHBAapUAaHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyme, MPUHIUI
OTHOCHUTEJILHOCTH DWHIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEUIECHUE BPEMEHH U COKPALLEHUE JIIHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIBL.

CBsi3b MaccChl C SJHEPTHEN U UMITYJILCOM PENTUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOS.

Pasnen 7. KBanroBas ¢usuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyna [Tnanka cBs3u sHeprun HOTOHA € €ro YaCTOTON. DHEPrusl U UMITYJIbC
dhotoHna.

Otkpeitie u wuccinenoBanue (oroaddexra. Ombitel A. I'. CromeroBa. 3akoHBI
¢boroaddexra. YpaBHenue DiiHmTeitHa 15 porodrddexra. «Kpacnas rpanuna» porodddexra.

Jasnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuyeckue yCTpOHCTBAa M IMPaKTUYECKOE IMpUMEHEeHHE: (OTOIEMEHT, (OTOAATUUK,
COJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu
®oTo3deKT Ha YCTaHOBKE ¢ IMHKOBOU MIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO (HoTOddeKTa.
CBeTOqHOI.
Conneunas Oartapes.

Tema 2. CmpoeHue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa no paccesnuro o -dactun. Ilnanerapras
Mozenb atoma. [loctynarel bopa. U3nyuenue u nornomienue GOTOHOB IpH Mepexoie aToMa ¢
OJIHOTO YpOBHSI JHEpruM Ha Jpyroil. Buabl cnexktpoB. CHEKTp YpPOBHEH SHEpPruu aroma
BOJOpOAA.

BonHoBble cBolicTBa yactull. Bonusl 1e bpoiinsa. KopnyckyasipHO-BOJHOBOW Jyaan3M.

CIHIOHTaHHOE U BBIHYKICHHOE U3IIy4CHHE.

TexHuueckne yCTpOMCTBa U MPAKTHUUECKOE TNPUMEHEHHE: CIHEKTpPaJbHBbIM aHaIu3
(cexTpockom), 1a3ep, KBAHTOBBIA KOMIIBIOTEP.

Jlemoncmpayuu

Monens oneita Pezepdopra.

Omnpenenenye JJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeHvaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

HaGnronenue nuHeyaToro crekrpa.

Tema 3. AmomHoe s0po

OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXKHOCTb  CTpoeHus  sanpa.  OTKpeiTHE
paanoakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHuo coctaBa paJuoaKTUBHOTO U3IIy4YEHHUS.
Caoiicta anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTUBHOCTH HA KHUBbIE OPraHU3MBI.
OtkpbiTHe TpoTOHa M HelTpoHa. HykiionHas moxens sinpa [eiisenOepra—lBanenko. 3apsia
sapa. MaccoBoe uuncio sapa. 3otomnst.



Anbda-pacniaz. DJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3aKoH
PaaroOaKTHBHOIO pacnaja.

DHeprus cBsi3U HyKJIOHOB B sizipe. SnepHsie cuibl. Jledekt maccsl sipa.

Snepnsle peakuuu. [leneHue U CUHTES SIED.

Snepubiii peaktop. TepmosiaepHslii cunTe3. IlpoOirembl M NEPCHEKTUBBI  SAEPHON
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI SI€PHOM SHEPTEeTUKH.

DnemeHTapHbIe YacTULbl. OTKPBITHE TTO3UTPOHA.

MeTo b1 HaOJIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

®dyHnaMeHTanbHbIE B3aUMOACHCTBUS. EAMHCTBO (PM3NYECKO KapTHHBI MUpA.

TexHuueckrue ycTpOHCTBAa M MPAKTUUECKOE MPUMEHEHHUE: JO3UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM (hoTOrpadusim).

Paznen 8. DnemeHThI acTpOHOMHH U ACTPOPUZHKHU

Otanbl pa3BuTHd acTpoHoMHM. [IpuknanHoe ¥ MHPOBO33PEHUECKOE 3HAUYEHHE
aCTPOHOMHHU.

Bun 3Bé3anoro neb6a. Co3Be3nus, spkue 3BE3/bl, IJIAHETHI, UX BUAUMOE JIBH)KEHUE.
Conneunas cuctema.

Connue. ConHeuHass akTuBHOCTh. Mctounumk sHeprum CosiHIIa W 3BE31. 3BE3NBI, HX
OCHOBHBIC XapaKTEPUCTHKU. JlMarpamMma «CHEKTpalbHBIA KJIacC — CBETHMOCTBY». 3BE3IbI
[JIaBHOM I10CJIEI0BATEIbHOCTH. 3aBHUCHUMOCTb «Macca — CBETHMMOCTb» I 3BE3J IJIaBHOU
MOCJIEIOBATENbHOCTH. BHyTpeHHee crpoeHne 3BE3n. (CoOBpeMEHHBIE MPEACTABICHUS O
MIPOUCXOXKACHUH U 3BOToLMK COJIHLA U 3BE3T. DTalbl )KU3HU 3BE3.

Mnineunsii Ilyts — nHama ['anaktuka. [lonoxxkenue n aBmwxkenue ConHna B [amakTuke.
Tunsl ranaktuk. Paguoranaktuky u kBazapsl. YEpHbIE IbIPHI B A/IpaX rajJaKkTUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa60ma. Pas0eranue ramaktuk. Teopust Bonbiioro
B3pbIBa. PennkroBoe usiydeHue.

MacmrabHas cTpykrypa Beenennoiit. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaOnroneHunst HEBOOPYKEHHBIM T1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUI0KESHUN
JUIsL OIIpEIeNIEHUs MOJIOKEHHUsI HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/1US
CeBepHOro noaymapus u spKue 3BE3/bI.

Hab6mronenus B reneckon Jlynsl, mnaner, Mieunoro [TyTu.

O06o0061maroniee NOBTOPEHHE

Ponb ¢u3uku u acTpOHOMHUM B HKOHOMHYECKOH, TEXHOJOTHYECKOW, COLIMAIBHOW U
3THYECKON cdepax [eATeIbHOCTH ueJoBeKa, pojb M MeCcTo (U3MKH M acTpOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (U3NYECKON Teopun B (POPMHPOBAHUU
MpeicTaBIeHU 0 (U3HUecKoi KapTUHE MUPa, MECTO (PU3NUYECKON KapTUHBI MUpa B 00ILIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABIECHUIN O IPUPOJIE.

Me:xnpeameTHbIE CBA3H



W3yuenne kypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocyliecTBIseTCS C Y4ETOM
COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMHd MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamusi, CBA3aHHBIE C M3yYEHHEM METOJOB HAyYHOI'O IMO3HAHMS:
SBJICHWE, HAy4yHbIH (akT, rumore3a, (Qu3nMdeckas BETUYMHA, 3aKOH, Teopus, HaOIoJeHUeE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOIEIb, U3MEPEHHE.

Mamemamuka: penieHne CUCTEMBI YPaBHEHHH, TPUTOHOMETPHUYECKUE (QYHKIIUH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU M0JI00MS TPEYTOJIBHUKOB, OMpe/IeJIeHHE MJIOMAAN IIOCKUX GUryp u oobéma ted.

buonocusa: snextpudeckue SBICHHUS B KUBOM mpupoze, kojedareiabHbIe IBUKECHUS B
KUBOH TPUPOJE, ONTHYECKHE SIBICHHUS B JKUBOW IPHPOJE, NEHCTBHE paJvallii Ha KHUBBIC
OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KpUCTaJUIMYecKas CTPYKTypa TBEPIBIX Ted,
MeXaHU3MbI 00pa30BaHuUs KPUCTAIUTMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHaTu3.

l'eocpagpusa: MarHuTHbIE MOJIOCAa 3€MJIH, 3aJI€KU MarHUTHBIX pyl, GOTOCHEMKA 3eMHOI
MTOBEPXHOCTH, MPEICKa3aHNE 3€MIICTPSCEHHIA.

Texnonozus: TMHUU JIEKTPOIIEpPEIay, FEHEPATOP EPEMEHHOIO TOKA, 3JIEKTPOBUTATENb,
WHAYKIIMOHHAS T1e4b, pajap, paAuONpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEUHas 6arapes.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

OcBoenne yueOHOro mpenmera «®u3nka» Ha YPOBHE CPETHETO OO0IIEero o0pa3oBaHUS
(Oa30BBIi  ypOBEHb) JOJDKHO  OOECHEeUUTh JOCTIKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JImgHOCTHBIE PE3yIbTaThl OCBOCHUS ydeOHOTo mpeamera «Du3nka» JTOIDKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAlMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHHid, COOTBETCTBYIOIIMX TPAJAULIUOHHBIM IEHHOCTSM PpOCCHICKOro  00IlecTsa,
pacimmpeHue KU3HEHHOTO OIBITa M ONBITa JESATEIBHOCTH B IPOLECCE Peai3alid OCHOBHBIX
HaTpaBJICHUN BOCITUTATEIBHON JESITETLHOCTH, B TOM YHCIIE B YACTHU:

1) rpak1aHCKOTO BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh T'PAXKAAHCKOM MO3ULMKM O0YYarOIIErocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUHCKOro 00I1ecTBa;

NPUHATHE TPAIUIHMOHHBIX  OOIIEUENIOBEYECKUX TyMAaHUCTHYECKHX M JE€MOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpEcax TIPakIaHCKOro OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allly;

yYMEHHE B3aUMOJICHCTBOBAThH C COLMATbHBIMU MHCTUTYTAMU B COOTBETCTBUU C MX (PYHKIMSIMH U
Ha3HAYCHHUEM,;

FOTOBHOCTb K T'YMaHUTaApPHOU U BOJIOHTEPCKOU AEATENBHOCTH;

2) naTpUOTHUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON TPaXKTAHCKON UICHTUYHOCTH, MaTPHOTU3MA;



LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCUMCKHUX YyUEHBIX B
obnacty GU3UKH U TEXHUKH,
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS
c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBEACHHUS;
CHOCOOHOCTh OLEHMBATh CUTYaLMI0 U NPUHUMATh OCO3HAHHBIE DPELIEHMs, OPUEHTHPYSACh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESATEIBHOCTH YUEHOTO;
OCO3HAHHE JIMYHOTO BKJIaJa B TIOCTPOSHUE YCTOWYHBOTO OYAYILETO;
4) 5cTeTUYECKOr0 BOCTIUTAHUS:
JCTETUYECKOE OTHOUICHWE K MHpY, BKIIOYas SCTETUKY HAyYHOTO TBOPYECTBA, IMPHCYILETO
(busnueckoi HayKe;
5) TpyZOBOTO BOCTIUTAHUS
MHTEpEC K Pa3MYHbIM cdepaM NmpoPecCHOHATBHOMN JEATEeIbHOCTH, B TOM YHCIIC CBS3aHHBIM C
¢U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IIJ1aHBI,
TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M caMooOpa3oBaHMIO B 001acTH (PU3MKM Ha
MPOTS)KEHUH BCEH JKU3HU,
6) SKOJIOTUYECKOTO BOCTIUTAHMUS:
c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOM  KYJIBTYpHl, OCO3HaHHME TIJI00ATBHOTO  XapakTepa
9KOJIOTUYECKUX MPOOIIeM;
IUTAHUPOBAHUE M OCYILIECTBICHUE JEHCTBHM B OKpY)KaIOIIEH Cpele Ha OCHOBE 3HAHUS IeNel
YCTONYMBOIO Pa3BUTHUS YEIIOBEUECTBA;
paciIupeHue OIbITa NEATEIFHOCTH SKOJIOTHYECKON HAIpaBICHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHUi 1o pusmke;
7) IEHHOCTH HAYYHOTO MO3HAHUSA:
c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
(buznueckoil HayKu;
OCO3HAHWE IEHHOCTH HAay4YHOW JAEATEIbHOCTH, TOTOBHOCTH B TpOIlecCe H3YyYCHUS (QHU3UKU
OCYILIECTBIISATH MPOEKTHYIO U HCCIIEI0BATEIbCKYIO ACITEIBHOCTh MHANBHUYaIbHO U B TPYIIIIE.
METAINIPEIMETHBIE PE3YJIbTATBI
[To3HaBaTenbHbIE YHUBEPCANbHBIE YUeOHbIE AEHCTBHS
ba3oBrie Jornueckne aeHCTBUS:
® CaMOCTOATEIbHO (HOPMYIHUPOBATh U aAKTyaJlIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
® OmpenesATh LeIH 1eATeIbHOCTH, 33/1aBaTh IapaMeTPhl U KPUTEPUU UX JOCTUKECHHUS,
®  BbBISBJIATH 3aKOHOMEPHOCTH U POTHUBOPEUHS B pACCMATPUBAEMBIX (DU3HUECKUX SIBJICHUAX;
e paspabarbIBaTh IUIaH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIUXCS MAaTepUATIbHBIX U
HeMaTepHaJIbHBIX PECypPCOB;
® BHOCUTh KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBHE pE3YJIbTATOB LIEISM,
OLIGHUBATh PHCKH MOCIIEICTBUI e TEIbHOCTH;
® KOOPAWHUPOBATh U BBHINOJHATE pPa0OTy B YCIOBUSX pEaJbHOTO, BHUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;
® pa3BUBATh KPEATHBHOE MBIIUICHUE MTPH PEIICHUN )KU3HEHHBIX MTPOOJIEM.
bazoBeie uccnenoBaTenbCKue I€HCTBUA:



BJIQJICTh HAyYHOW TEPMHHOJOTHEH, KIOUEBBIMH IOHSATHUSIMU M METOAaMH (PU3UUEeCKOU
HAYKU;
BJIQ/ICTh HABBIKAMHU Yy4eOHO-UCCIIEIOBATENLCKON M MPOESKTHOU IEATEIBHOCTH B 00JacTH
(bu3KUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEeIICHUS
3a71a49 (PU3UIECKOTO COACPKAHUS, TPUMEHEHHUIO PA3INYHBIX METOO0B IMO3HAHUS;
BIAJIETh BHUJAMH JESATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAaHMs, €ro HWHTEpIpeTaIlnu,
npeoOpa3OBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CHUTYAIMsAX, B TOM YHUCJE TMPHU
CO37aHUU Y4EOHBIX MMPOCKTOB B 00JaCTH (PU3UKY;
BBISIBIISITH IPUYMHHO-CJICJCTBEHHBIE CBS3H M aKTyalM3UPOBATh 33/1a4y, BBIJIBUTATh TUIIOTE3Y
e€ pelleHMs, HAXOAUTh APTyMEHTHI JJIA JI0Ka3aTeJbCTBA CBOMX YTBEPXKICHMM, 3a/1aBaTh
napameTpbl U KpUTEPUH PELLCHNUS;
AQHaJM3UPOBATh MOJIYYCHHBIE B XOJI€ PEILICHUS 3a/1a4d Pe3yJbTaThbl, KPUTUUECKU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSAX;
CTaBUTH U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4yi B 00pa30BaTENbHOMN JEATEIHHOCTH, B TOM
yyclie IPU U3YYeHUU (PU3HKHY;
JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLCHUBATh MPUOOPETEHHBIH OIIBIT;
YMETb MEPEHOCUTH 3HAHUS MO0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACSITETbHOCTH;
YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEIJIaraTh OPUTMHAIBHBIE TTOIXO/bI U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 3a7]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ota ¢ nuadpopmanmeii:
BJIa/IETh HAaBBIKAMH TMOJIyuYeHUs HHPOpMAIUN (PU3MUECKOrO COJAEp)KaHUS M3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOATEIBHO OCYHIECTBIISATh IOWCK, aHAlW3, CUCTEMATH3ALMI U
UHTEPIPETANNIO HH(POPMAIINH Pa3TMIHbBIX BUIOB U (HOPM MPEICTABICHUS;
OIICHUBATH JOCTOBEPHOCTH MH(MOPMAINH;
UCIIOJIb30BaTh CPEICTBA NUH(POPMAILIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIl B pEIICHUN
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3AI[MOHHBIX 3a]1a4 ¢ COOJII0IEHNEeM TpeOOBaHUMN
OPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTUEHBI, PECYpCOCOEPEIKEHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30MacHOCTH;
CO3/aBaTh TEKCThI (PU3NUECKOTO COACPKAHUS B PA3TUYHBIX (hopMaTax ¢ y4€TOM Ha3HAUCHUS
uHbOpMallMK M LEJIEBOM ayIuTOPUH, BHIOMpas ONTHUMAaIbHYIO (HOpMY MHpPEICTaBICHUS U
BHU3YyaIU3al1U.

KoMmyHuKaTHBHBIE YHUBEpPCAJIbHBIE yUeOHBIC IEUCTBUS:
OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JAESTEIbHOCTH;
pacno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYalUil U CMAT4aTh KOH(IUKTHL;
Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHS C HCIOJIb30BAHMEM S3BIKOBBIX
CPEACTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUTYaIbHON paOOTHI;
BbIOMpaTh TEMATUKy M METOJIbl COBMECTHBIX ICHCTBHI C y4€TOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEM Ka)KJ0r'0 Y4JI€HA KOJUIEKTUBA;
NpPUHUMATh II€JIM  COBMECTHOW JCSATENBHOCTH, OPTaHW30BHIBATH M KOOPJAWHUPOBATH
JICUCTBUA 1O €€ JOCTUKEHUIO: COCTABJIATH IUIaH JIEMCTBUM, PacHpelesaTh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;



JJIA

OIICHMBATh KA4€CTBO CBOETO BKJIAJIA U KAXKIOTO YIACTHUKA KOMAH]IbI B OOIIHIA pe3yabTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;
npejasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh MJIEU C MO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;
OCYIIECTBIISITh TO3UTHBHOE CTPAaTErHUYeCKOe TMOBEICHHWE B PA3NUYHBIX CHUTYAIHsX,
MIPOSIBIISITH TBOPYECTBO M BOOOpakeHHE, OBITh MHUITUATHBHBIM.

PerynaruBHbie yHUBEpCATbHBIC YICOHBIC JEHCTBUS

Camoopranuzanusi:
CaMOCTOSITEIIFHO OCYIICCTBIISITh TO3HABATEIBHYIO JEATECIBHOCTh B 0O0MacTH (PU3UKU U
ACTPOHOMMHH, BBISIBIATH MTPOOJIEMBI, CTABUTH U (OPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PacYETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHHUS TPAKTUYECKOW paboThl € Y4ETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPENOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
paciupsaTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTECHU;
JenaTh OCO3HAaHHBIM BHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peIIcHuE;
OIICHUBATH MIPUOOPETEHHBIN OIIBIT;
crocoOCTBOBAaTH ()OPMUPOBAHUIO U MPOSIBICHUIO SPYAUIMU B 001aCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOITMOHATBHBIA HHTEJUICKT:
JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHUBHI B JICSTEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB IIEIISIM;
BJIQJICTh HABBIKAMH TIO3HABATEILHON peIeKCHH KaKk OCO3HAHUS COBEPIIAEMbIX TCHCTBUHN 1
MBICJIUTEIIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
UCTIOJIE30BATh MPUEMBI PEIICKCUU JIJISI OLIEHKH CUTYaIlNH, BBIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHHS TI0 UX CHUKCHUIO;
MPUHUMATh MOTHBBI M apTYMEHTHI APYTHX MPU aHATU3E PE3YJIbTATOB JAEATEILHOCTH;
MPUHUMATH Ce0s1, TOHNUMAasi CBOM HEJOCTATKH U JOCTOUHCTBA;
MPUHUMATh MOTHBBI M apTyMEHTHI APYTHX MPU aHAIN3E PE3YJbTATOB JAEATEILHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OIMINOKH.

B mporecce pocTikeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTrpaMMBI MO (hU3MKe

YpOBHS  CpemHero ooOmero oOpa3oBaHusi Yy OOYYaIOMIUXCS  COBEPIICHCTBYETCS

SMOLMOHAIbHBIA HHTEJUIEKT, MPEANOJIAralolfi c(hOPMUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE 3MOIMOHAILHOE COCTOSHUE,
BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHATBHON c(hephl, OBITh YBEPEHHBIM B
cebe;

caMOpEryJIMPOBAaHMsI, BKIIFOUAIONIETO CAMOKOHTPOJIb, YMCHHE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE IIOBECJACHUC, CHOCO6HOCTB a)IaHTI/IpOBaTBCSI K OMOIOHWOHAJIBHBIM W3MCHCHHUAM H
HpO?IBJ'I?ITI) FI/I6KOCTI>, 6I)ITB OTKpI)ITI)IM HOBOMy;

BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOIICH CTPEMJIEHHE K JOCTH)KCHHMIO LIEIN M YCIIEXY,
OIITUMHU3M, UHUITUATUBHOCTB, yMeHI/Ie ﬂeﬁCTBOBaTL HCXOIS N3 CBOUX BO3MO)KHOCT€I>'I;



® DOMIATUH, BKIIOYAIOMIEH CIOCOOHOCTh TMOHUMATh AMOIMOHAIBHOE COCTOSIHHE IpPYruX,
YYUTBIBATh €r0 TPU OCYLIECTBICHUM OOLIEHHS, CIIOCOOHOCTb K COUYYBCTBUIO U
COIEPEKUBAHUIO;
® COLMAIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTpAaUBAaTh OTHOILEHHS C IPYTHMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.
INPEIMETHBIE PE3YJIbTATBI

K xoHny o0yuyenus B 10 kiacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YyUAOIIMXCSI YMEHHUI:

JEMOHCTPUPOBAaTh Ha MpPUMEpPax pojib U MECTO (PU3UKU B (POPMUPOBAHUHM COBPEMEHHOM
Hay4YHOU KAapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHMKM M TEXHOJIOTMH, B MPAKTHYECKOU
JIEeSITCTLHOCTH JIFOJICH

YUUTHIBaTh TPAHULBI MPUMEHEHUS M3YYEHHBIX (U3MYECKHX MOJENeH: MaTepualibHas
TOYKa, MHEpLHaJbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, MIEANbHBIM ra3, MOJENIn
CTPOECHHS Ta30B, )XKUIKOCTEH W TBEPABIX TEJ, TOUCYHBIA DJICKTPUYECKUM 3aps] IPH PEIICHUU
(dbuzmvecKux 3aaay;

pacro3HaBaTh (PU3MUECKUE SIBICHUS (TPOLIECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHUS BEIIECTBA M DJIEKTPOAUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBUXKEHUE, CBOOOAHOE MaJeHHE Tell,
JNBIDKEHHUE TI0 OKPY)XHOCTH, WHEpUHUs, B3auMmojercTBue Ttei, auddys3us, OpoyHOBCKOE
JBUKEHHME, CTPOCHHUE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMA TeNl MpH HarpeBaHUU
(oxJytaXkieHuM ), TEIJIOBOE PaBHOBECHE, HCIIApEHUE, KOHAEHC AN, [IJIaBI€HNE, KPUCTaIN3alusl,
KHUIIEHHE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHMS ra3a IIPU €ro HarpeBaHWU B 3aKpbITOM
cocyne, CBA3b MEXKIY IIapaMeTpaMu COCTOSHMS ra3a B H30IpOLECCAX, JJEKTpHU3alus Tell,
B3aMMOJICHCTBHE 3apsJIOB;

OIMCHIBATh MEXaHUYECKOE JBIKCHHE, UCTIONB3Ys (PU3MUYECKUe BEIWYHHBI: KOOPIMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIA, UMITYJIbC TEJa, KMHETHYeCcKas
9Heprus, MOTEHUMANbHAas SHEPrusi, MexaHudeckas paboTa, MEXaHHWYecKas MOIIHOCTb;, HpHU
ONHCAaHUM TPAaBWIBHO TPAaKTOBaThb (PU3UYECKUH CMBICI MCIIOJIB3YEMBIX BEJIMYMH, HX
0003HaYeHUsI U €IMHULIBL, HAXOJAUTh (POPMYJIbL, CBS3BIBAIOLIUE JAHHYIO (DU3HUECKYIO BEIHUUUHY
C IpYTUMH BEJINYMHAMY;

ONUCHIBAaTh H3YYECHHBIE TEIUIOBBIE CBOICTBA TEJ M TEIUIOBBIE SIBJICHUS, HCIOIb3YS
¢u3nyeckye BeJIMYUHBI: JlaBJICHHME TIa3a, TeMIepaTypa, CpeAHsAs KHHETUYeCKas SHEeprus
Xa0TUYECKOTO0 JIBHKEHHUS MOJIEKYJ, CPEIHEKBAaIpaTHYHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsISI dHeprus, padora rasa, Ko3(QQUIMEHT IOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEJIS; IPU OTMCAHUH MTPABHIIBHO TPAKTOBATH (PU3WYECKHI CMBICI HCIIOIB3YEMbIX BEJIUYHH,
ux O00O3HAUeHUs W EIUHMIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOLIME MAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMHU BEITUYHUHAM;

OIIACHIBAaTh M3YYCHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA U DJIEKTPUYECKHE SBICHUS
(mporecchl), UCMONB3YS (U3NYECKHUE BEIMUYMHBI: AJIEKTPUUYECKUH 3apsijl, AJIEKTPUUYECKOe MOoJe,
HaIpsDKEHHOCTh  IOJIS, TOTEHLMAJ, Pa3HOCTb IIOTEHLMAJIOB; IPU OIUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3UYECKHH CMBICT MCIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUEHHS M EAMHUIIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BEJTUUYNHAMY;
aHAIM3UPOBaTh (U3MUECKHE TMPOIECCHl U SABIEHUS, HCIOJb3YysAd (PU3NUYECKHE 3aKOHbI U
NPUHLMUIIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axonsl HproTOHA, 3aKOH coxpaHEeHUs



MEXaHUYECKON 3HEpruH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHLUI CYNEPIO3ULUH CUJI, TPUHIIMII
paBHOIPABUsT MHEPIHATBHBIX CHCTEM OTCUETA, MOJIEKYISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, T'a30BBIE 3aKOHBI, CBS3b CPEOHEH KWHETHYECKOW SHEPrHH TEIUIOBOTO JBMKECHUS
MOJIEKYJT ¢ aOCOJIOTHOM TeMmIepaTypoi, MepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHHUs
JIEKTPUUYECKOT0 3apsijia, 3akoH KyloHa, Mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BbIpa)KEHUE U YCJIOBUS (IPaHULIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC TPHHIUIBI JCHCTBHS MAaIlWH, TPUOOPOB M TEXHUICCKHUX
YCTPOKCTB; pa3inuyarh yCIOBUs UX O€30MIACHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

BBINOJIHATh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3NUECKUX SIBICHUH M IMPOIECCOB C
UCIOJb30BAHUEM MPSIMBIX M  KOCBEHHBIX H3MEpPEHUH, Hpu 3ToM  (HOpPMYIUPOBAThH
npobneMy/3ajady W = THUIOTE3y Yy4eOHOTO DJKCIIEpUMEHTa, coOupaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYI0BaHUSs, TPOBOIUTE ONBIT H (HOPMYITHUPOBATH BEIBOIBI;

OCYILECTBIISATh MPSIMbIE M KOCBEHHbIE M3MEpPEHHs (PU3MYECKHX BEJIMYMH, NPH 3TOM BHIOUPATH
ONITUMAJIBHBIN CIIOCO0 M3MEPEHUs] M MCIIONb30BaTh W3BECTHBIC METOABI OLIEHKU MOTPEHIHOCTEH
U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (QU3NYECKMMU BEIMYMHAMHU C HCIIOJIb30BaHUEM
NpSMBIX HW3MEPEHWH, TPH OSTOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (PHKCHpPOBAaTh pPE3yJbTaThl
MOJTyYEHHOM 3aBHCUMOCTH (PM3WYECKUX BEJIMYHMH B BHJE TaOIHIl U IpadUKOB, J1€1aTh BHIBOIBI
0 pe3yNbTaTaM HUCCIIEJOBAHNUS;

coOmogaTh npaBwiia 0e30MacHOro Tpyda IMpH MPOBEJCHUM HCCIEJOBAHUH B paMKax
y4eOHOro 3KCHEPHUMEHTa, Y4eOHO-MCCIEA0BAaTENIbCKOM UM IMPOEKTHOW JEATENIbHOCTH ¢
MCTIOJIH30BAHUEM H3MEPHUTEIBHBIX YCTPOICTB 1 JIaOOpaTOpHOTO 000PYIOBaHUS;

pemaTh pacuy€THBIC 3aJaud C SBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIONIb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLUIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M BHIOMPATh (PU3NYECKYIO
MOJieNb, BBIAENATh (U3NYECKHE BEIMYUHBI M (QOPMYJbI, HEOOXOAMMBbIE Ul €€ pelIeHHMS,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH IMOIYYEHHOTO 3HAUYCHUS (PH3MUECKON BEIIMIHHEI,
pemaTh KayeCTBEHHBIE 3aJaud: BBICTPAMBATH JIOTHUECKH HEMPOTUBOPEUYHMBYIO IEMOYKY
paccyKIeHUl C ONIOPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS;

UCTOJNb30BaTh MPH pEIIeHMH Y4YeOHBIX 3a7ady COBpPEMEHHbIe HH()OpPMaIMOHHBIE
TEXHOJIOTUM JUI TOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIpPETALMM U TpPEJCTaBICHUs y4eOHOH U
HAyYHO-TIONYJISIpHOW MH(OpPMAaNuyM, MOJYYCHHON W3 pPAa3IMYHBIX HCTOYHHKOB, KPHUTHYECCKH
aHAJM3UPOBAThH MOTyYaeMyr0 HH()OPMAIHIO;

MPUBOJIUTH TIPUMEPHI BKJIaZla POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHUE MTPOLIECCOB OKPYXKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUA;
UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B NMOBCEIHEBHOM >KM3HU UId OOecredeHus
0€30I1aCHOCTH TPU OOPAIEHUH C TPUOOPAMH U TEXHUYECKUMH yYCTPOHCTBAMH, JJISi COXPAHEHUS
3II0OPOBBSI U COOITIOICHHSI HOPM SKOJIOTUYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cperie;

paboTaTte B rpymme C BBIIOJIHEHUEM pa3IMYHBIX COLMANBHBIX pOJICH, IUIAHUPOBATH
paboTy rpynmbl, palMOHAIBHO PACHpPEeNATh OOS3aHHOCTH U IUIAHUPOBATh JESITEIbHOCTH B
HECTAHJAPTHBIX CUTYallUsAX, aJ€KBaTHO OLICHMBATH BKJAJ Ka)JOr0 U3 YYaCTHHUKOB TPYIIbI B
peleHre paccMaTpruBaeMoil IPOOIEMEI.

K koHny obyuyenus B 11 kiacce npeameTHble pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:



JIEMOHCTPUPOBATh Ha MPUMEpPAX POjb U MeCTO (PU3UKHU B (POPMHUPOBAHUHU COBPEMEHHOU
Hay4YHOW KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHON TEXHHMKH M TEXHOJIOTMH, B MPAKTHYECKOU
JeSITETLHOCTH JIFO/IeH, IEJIOCTHOCTh U €IMHCTBO (PH3MUECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TMPUMEHEHHS W3YYCHHBIX (U3MUECKUX MOJENeH: TOYCUHBIH
JNIEKTPUYECKUN 3apsijl, Jyd CBETa, TOYEUYHBI HCTOYHUK CBETA, SAEpHas MOJEIb aToOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTIO s/Ipa MPH pelIeHnH HU3HUECKUX 3aa4;

pacro3HaBaTh (pu3MUYECKHue SBJICHUS (MPOIECChI) U OOBSCHATh MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA U KBAHTOBOM (DM3MKH: DJIEKTPUYECKas MPOBOAMMOCTb, TETNIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHAas
WHIYKUUSA, ACHCTBUE MArHUTHOTO MOJs Ha NPOBOAHUK C TOKOM U JABWXKYILIUHCA 3apsn,
3JIEKTPOMArHUTHBIE KOJIeOaHUsI M BOJIHBI, MPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETa, OTPaKEHUE,
npeyromyieHne, uHTepdepeHus, audpakuus U MOISIpU3alLUg  CBETa, JAUCIEpCHUs CBETa,
dotoanexrpudeckuit 3pdext (hororddekr), cBeToBOE AaBlICHNE, BOSHUKHOBEHHUE JIMHEHIATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs paluOAKTUBHOCTb;

OIUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUECKUE, MAarHUTHbBIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHUS (IIPOLIECCHI),
UCTIONIb3YSl (U3MYECKHE BEJIMYMHBI: BJICKTPUUECKUH 3apsi, cuja TOKa, JIIEKTPUYECKOE
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, JIEKTPOABIKYIIAs CUIIA,
paboTta ToKa, WHAYKIMS MarHUTHOTO MOjs, cuina Ammepa, cuia JlopeHla, WHAYKTUBHOCTH
KATYIIKH, SHEPTUsl DJIEKTPUYECKOrO0 W MArHUTHOTO TOJIeH, MepUoA U YacToTa KoieOaHui B
Koje0aTeIbHOM KOHTYpE, 3apsll U CHJIa TOKa B MPOLIECCE FApMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KojeOaHul, (POKyCHOE pacCTOSTHUE M ONTHYEeCKas CWJa JIMH3bI, MPH OMNMCAHWU IPABUIBHO
TPAaKTOBaTh (DU3UYECKHH CMBICT HCIOJIB3YEMbIX BEIMYMH, MX O0O3HAUEHUS W EIUHHUIIBL,
yKa3bIBaTh OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

ONUCHIBATh M3yYCHHBbIC KBAHTOBBIC SIBICHHUA W NPOLECCHI, HUCHONB3YS (PU3NUYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI M YacTOTa CBETa, SHEPrus u
UMIyasC (OTOHA, IMEpPUOJ TNoJypachana, JHEprust CBsI3M AaTOMHBIX S7ep, IpU OMNHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUU CMBICI HCIOJIB3YeMbIX BEIUYMH, MX O0O3HAUYCHUS H
€IVHMIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3bIBAIOLINE NAHHYIO (U3MYECKYIO BEIUYHHY C IPYTHUMH
BEJIMUMHAMU, BBIYUCIISATH 3HaUYeHUE (PU3NUECKON BETMUMHBI,

aHAJIM3UPOBaTh (PU3MYECKUE TMPOLECCHl U SIBICHMS, MCIONb3ysd (PU3NYECKUE 3aKOHBI U
NpUHLIMIBL: 3akoH OMa, 3aKOHBl TOCIEAOBATEIBHOIO U MapauieIbHOrO COEAMHEHHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKkOH 3JIEKTPOMAarHUTHOW  WMHIYKLIMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPAaHEHUsl CBETA, 3aKOHBI OTPa)KEHHs CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OWHIITeHHA s ¢oTtodpderra, 3aKOH COXpPAHEHUs JHEPrHH, 3aKOH
COXpaHEHMsS HMIIYJIbCa, 3aKOH COXPaHEHMs DJEKTPUUECKOro 3apsia, 3aKOH COXpaHEHHS
MacCOBOI'0 4HMCJa, MOCTYJaThl bopa, 3aKOH PajgMOaKTUBHOIO pacnaia, IpU 3TOM pas3jIinyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPA)KEHUE W YCIIOBHS (TPaHMLIBI,
00J1aCTH) TPUMEHUMOCTH;

ONpEJENATh HAMNPABICHUE BEKTOPAa MHAYKIMM MArHUTHOTO MOJIS IPOBOJHUKA C TOKOM,
cuiel Amriepa u cuiibl JlopeHna;

CTPOMTb U ONMCHIBATh U300pa’keHUE, CO3/1aBAEMOE TNIOCKUM 3€PKaJloM, TOHKOH JINH30M;
BBINOJIHATh OKCIEPUMEHTBl [0 MCCIEJOBAHUIO (DU3MYECKHX SBICHUH M TPOLECCOB C
WCTIONIb30BAaHUEM TPSIMBIX U KOCBEHHBIX H3MEpPEHUH: Tmpu 3TOM  (QOpMyIupoBaTh



npobiemy/3ajauy M TUIOTe3y Y4eOHOro  SKCIIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPEIJI0KEHHOT0 000PYA0BAHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIC HM3MEpPEHUS (PU3MYECKUX BEIMYWH, MPH STOM
BbIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHsT U MCIONb30BaTh W3BECTHBIE METOJbI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (U3WYECKUX BEJIMYMH C HCIOJb30BAHUEM MPAMBIX
W3MEpEHUi: NMpU 3TOM KOHCTPYHUpPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOIYYEHHOMN
3aBHUCUMOCTH (DM3MUYECKMX BEIWYMH B BUAE TAaONMI W TPaQHKOB, JENaTh BBIBOIBI II0
pe3yJbTaTaM MCCIIEJOBaHMS;

coOuoaTh npaBwiia Oe30MacHOro TpyJda IMpHU TMPOBEJCHUM HCCIIEAOBAHUM B paMKax
y4eOHOr0 3KCIEPUMEHTa, Y4eOHO-MCCIEAOBAaTENIbCKOM W IMPOEKTHOM AEATENIBHOCTH C
HCIOJIb30BAaHNEM U3MEPHUTENIbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYIOBaHUS;

pemiaTh pacy€THbBIE 3aJaud C SBHO 3aJaHHON (PU3UYECKON MOJENblo, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aJlaud BHIOMPATh (PU3NUECKYIO
MOJIeNb, BBIAENATh (U3NYECKHE BEIMUMHBI M (OPMYNbI, HEOOXOAUMbIE I €€ pelieHus,
IIPOBOJIUTH PACUETHI M OLIEHUBATh PEAJILHOCTD ITOJIyY€HHOI'O 3Ha4Y€HUs (PU3MUECKON BEIUYHHBI,
pemarth KayeCTBEHHbIE 3a/layd: BBICTPAUBATh JIOTMYECKHM HENPOTHUBOPEUHMBYIO LEMOUKY
paccyXIeHHl ¢ OOPOi Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;

UCTOJNb30BaTh MpH peIleHMH Y4YeOHBIX 3a7ady COBpPEMEHHbIe HH()OpMaIMOHHBIE
TEXHOJIOTUM JUI TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIIPETALMH U TPEICTaBICHUS Yy4ueOHOH u
Hay4YHO-TIONYJISIPHOW HMH(OpPMaLUyU, MOJYYEHHOM W3 pPa3IMYHbIX HMCTOYHHKOB, KPUTUYECKU
aHAJTM3UPOBATH MOTyJaeMyI0 HH()OPMAIHIO;

OOBSICHATh NPUHIMIBI JCUCTBUS MAaIlWH, NPHUOOPOB M TEXHHUYECKUX YCTPOMWCTB,
pa3nuyaTh ycaoBUs UX O€30M1aCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHOM KHU3HM;

IIPUBOJIUTH IPUMEPHI BKJIaJla POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HaHUSA 10 (U3MKE B TMOBCEIHEBHOM JKU3HM IS
obecrieueHHs O€30MaCHOCTH MPU OOPAIIEHUHU C TPHUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpPaHEHHMs 3/10POBbs U COOJIIOJICHHS HOPM KOJIOTHYECKOI0 MOBE/ICHUS B OKPYXKAIOLIEH cpere;

paboTaTe B Tpymne C BBIIOJIHEHUEM pa3IMYHBIX COLMANBHBIX pOJIeH, IUIAHUPOBATH
paboTy Ipynmbl, palMOHAJIBHO PaCHpenessaTh OOS3aHHOCTH M IUIAHUPOBAThH JAESTEIbHOCTH B
HECTaHJApPTHBIX CUTYalMsX, aJIeKBATHO OLICHMBATh BKJIAJ Ka)KIOTO W3 YYaCTHUKOB IPYMIBI B
pelIeHne pacCMaTpUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonnuecTtBo yacos
[IpakTnueckue
. DOnexTpoHHbIE (1P POBLIE)
Nen/m | HammeHoBaHUe pa3iesioB ¥ TEM POTPaMMBI Beero KoHTponbuble | u 0BGpa3oBaTeNbHbIE PECYpCbI
paboThl nabopaTopHbBIC
paboThI
Paznen 1. ®DUSUKA U METO/Ibl HAYYHOI'O ITO3HAHWA
1.1 ®u3uKa U METOABI HAYYHOT'O MIO3HAHMS 1 bubmorexa [IOK
' ARt HayE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemaruia 6 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huramma ! 2 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Wroro mo pazueny 19
Paznen 3. MOJIEKYJIIPHAS ®U3UKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOM 10 2 bubnuotexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
3.2 OCHOBBI TEPMOAMHAMHKH d . 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BeliecTBa. da3oBbie 6 1 bubmuoreka [IOK
' TIEPEX0JIbI https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 25
Paznen 4. QJIEKTPOJJUHAMUKA
4.1 DeKTpocTaTHKa 9 1 bubmorexa HOK

https://m.edsoo.ru/7f41bf72
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4.2 [locTostHHBIN neKkTpuueckuil TOK. Toku B 12 1 5 bubmuorexa [IOK
Pa3ITUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 21
PezepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 68 3 12
11 KJIACC
KonunyecTBo yacoB
[IpakTnueckue
Ne i/m | HaumeHoBaHue pa3aenoB U TEM IPOTrPaMMBI Beero KoHTpoNbHBIE | N P 25;:;(1;;;1?;(3?%53;;2
paboThI n1abopaTopHbIE
paboThI

Paznen 1. QJIEKTPOJJUHAMUKA
11 MaruauTHo€ 1noJie. DJIeKTpOMarHuTHas 11 1 3 bubmuorexa [IOK

WHYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEFAHM A 1 BOJIHBI
21 MexaHndeckne U 31€KTPOMarHUTHBIE 10 1 bubnnoreka [IOK

KoJIeOaHusl https://m.edsoo.ru/7f41c97c
2.2 MexaHnYeCcKHue U AJIEKTPOMArHUTHBIE BOJIHBI 6 1 Egg;%ﬁi%igﬁﬁﬂ f41c97c
28 | Onmuxa 10 3 tipsim ed00 N7641697C
Wroro mo pazneny 26
Pasznen 3. OCHOBBI CITEITMAJIBHOM TEOPMU OTHOCHUTEJIBHOCTH
31 OcCHOBBI CIELIMATIBHON TEOPUU 4 1 bubmmorexa [IOK

OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U13UKA
41 DNIeMEHTHI KBAHTOBOW ONTHKHU 6 ﬁgg;%ﬁl%igﬁljﬂ 41c97c
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bubmuorexa [IOK
4.2 Crpoenue atoma > 1 https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
4.3 ATOMHOE A7IpO 6 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 17
Paszgen 5. OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU
51 DneMEeHTHI aCTPOHOMHUU U aCTPOPUIUKU 6 ﬁgggl;l/(r);eelaasg)orﬁﬁ f41c97¢
Hroro mo pazaeny 6
Paznen 6. OGOBILAIOILEE ITOBTOPEHUE
bu6nmmoreka [IOK
6.1 Obobmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME | 68 4 ‘ 8 \

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB
n DJIeKTPOHHbIE
Ne Tema vpoKka K PAKTHHCCKH Hara nu@poBbIe
n/n yp Beero OHTPOILHBIC | € H H3y4eHHUs odpa3oBaTejbHbIE
padoThbI J1a00paTOPHBI
pecypcsbl
e padoThbl
®dusuka — Hayka o npupojae. Hayunsie bubnnorexa [IOK
1 METO/IbI TIO3HAHUS, COBPEMECHHAS HAYYHAs 1 https://m.edsoo.ru/ffOc3
KapTHUHa MHUpa 2e2
o I e BuGorea 101
2 1 https://m.edsoo.ru/ff0c3
nerxeHus. [lepemerenue, CKOpOCTh, 306
YCKOpEHHUE o€0
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PaBHOYCKOpEHHOE NIPSMOIMHEHHOE
IBIDKEHUE, TpadUKH, H3ydeHUE

bu6mmoreka [IOK

3 HEPAaBHOMEPHOT'O BMKCHHUS C LEITBIO https://m.edsoo.ru/ffOc3
oTpe/IeTICHUs MTHOBEHHOM CKOPOCTH, TIP. 508
p
JBmkenue Tela OpOIIEHHOTO bubmorexa HOK
4 ’ p https://m.edsoo.ru/ff0c3
TOPHU30HTAJIBHO, JI/P
620
CBobOoHOE majieHue. Y CKOpeHue bubmorexa LIOK
5 cB0GO HHOFO H;[ eHI/Ifi p https://m.edsoo.ru/ff0c3
hi hi 72e
JBrmxeHne MaTepuaIbHOM TOYKH I10 bubmorexa HOK
6 O KOVIKHOCTIL P https://m.edsoo.ru/ff0c3
bu6nuorexa [IOK
7 Pewmenue 3agay no reme «Kunematukay https://m.edsoo.ru/ffOc3
ada
bu6mmoreka [IOK
8 HCO, macca, CHIA, TIPHHIMT https://m.edsoo.ru/ff0c3
CYIEpHO3UIIHiA CHJI, 3aKOHBI HhIoTOHA be8
3akoH BceMHpHOTO TAroTeHus. Cuia Bubmorexa LIOK
9 TsbkecTH. [lepBast kocMUYecKkasi CKOPOCTh Egg s://m.eds00.1u/ff0c3
bu6mmoreka [IOK
10 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3
bed
T T B 0K
11 PE3MHOBOM 00pa3sile, oT ux aedopmarmy, 2388://m'ed800'ru”f003
n/p —
bu6nuorexa [IOK
12 Cuna TPCHHUA. KOB(I)(I)I/ILII/I@HT TPCHMUA. https://m.edsoo.ru/ffOc3

Cuna COIIPOTUBJICHHA B )KUJIKOCTHU U Ira3e

els



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

bubmuorexa [IOK

13 H3yquHeu ABIDKCHISL - Opycka 1o https://m.edsoo.ru/ff0c3f
HAKJIOHHOM IJIOCKOCTH, JI/p 76
bu6mmoreka [IOK
14 MowmeHT CI/IJ'IBI."HJ'Ie‘IO CUJIBL. Y CIIOBHS https://m.edsoo.ru/ffock
paBHOBECHS TBEPAOIO Tea 126
Wmnynbc Tenna, UMIyJIbC CUIIBL. 3aKOH bubnmorexa [IOK
15 COXpaHEHHsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ffOc4
JIBUKCHUE 3d6
bu6mmoreka [IOK
16 PaGoTa 1 MOIITHOCTH CHIIBI. https://m.edsoo.ru/ffOc4
502
[loTeHuuanbHasi U KUHETUYECKAs bubmorera [IOK
17 > https://m.edsoo.ru/ffOc4
sHeprusi. CBs3b pabOThI U SGHEPTUU 613
3aKOH COXpaHCHHS MEXaHHUIECKOW bubmorexa HOK
18 p https://m.edsoo.ru/ffOc4
SHEPTUU 78¢
HccnenoBanue cBsi3u pabOTHI CHIIBI C
19 M3MEHEHUEM MEXaHWYECKOM IHEPrUuu
Tena, Ji/p
bu6mmoreka [IOK
20 Mexannka. KontpoabsHas pabora https://m.edsoo.ru/ffOc4
b74
OcnoBubie nonoxxenuss MKT. BH6H_HOTeKa HOK
21 https://m.edsoo.ru/ffOc4
bpoynoBckoe nmwkenue. uddy3us 4c2
Xapaktep IBUKEHUS U B3AUMOACHCTBUS
22 yacTull BeuiecTBa. Mojienu cTpoeHus
ra3oB, )KUJIKOCTEH U TBEPABIX TEI
23 Macca monekyn. KonndecTBo BeliecTsa.

[locTostnHass ABoraapo
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

WUneanpueni raz 8 MKT. OcHoBHOE

24 ypaBHeHue MKT
TennoBoe paBHOBecue. Temmeparypa u e€ Bubmorexa LOK
25 usmeperne. Ilkana remreparyp https://m.edsoo.ru/ffOc4f
KenbBuHa. CBsA3b TEMIIEPATYpHI U de
SHEPTUU =
26 VYpaBuenue MenneneeBa-Kinamneiipona. ﬁggg;/%rziiﬂﬁlﬁo‘:s
3axoH [lanpToHA.
1le
Ompenenenre Macchl BO3/lyXa B KJIIACCHOM
27 KOMHAaTe Ha OCHOBE H3MepeHuil 00bEéMa
KOMHATBI, JIaBJICHUS W  TEeMIIepaTyphl
BO3/lyXa B HEM, J1/p
28 I"a30BbIC 3aKOHBI
29 M3omnporieccrl B H1€aIbHOM Ta3e U UX
rpaduvecKoe MpeCTaBICHIE
HccnenoBanue 3aBUCUMOCTU MEXITY bu6nmoreka LIOK
30 napamMeTpaMu COCTOSIHUSI Pa3peKEHHOTO https://m.edsoo.ru/ff0c5
rasa, J/p 70e
BuyTpeHnnsis sHeprust u crocoos! ¢ buGmorera [IOK
31 https://m.edsoo.ru/ff0c5
u3MeHeHus. Busl Terionepenaun 952
Pa6ora raza, rpadguueckoe bubmmorexa LIOK
32 ’ https://m.edsoo.ru/ff0c5
Ipe/icTaBIeHUE pabOThI 36
VY aenwHas TEMIOEMKOCTD BEIIECTBA. bubmuorexa [IOK
33 KonuuecTBo Temnotsl. AqnaOaTHbIN https://m.edsoo.ru/ffOch
IPOIIECC c36
34 Onpenenenne yaeabHOU TEIIOEMKOCTH,
1/p
35 [TepBblii 3aKOH TEPMOJAMHAMUKHU U €O bubmuorexa [JOK

IMPUMCHCHHUC K U30IIPpOoLCCCaM

https://m.edsoo.ru/ff0ch
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efc

HeoOpaTtumocThb TpoIieccoB B MPUPO/IE.

bu6mmoreka [IOK

36 . https://m.edsoo.ru/ffOc6
Bropoii 3ak0H TepMOIMHAMUKH 230
. . bubmuorexa [IOK
37 Tpuruun neficrsus u KTIJL Tennosoi https://m.edsoo.ru/ff0c6
MamuHsbl. [Hukn Kapao 003
DKOJIOTHYECKHUE TTPOOIIEMBI bubnuorexa [IOK
38 TEIUIOOHEPIreTHKH, IPHHIUIIBI pAOOTHI https://m.edsoo.ru/ffOc6
TEXHUYECKHUX YCTPOUCTB 938
KoHnTtponbHas paboTa o Teme bubmuorexa [IOK
39 «MonekynsipHas puszrka. OCHOBBI https://m.edsoo.ru/ff0c6
TEPMOIMHAMUKI a50
[TapoobOpa3oBanue U KOHICHCAIIHS bubmorexa [IOK
40 POOBD JICHCALIA: https://m.edsoo.ru/ffOc6
Hcnapenue u xuneHue 306
AOCONIOTHAS U OTHOCHTETbHAS bubmorera [IOK
41 . https://m.edsoo.ru/ffOc6
BJIQYKHOCTH BO3/yXa. HacwImeHHBIH ap 448
OmnpenenieHre OTHOCUTEIBHON bubmorexa LIOK
42 peaer . https://m.edsoo.ru/ffOc6
BIQXXHOCTH, JI/p
of0
Kpucrannmaeckue u amopdHsbie Temna. bubmuorexa [JOK
43 Anmsotponus. XKunkue KpucTaibl. https://m.edsoo.ru/ff0c6
CoBpeMeHHbIE MaTEPHAIIBI 708
[InaBienue u kpucTayuM3anus. Y AeiabHas bubmorexa LIOK
44 1 P At Y ACT https://m.edsoo.ru/ffOc6
teruiota maeneHus. Cyonumanus 820
45 VYpaBHeHue TerioBoro 6anaHca
DnekTpusanus Tei. JBa Buna bubnmnoreka [JOK
46 AIIEKTPUUCCKUX 3apsiioB. [IpoBOIHUKH, https://m.edsoo.ru/ffOc6

JUBJIEKTPUKU U MOJIYIPOBOAHUKH. 3aKOH

bcc
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

COXPAHCHUS JJICKTPUICCKOI'O 3apiaaa

bu6mmoreka [IOK
47 3akon Kynona https://m.edsoo.ru/ff0c6
bce
Dnektpuyeckoe nose. HanpsxkéHHOCTb. bubnnoreka [JOK
48 DJIeKTpoCcTaTHUYECKAs 3allUTa. https://m.edsoo.ru/ffOc6
JlydnekTpuueckasi IPOHUIIAEMOCTh ced
[TpuHIHIT CYTIePITO3UITNH IIEKTPHUICSCKIX bubmorexa [IOK
49 DI €YD H P https://m.edsoo.ru/ffOc6
MOJIEH.
df2
bu6nuorexa [IOK
50 PaboTa cuit 31eKTpOCTaTUYECKOTO TOJIS. https://m.edsoo.ru/ffOc6f
00
ITorenunan. Pa3HOCTh MMOTEHIIUAIOR bubmorexa [IOK
51 ' https://m.edsoo.ru/ffOc7
3azemiieHHe IEKTPONPUOOPOB 018
Konzgencarop D51eKTpo€MKOCTD MIOCKOTO bubmorexa LIOK
52 https://m.edsoo.ru/ffOc7
KOHJIEHCaTopa. 126
DHeprus 3aps>KeHHOT0 KOHIEHCATopa, Bubmorexa LOK
53 MPHMCTHCHHE KOMACHCATOPOs, https://m.edsoo.ru/ffOc7
KOIMUPOBAIBHOTO amnmapara, CTpyHHOTo 2c0
MIpUHTEpA. =
54 N3mepenue 371eKTpOEMKOCTH
KOHJIEHCATOpa, JI/p
[locTostnubIi TOK. CHila TOKa.
55 Hampsixkenue. ConpotuBiieHne. 3aKoH
Oma 11 yyacTka 1emnu
[locnenoBarenbHOE, MapasieabHOE, Bubmorexa [IOK
56 CMELIAaHHOE COEIMHEHUE MTPOBOIHUKOB. https://m.edso0.ru/ffoc7

H3y4yeHue cMEIaHHOTO COSAMHCHHUS
PE3UCTOPOB,JI/P
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

Pabota 1 MOLITHOCTB 3JIEKTPHYECKOTO

bubmuorexa [IOK

57 Toxa, 3axon [ixoyna-Jlenma g;tgs://m.edsoo.ru/ffOﬂ
3akon OMa 11t TOJTHOM (3aMKHYTOM ) bubnuotexa [IOK

58 anekTpudeckoit nemnu. Koporkoe https://m.edsoo.ru/ffOc7
3aMBIKaHHE. ae0

59 N3mepenne D/1C ncTouHnKa TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUS, JI/P
DneKTpOHHAs! TPOBOJAUMOCThH METAJLIOB.

60 3aBHCHMOCTB COMTPOTHBIICHHS METAIIJIOB
oT Temneparypbl. CBEpXIpOBOIUMOCTh
DIIEKTPUYECKHI TOK B BAKYyMeE bubmorexa LIOK

61 <P YYME. https://m.edsoo.ru/ffOc8
CBoiicTBa 2NIEKTPOHHBIX TyYKOB Aae
Moo, oo B LOK

62 P pOBOn ' P https://m.eds00.ru/ffcs
n-nepexoja. [lomynpoBoAHUKOBBIE 2ba
puOOpbI <0ba
DNEeKTPUUECKUN TOK B pACTBOpaX U bubmorera [IOK

63 P P p https://m.edsoo.ru/ffOc8
pacIuraBax 3JIeKTPOJIUTOB. 436
DNeKTpUYECKHUI TOK B razax. Bubl bubmorexa HOK

64 P - oA https://m.edsoo.ru/ffOc8
ra30BBIX Pa3psIoB 6fc
O060061manmui ypok mo Teme bubmorexa [IOK

65 HHArorit yp https://m.edsoo.ru/ffOc8
«DIIEKTPOIMHAMUKAY 8he

bubmuorexa [IOK
66 DnexkrpoauHamuka. KoHTpoibHas paborta https://m.edsoo.ru/ff0c8
aga
67 PeseprubIil ypok. O600maronmii ypox mo bubmuorexa [JOK

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

c56

PeseprubIil ypok. O600maronuii ypox mo

bu6mmoreka [IOK

68 1 https://m.edsoo.ru/ffOc8f
temam 10 krnacca 6C
OBIIEE KOJIMYECTBO YACOB I10 68 3 4
[MTPOT'PAMME
11 KJIACC
KoinnuecTBo yacoB DJIeKTPOHHbBIE
Ne Tema vpoKa K IMpakTuueckne | /[lara undpossie
n/m yp Bcero ;’;::::Hbm’le paboThLI 1 u3y4yeHuss ~ oOpasoBaTejbHbIE
P J1abopaTopHbie pecypchl
[TocTosiHHBIE MATHUTHI M KX

1 B3anmMoOdeicTBHEe. MarHuTHOE IT0JIE. 1 bu6mmoreka LIOK
Bekrop MaruutHOM HHAYKUMH. JInHHK https://m.edsoo.ru/ff0c9778
MarHUTHON MHIIYKIIUU
MarsauTtHoe mose MPOBOJIHAKA € TOKOM. Bu6mmorexa [IOK

2 OnbIT OpcTena. Bzanmoeiictue 1 https://m.edsoo.ru/ff0casfe
MIPOBOJTHUKOB C TOKOM — :

3 W3ydeHre MarHUTHOTO MOJISl KaTYLIKH C 1 1 bubnuorexa LIOK
TOKOM, JI/p https://m.edsoo.ru/ff0c98fe
JleiicTBME MAarHUTHOTO MOJIS HA
IIPOBOAHMK ¢ TOKOM. Cuiia Ammnepa. Bubmorexa IOK

4 JlabopaTtopnas pabota VMccienoBanue 1 1 https://m.edsoo.ru/ff0c9aco
JNEUCTBUSA MOCTOSHHOIO MarHuTa Ha — :
paMKy ¢ TOKOM JI/p
JleiicTBHE MarHUTHOTO TOJIS HA Bummorexa LOK

S ABIDKYILYIOCA 3APAMCHHYIO HaACTHILY. 1 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cunet Jlopenma — :

OMMU. TloTok BekTOpa MarHUTHOMN

6 uaaykuuu. 3/1C unnykuun. 3akon MU 1

npaBuio JleHna



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

O/1C MHAYKIMU B IBUKYIIUXCS

7
MIPOBOTHUKAX
Hccnenosanue sBiIeHUA bubmuoreka [JOK
8 . )
AJICKTPOMATrHUTHOW WHAYKIAU, JI/P https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTS. SIBIICHUE
9 CaMHOyI/IH uu. DJIC camounn uu bubmorexa [JOK
JLYKLUH. ALYKIWH. https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE 1OJIe
DHEePrust MarHUTHOIO T10JIS KaTYILIKHU C
10 TOK(?M Texunueckue ycr oﬁCTg;H 1 UX bubmiorexa LIOK
' yerp https://m.edsoo.ru/ffOcab82
MPUMECHECHHE
KontponsHaas padora 110 Teme
11 «MaTl"II)-II/ITHOC nlz)ne DJIeKTpOMAarduTHas Bubmzorexa LIOK
) p https://m.edsoo.ru/ff0cad58
WHTYKITASD
CB00OIHBIE MEXAaHUYECKHUE KOIEOaHNUS.
["apmonnueckue konebaHusi. YpaBHeHUE bu6nuorexa [IOK
12 o )
rapMOHUYECKHX KOJIeOaHui. https://m.edsoo.ru/ffOcaf06
IIpeBpatienue 3Hepruu
13 MasaTHuku
HcciienoBaHue 3aBUCUMOCTH TIEPHO/IA
14 MaJbIX KoJeOaHuii rpy3a Ha HUTH OT
JUTMHBI HUTH U MAcCChI Tpy3a, JI/p
Konebarensusiii KoHTYp. CBOOOIHBIE 3/M
15 Kone0anus AHanomstlaem g bubmiorexa LIOK
' Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3/M KOoJIeOaHus
Dopmyna ToMcoHa. 3aK0OH COXpAaHEHUS
16 3Hep rl?I[H B UICAILHOM Kone6aTIe)nLH0M bubanorexa LIOK
p https://m.edsoo.ru/ffOch9c4
KOHTYpE
17 Pemenue 3amay
[IpencraBienue o 3aTyxaromux
18 Kosie0aHusax. BoiHyKIeHHbIE bu6mmoreka [JOK

MexaHuueckue kojieoanus. Pesonanc.
BeIHYXICHHBIE DJICKTPOMArHUTHBIC

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

KOJIeOaHus

IlepemenHbIil TOK. MOITHOCTH

19 NIEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U bubmmorexa [IOK
JICUCTBYIOLIEE 3HAYEHUE CUIIbI TOKA U https://m.edsoo.ru/ffOcbd34
HaIpsKEHUs

20 Tpanchopmarop.

VYeTpoiicTBO U IPAaKTUYECKOE reHepaTopa
IIEPEMEHHOI'0 TOKA, JIMHHI
21 BJISKT onepenay. [IlponsBoacto bubmrorexa LIOK
porep P ’ . https://m.edsoo.ru/ff0cc324
nepeaayva u moTpedIeHre MIEKTPUIECKOM
SHEPTHUH

22 Pemenne 3agau
MexaHnudeckre BOJIHBI, YCIOBUS

23 pacnpoctpanenus. [lepuon. Ckopocts bu6nuorexa [IOK
pacupOCTpaHEHUs U JIIMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[Toniepeunbie ¥ MPOAOIBHBIC BOJHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYKA. bu6nmoreka [IOK

24
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHuTHBIE BOJIHBI, UX CBOMCTBA

25 u CKOTIE)CTB [IIkasa IeKTPOMAarHUTHBIX bubmorexa [JOK

p ’ p https://m.edsoo.ru/ffOccfe0
BOJIH
26 [TpuHIUIIBI paIUOCBS3U U TEJICBUICHHUS.
PazButne cpenacts cBsa3u. Paguonokamus

97 Kone6anus u Bonmubl. KoHTpONbHAS bu6mmoreka [IOK
pabota https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE PacpOCTPAaHEHHE CBETA

28 B g HOPOJTHOH C g e ’IIJ“OIIeIt){HHﬁ bubmorexa LIOK

JIHOPOAL peae. https://m.edsoo.ru/ff0cd350
HMCTOYHUK CBeTa. JIyd cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
29 CB?;a [TocTpoenue n3o6 ameimﬁ B Eubmiorexa HOK
) P p https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKajie
30 IIpenomnenue cseta. [lonHoe bubnuoreka LIOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTpEHHee oTpaxeHue. [IpenenbHbIif
YroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUSI

https://m.edsoo.ru/ffOcd7f6

31 H3mepeHnue nokaszaTens MperoMICHUs bubmuoreka [JOK
CTEKJIa, JI/p https://m.edsoo.ru/ffOcd67a
| T Homorme mipunem Bumorera 10K
- POPMY ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JTMH3bI
33 HccrenoBanue cBOMCTB N300pakKeHUI B
JUH3aX, J1/p
Hucnepcus ceera. CIIOXKHBIN COCTaB
34 Oenoro cBeta. I[Ber. HabmoneHnue
JUCTIEPCHUHU CBETA, IP.P
35 Untepdepennus crera. Judpaxius bu6mmoreka [JOK
cBera. Jludpakumonnas pemeérka https://m.edsoo.ru/ffOced22
36 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
37 Onrtuyeckue MpuOOPHI M YCTPOUCTBA
YCIIOBUS MX O€30MacCHOT0 TPUMEHEHUS
['paHMIIBI IPUMEHUMOCTH KJIaCCUYECKOM
38 MEXQ.HII/IIKI/I %OCTyJIaTBI cIernraIbHON Bubmiorexa LIOK
) https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIIHLHOCTH
O .
o | S e Busorea 101
& p patit https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEprus 1 UMITYJIbC PEISTUBUCTCKOM
40 ‘{aCTII)/II_[bI CB;13LyMac<I:)LI C DHEeprueu u Bubmiorexa LIOK
) https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUS IMOKOS
bu6mmoreka [IOK
41 Onrtuka. CTO. KonTposasHas padorta https://m.edsoo.ru/FOcF6f0
42 ®oronsl. ®opmyina [Inanka. DHeprus u bubmmoreka [IOK
UMIYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
43 OTKpBITHE U UCCIIEOBAHUE bu6mmoreka [JOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

doroaddexra. Onpitel A. I'. Cronerosa.
3akoHbI GoTodPheKTA.

https://m.edsoo.ru/ffOcffc4

VYpaBHeHue DUHIITEIHA 11

but6mmoreka [IOK

44 dorospdexra. «Kpacnas rpaHua https://m.edsoo. ru/ffod015e
doroadhdexra
45 Hasnenue cera. Onbith [1. H. bu6mmoreka [IOK
JleOenena. https://m.edsoo.ru/ff0d04a6
XUMUYECKOE AEHUCTBUE CBETA
46 TexHuyeckue ycTpoicTBa u
MIPaKTUYECKOE TPUMEHEHNE
47 Pemenue 3aga4d no reme «JI€MEHTHI bubmuoreka [JOK
KBaHTOBOW OITHUKU https://m.edso0.ru/ff0d0302
M T .0
48 Pescpopaa o paccesiiio o-sacr Bucmiorexa LIOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MOJieNb aTOMa
IToctynatel bopa. U3nydenue u
49 norjouieHrue GOTOHOB MPH MEepPexoie bu6nmoreka [IOK
aToMa C OJTHOrO YPOBHS SHEPTrUH Ha https://m.edsoo.ru/ff0dOafa
npyroi. Buasl ciekTpoB
. bu6moreka [IOK
50 Habmionenue nuHedvyaToro cmekTpa, Ji/p https://m. edsoo ru/ffodOafa
BoustHOBBIE CBOMCTBa yacTull. BonHel ne
51 Bbpoitst. KopryckynsipHO-BOJTHOBOM bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d0Oca8
JyaJIu3M.
52 CrnoHTaHHOE U BBIHYXKIECHHOE H3TyYeHHE,
Ja3ephl
OTKpBITHE PATMOAKTUBHOCTHU. OIBITHI
53 Pesepdopaa no onpenenenuio coctaBa bu6nmorexa [IOK
paaroaKTUBHOrO u3iydeHus: CBoMcTBa https://m.edsoo.ru/ff0d0fd2
anb(da-, 6eTa-, raMMa-u3ITydeHUsl.
54 3aKoH paIMOAKTHUBHOTO pacmaa.

Brnusuue PAAMOAKTUBHOCTH HaA KUBLIC



https://m.edsoo.ru/ff0cffc4
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OpTraHNU3MBbI

55

DHeprus CBI31 HyKJIOHOB B sJIpe.
OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

56

SnepHble peakuuu. SaepHBIA peakTop.
[Ipo6ieMbl, EPCIEKTUBBI,
9KOJIOTHYECKHE aCHEKTHI SCPHOI
SHEPIeTUKU

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

57

DyieMeHTapHbIe YacTullbl. OTKpbITHE
no3uTpoHa. MeTo bl HaOIIOAEHUS 1
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHLI.
DyHIaMEHTaIbHbIE B3aUMOJICHCTBUS.
EnuncTBO usnyeckoil KapTUHBI MUpa

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d0e38

58

KsanToBas ¢pusuka. KoarponsHas pabota

59

Bun 3Bé3nHoro Heb6a. Co3Besnus, pKue
3BE3/bI, IUTAHETHI, UX BUIUMOE
nemkenne. ConHeyHas cUCTEMa

60

Comnne. ConHeynas akTUBHOCTb.
Nctounuk sneprun ConHua u 3BE311

61

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE TIPEICTABICHUS O
IIPOUCXOXKIEHNUHU U 3BoItoLMU CoslHIA U
3BE3]T

62

Muneynsiii [Iyre — Hama ['amakTuka.
IMomoxenue u aBrxenne CoHIIA B
l'anakruke. ['anaktuku. YEpHbIE ABIPHI B
Allpax TAJIAKTHK

63

Bcenennas. Pazberanue rajgakTuk.
Teopus bounbioro B3psiBa. PenmkroBoe
n3nydyeHue. MerarajiakTuka



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

64

Heperennble mpo01eMbl aCTPOHOMHUU

65

Ob6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYCCKOM, COIMAIBbHON 1
THYECKOH cdepax NesTeTbHOCTH
YyeJioBeKa

66

O606mmaromuii ypok. Pois u Mecto
(U3HKYN U ACTPOHOMHH B COBPEMEHHOM
HAYYHOU KapTHHE MHpa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

67

O606maromuii ypok. Poib gpusndeckoit
TEeOpHH B (POPMUPOBAHUHU TPEACTABICHUN
0 (pusmveckoil KapTUHE MHUpa

68

O6o06marommii ypok. Mecto Ghu3ndeckoit
KapTUHBI MUPa B 00IIEM psTy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784







