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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeJHEro oOIiero oopa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IMOJIOKEHMH W TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
oOpa3zoBaTenbHOM mporpammbl, npeactaBieHHbIx B PI'OC COO, a Takxke ¢ Y4€ToM
denepanbHOi paboueil mMporpaMmbl BOCIUTAHUS M KOHIEMIMH IPENOoJaBaHUs y4eOHOTO
npeamera «®Puszuka» B oOpaszoBaTelbHBIX opraHusamnusx Poccuiickoit  ®deneparuu,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (U3MKE HaAmpaBiIeHO Ha (HOPMHpPOBAHHE ECTECTBEHHO-
HAy4YHOW KapTHHBI Mupa obydaromuxcs 10—11 kmaccoB nmpu oO0yueHnn ux Gusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEITENLHOCTHOTO mnoaxoda. Ilporpamma 1o ¢usuke
cootBercTBYeT TpeboBaHusiM PI'OC COO Kk IUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U
METaIpeIMETHBIM PE3yJIbTaTaM OO0yuYeHHs, a TakXKe YUUTHIBA€T HEOOXOJAMMOCTb pean3aluu
MEXMPEIMETHBIX CBSI3€H (PU3MKHU C €CTECTBEHHO-HAYyYHBIMU y4eOHBIMU IpeaMeTamu. B Heid
ONPENENSIOTCS OCHOBHBIEC LIEIU U3yUYEHUs (DU3UMKKU HAa YPOBHE CPEIHEro 00IIero oopa3zoBaHus,
IJIaHUPYEMbIE pe3yJbTaThl OCBOCHMS Kypca (PU3UKU: JUYHOCTHBIC, METaNpPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

- IUTAHUPYEMBbIE pPE3yJIbTaThl OCBOEHHMS Kypca (pU3MKM Ha 0a30BOM YPOBHE, B TOM YHUCIE
MpEeAMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;
- cozieprkanue yueOHoro npenmMera «Puznka» no rojgam o0ydeHusl.

®du3uka Kak Hayka o HanboJiee O0IIMX 3aKOHaX MPUPObI, BBICTYIAsl B KAUECTBE yUeOHOTO
MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHHUI 00 OKpYKAIOIIEM MHpE.
[IkombHBI Kypc (GU3UKA — CHUCTEMOOOpA3YIOIIUWA [JI €CTECTBEHHO-HAYYHBIX YUYEOHBIX
NPEeIMETOB, MOCKOJbKY (DU3MUECKHE 3aKOHBI JIEKaT B OCHOBE IMPOLIECCOB U SIBJICHMIA,
M3y4aeMbIX XUMHEH, Onosoruei, ¢puznueckoii reorpadueit u actponomueit. Mcnons3oBanne u
aKTUBHOE MpUMEHEHNE (GU3NYECKUX 3HAHUI ONpeeNsieT XapakTep U pa3BUTHE pa3HOOOPa3HbIX
TEXHOJIOTM B c(epe SHEepPreTHKd, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX
MaTepHualoB ¢ 33JJaHHBIMHU CBOWMCTBaMH U Apyrux. M3ydyenune pu3anku BHOCUT OCHOBHOW BKJIAJ
B (OpMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydaromuxcs, B (HOpMHpPOBAHUE
YMEHUW TPUMEHSATh HAyYHBIH METOJl TIO3HAHUA TIPU BBIMOJHEHUHW UMH Yy4EOHBIX
HCCIIETOBAHM.

B ocHoOBy kypca ¢u3uku A ypoBHsI CpeAHEro o01iero oopa3oBaHus MOJIOKEH Pl UJIEH,
KOTOPbIE MOKHO pacCMAaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBISETCS JOTMUECKH 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesioB (PU3MKHU, BKIIOYAET KaK BOIPOCH! KJIACCUUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca PU3UKU 0ObEeAUHEH BOKPYT
¢usmueckux Teopuid. Bemymmum B Kypce sBisercs (HOpPMHPOBAHHME TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoesn eymanumapusayuu. E€ peannzanus npeanoiaraeT MCIoJb30BaHuE TYMaHUTapHOTO
NMoTeHIMana PU3NYECKON HAYKH, OCMBICIIEHUE CBSA3HU Pa3BUTUA (PU3UKH C pa3BUTUEM OOILECTBA,
a TaKXe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMU IIpOoOIeMamu.



Hoes npuknaonoii nanpasenennocmu. Kypc (usuku mnpeamnonaraeT 3HAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJOTUYECKHX MPWIOKEHUN W3YYCHHBIX TEOPUU U
3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHHUS 3JIEMEHTOB COJIEp)KaHMUS,
MOCBSIIIEHHBIX HKOJIOTMYECKUM MpoOeMaM COBPEMEHHOCTH, KOTOpPHIE CBA3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJOTHH, a TaKkkKe 00CYKACHHs TPOOJIeM palioHATBHOTO MPUPOAOIIOIb30BAHNUS
Y DKOJIOTUYECKOM O€30MacHOCTH.

CrepxHEBbIMU dJIEeMEHTaMHU Kypca (U3MKA HAa YPOBHE CPEIHEro oOIIero oOpa3oBaHUs
ABISIOTCS u3nueckue Teopuu (hopMHpOBAHHE MPENCTABICHUNH O CTPYKTYpe IMOCTPOCHUs
bu3udecKko Teopuu, poiau (GYyHIAMCHTAIBHBIX 3aKOHOB M TPUHIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MPHUPOJE, TPAHHIIAX MPUMEHUMOCTH TEOPHUH, IJid OMHCAHUSA €CTECTBEHHO-
HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0]] B Kypce (DU3MKU pean3yeTcs Mpexk/e BCero 3a CUeT
OpraHu3aliy IKCIIEPUMEHTATBHOMN AeSATENbHOCTH O0ydaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO KCIIOJIb30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCHEPUMEHTOB U
7a00paToOpHBIX paboT, KOTOpble B mporpamMme Mo (usnke OOBEIUHEHBI B OOLIUN CIUCOK
YUYEHHUYECKHUX MPaKTUUeCKUX paboT. Brijenenne B yka3aHHOM MepedHe JTabopaTOpHBIX padoT,
MIPOBOJIMMBIX JUIsl KOHTPOJII W OIIEHKH, OCYIIECTBIIAECTCS YYaCTHHUKaMHU O0OpPa3oBaTEIHHOTO
npolLecca UCX0Asl U3 0COOEHHOCTEH MIIaHUPOBAaHUS U OCHaIlleHUsl kaOuHeTa ¢puzuku. [Ipu sTom
o0ecrieunBaeTCs OBIAJACHHE OOYYAIOUIUMUCS YMEHHSIMH TPOBOJAWTH KOCBEHHBIE H3MEpPEHUS,
WCCJICIOBaHMs 3aBUCUMOCTEH (U3NYECKUX BEIUYMH W TIOCTAHOBKY OIBITOB TIO IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHUE yIeNsIeTCsl PEIICHUI0 PACYETHBIX U Ka4yeCTBEHHBIX 3a1ad. [Ipu sTom
IUIA pacdy€THBIX 3a/ad TPUOPUTETOM SIBISIOTCS 3aJaud C SBHO 3aJaHHOM (PHU3UYECKOU
MOJIETIBIO, TTO3BOJISIONINE MPUMEHITh W3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, TaK U WHTETPUPYS 3HAHHUS M3 Pa3HBIX pa3fenoB. [ KaueCcTBEHHBIX 3a/ad
MPUOPUTETOM SIBIISIIOTCS 3aJlaHus Ha OOBSCHEHHE TMPOTEKaHUs (U3MUECKUX SIBICHUN U
MIPOIIECCOB B OKPY’KAOIICH >XU3HU, TpeOyromue BpIOOpa (PU3MUECKON MOJETH IJisd CUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBuum ¢ TpedoBanuamu DPI'OC COO k MaTepHabHO-TEXHUYECKOMY
oOecrieueHn0 y4yeOHOro mporecca 0a3oBbId YpPOBEHb Kypca (M3MKH HAa YPOBHE CPEIHETO
oO1mero o0pa3oBaHus JOHKEH U3Y4aThCsl B YCIOBUAX MPEIMETHOTO KaOWHeTa (GU3MKU WA B
YCIIOBUSIX UHTETPUPOBAHHOTO KaOMHETA MPEMETOB €CTECTBEHHO-HAYYHOTO ITuKIIa. B kabuneTe
¢bu3ukn A0MKHO OBITh HEOO0Xoaumoe JabopatopHoe OOOpyIOBaHUE ISl  BBIMOJIHEHUS
YKa3aHHBIX B TIporpamme Mo GU3NKe YICHHYECKHX MPAKTUIECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JleMOHCTpallMOHHOE 00OpynoBaHuE (QOPMHUPYETCSI B COOTBETCTBUU C MPUHLIUIIOM
MUHUMAJIBHON TOCTATOYHOCTH U OOECIIEYNBAET TTOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe 10
bu3MKe KIIOYEBBIX JIEMOHCTpAIMKA [JISl WCCIIECNOBAaHMS W3y4aeMbIX SIBJICHUHA W TPOIIECCOB,
OMITUPUYECKUX M (PYHIAMEHTAJIBHBIX 3aKOHOB, HX TEXHHYCCKUX MPUMCHCHHM.

JlabopaTopHoe oOopyaoBaHUE ISl YUEHWYECKHUX MPAKTUYECKHX padboT Gopmupyercs B
BHJIE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacy€Te OJHOTO KOMIUIEKTa Ha JABYX
oOyuaronuxcs. TemaTuueckue KOMIUIEKTHI J1a0OpPATOPHOrO OOOPYIOBaHUSA JOJDKHBI OBITh



MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BaHUU aHAJOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ HU(POBBIX TaOOPATOPUIA.

OCHOBHBIMHU 1IEJISIMU U3y4eHUs] PU3UKHU B 001IeEM 00pa30BaHUU SBJISIOTCS:

- (popMupoBaHue MHTEpEca U CTPEMIICHUS OOYYAIOMIMXCS K HAYYHOMY HM3YHYEHHUIO MPHUPOIBI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE MPEJICTAaBIECHUH O HAYYHOM METOAE€ TNO3HaHWA M  (opMUpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYXKAIOIUM SIBJIICHUSIM;

- (opMHUpOBaHHME HAYYHOT'O MHPOBO33PEHHUSI KaK pe3yibTaTa H3y4YEHUS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

- (opMupoBaHHE YMEHHI OOBSCHATH SBICHUS C HCIIOJB30BAHMEM (PU3NYECKUX 3HAHUN U
HAy4YHBIX JI0KAa3aTEJIbCTB;

- opmMupoBaHUE TPEACTABICHUNA O PO (PU3UKU ISl Pa3BUTHSI APYTUX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTUM.

JlocTikeHre STUX IIesied 00eCreYrBaEeTCsl PEIICHUEM CIEAYIONIMX 3a7ad B MpoIecce
M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:

- NpUOOpETEeHHE CUCTEMbl 3HAHMK 00 OoOmuX (U3HUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsIX, BKIIOYAsI MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 2JIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPOPU3UKH;

- (GopmMHupoBaHHE YMEHHUH NMPUMEHATh TEOPETHUECKHUE 3HAHMS AJIsi OOBACHEHUS (PU3HUECKUX
ABJICHUM B PUPOJIE U AJIA MPUHATUSA PAKTUYECKUX PEIICHUI B IOBCEIHEBHOW KU3HH;
OCBOCHHME CIOCOOOB pELICHUs Pa3IUYHbIX 3a/ad C SBHO 3aJaHHOM (DU3UYECKON MOJENBIO,
3aja4, TOAPA3yMEBAIOIIUX CAMOCTOATEIbHOE CO3JaHue (U3NYECKOM MOJENH, aJeKBAaTHOU
YCIIOBHSIM 33/1a4H;

- TOHUMaHWE (PU3NYECKUX OCHOB M NPUHIUIOB [EHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIAJICHHE METOJaMHU CaMOCTOATENbHOIO IUJIAHUPOBAHMS M MPOBEAEHUS (PU3NYECKUX
HKCIIEPUMEHTOB, aHalu3a W HUHTEpPIpeTalud HH(OPMALMU, OIpPEAESeHUs JIOCTOBEPHOCTU
IIOJIyYEHHOT'O pe3yJIbTaTa;

- CO3/IaHUE YCIIOBUM Ui Pa3BUTHS YMEHUW NPOEKTHO-UCCIEIOBATEIBLCKON, TBOPYECKOU
NEeSATENBHOCTH.

Ha uzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpPEAHETO OOIIEro OOpa3oBaHUSs
orBonutcsa 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 dacoB (2
yaca B HEJIEIII0).

[Ipensaraemelil B mporpaMme 1o ¢pu3nKe NepedyeHb Ja00PaTOPHBIX U MPAKTUYECKUX paboT
ABJISIETCSI PEKOMEHJIOBAaHHBIM, YYMTENb JENAeT BBHIOOpP MpOBEAEHUSA Ja0OpaTOpHBIX padoOT U
OTIBITOB C YYETOM MHAMBUAYAIbHBIX OCOOEHHOCTEH 00yUYarOLIUXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. @®u3uka v MeTOAbl HAYYHOT'0 MO3HAHUS

duznka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUSA OKPYKAKOLIErO MUpA.
Ponp »kcrepuMeHTa W TEOpPUM B MPOLIECCE MO3HAHUS MPUPOIbI. OJKCIEPUMEHT B
¢busuke.

MonenupoBanue (QU3NYECKUX SBJICHUH U TpoueccoB. HayuHbple runoressl.
@dusnyeckue 3aKOHbl M TEOpUU. ['paHMIBI NPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb 1 Mmecto ¢pu3uku B popMUpOBaHIH COBPEMEHHOW Hay4YHON KapTHHBI MUPA, B
IIPAKTUYECKOMN JEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABMKEHHE. OTHOCUTENIBHOCTh MEXAHUYECKOTO  JBHKCHHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, CKOpocTh (CpefHsii CKOPOCTb, MIHOBEHHAsl CKOPOCTb) U
YCKOPEHHUE MAaTepUaIbHOM TOYKH, HUX IMPOCKIHH HA OCH CHUCTEMbl KOOPJMHAT.
CiioxxeHue nepemMelIeHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PpPAaBHOYCKOPEHHOE MpPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, MyTU U MEPEMEIICHUSI MaTepUaIbHOM
TOYKH OT BPEMEHH.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonuuennHoe nemxeHue. [[BHKEHHE MATEPUAIBHOM TOYKU IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHAs CKOpPOCTh. [lepron
1 yactoTa oOpaienus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHuyeckre ycTpoiCTBA U MPAKTHUYECKOE MPUMEHEHHE: CIUAOMETP, JBUKECHHE
CHapsI0B, LICTIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogens cucCTeMbl OTCU€Ta, WUIIOCTpAIUs KUHEMATUYECKUX XapaKTePUCTUK
JBHKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenue paBmKeHUS Tena, OPOIICHHOTO TOJA YIVIOM K TOPH30HTY |
TOPU30HTABHO.

N3mepenne yckopeHusi CBOOOHOTO MacHUs.

Hanpasnenue cKopocTu mpu ABUAKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3ydyeHnne HEpPAaBHOMEPHOTO MBUKEHUS C LEJNbI0 ONPEAEIICHUS MIHOBEHHOU
CKOPOCTH.

HUccnengoBanne COOTHOLICHUST MEXAY NyTSAMH, HNPOUACHHBIMU TEJIOM 32
MOCJIEIOBATEIbHBIE PABHBIC IPOMEXKYTKH BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn otHocuTensHOCTH ['amunes. Ilepseit 3akoH Herotona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHiun cynepno3uuuu cui. Bropoi 3akoH HeroToHa 1
MarepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3aKkoH BceMupHOro TsroreHud. Cuia tsbkectu. [lepBas kocMuyeckas CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoiibkeHus, kadenus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKeHUS U cuia Tperus nokosi. Kosddunment tpenus. Cuna
COITPOTHUBIICHUS MPH IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalllaTeIbHOE JBUKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT CHJTbI OTHOCUTENBHO OCH BpaiieHus. [1medo cumbl. YCiioBus paBHOBECHS
TBEPJOIO TEJIA.

TexHuueckue yCTPOMCTBA H  NPAKTUYECKOE MPUMEHEHHWE: MOAIIMIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HerotoHna.

N3mepenune cui.

CrioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBust paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Nzyuenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTHA CHJI YNPYTOCTH, BO3HHMKAIOIIUX B IPYKUHE U
pPE3MHOBOM 00pa3iie, oT ux aedopmaruu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TeJla, UMEOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus é MexanHuke



NMiynbC MatepuaabHOM TOUKH (TeJa), CUCTEMbBl MaTEpUANIbHBIX ToueK. VIMITynbC
CWIBl M H3MEHEHHE MMIIyJIbca Teja. 3aKOH COXPAaHEHMs HMIyJbca. PeakTuBHOE
JBIKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass oHeprus MmaTepuaibHOM TOYKH. Teopema 00 U3MEHEHUU
KUHETUYECKOU IHEPTUU.

[TorenunanbHas 3Heprus. lloTeHuumanbHas sHEprus ynpyro AehopMUPOBAHHOM
npyxuHbl. [loTeHIManbHas SHEPTHs Tela BOJU3U MOBEPXHOCTH 3EMIIH.

[loTeHumanbHble W HEMOTEHUMAJIbHbIE CUJIbL. CBS3b PaOOTHl HEMOTEHIIMAIBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOW SHEPrUH CHCTEMbl Te€l. 3aKOH COXPaHEHHS
MEXaHUYECKOU dSHEPIHH.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

TexHuYecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOIED,
IIPY>KUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[lepexo NOTEHIMATILHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuyenue aOCONIIOTHO HEYIPYroro yjaapa € IOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu Teja
Ha MPUMEPE PACTKEHUS PEZUHOBOTO KTy Ta.

Pa3znes 3. MousiekyasipHast pu3UKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KUHETUYECKOM TEOpPHUH M HUX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe gaBmxenue. Jubddysus. Xapakrtep JBUKEHUS H
B3aMMOJEHUCTBUS YaCTULl BelIeCTBA. MOJENN CTPOCHHS Ta30B, KUJIKOCTEU U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BeIleCTBa Ha OCHOBE 3THX Mojenei. Macca u pa3mepsl
Monekysn. KonndectBo Bemectsa. [loctositHHas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkanma Ttemmeparyp
Llenbcus.

Mopnenp uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KWHETHYECKON
TEOPHH UCATBHOTO Ta3a. AOCONIIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KUHETUYECKOU
SHEPrUM TEIUIOBOTO JABMKEHHs yacTull raza. [llkama temnepatyp KenbBuna. ['azoBbie
3aKOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon JlansToHa. M3ompoueccel B
U7eaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.



Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBa, PoTorpaduu MOJIEKyI
OpraHUYECKUX COECIMHEHUMN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Mopens onbita llTepHa.

OnBbIThI, TOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUS.

Mogens, HIUTIOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OneITel, WUIIOCTPUPYIOLIME  YpPaBHEHHE  COCTOSIHHAA  WACAIBHOIO  rasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpEHUN 00bEMa
KOMHATBI, JABJICHHS U TEMIIEPATYypPhl BO3AyXa B HEM.

HccnegoBanue 3aBUCHUMOCTH MEXAY MapaMeTpaMHU COCTOSIHUSL Pa3peKeHHOIO
rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmonuHamMpueckass cucrteMa. BHYTpeHHsE 5JHepruss TEpMOAMHAMHYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHusa. KomumyecTBO TemioTel U pabora. BHyTpeHHsAA
SHEPrus OJTHOATOMHOI'O WAEAIBHOrO Ta3a. Bumbl Tersonepenadyu: TEIIONPOBOAHOCTD,
KOHBEKIUS, U3ITyYeHHE. Y IeJIbHas TEIIOEMKOCTD BellecTBa. KonnuecTBO TEMI0Thl IpU
TerJIonepeaaye.

[lonssTue 006 aguabatHoMm mpouecce. IlepBblif  3aKOH  TEPMOJUHAMMKHU.
[IpumeHeHne mepBOro 3aKoHa TEPMOAMHAMHUKMA K wu3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble Mamuubl. [IpuHIUNBI ASHCTBUS TEIIOBBIX MamuH. [IpeoOpa3zoBanus
SHEPTUM B TEIUIOBBIX MamuHaX. KodhdUIMEHT Mone3Horo AeMCTBUS TEIUIOBOM
MamuHbl. [ukn KapHo u ero ko3 @UIMEHT MOJE3HOro AEHCTBUA. DKOJOTUYECKUE
MPOOJIEMBI TETJIOIHEPTETUKHU.

TexHHUecKre yCTpONCTBA U MPAKTUYECKOE TPUMEHEHUE: IBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpPEHHEN 3HEPrUM Tella MPU COBEPIICHUU PadOThI: BBUIET MPOOKU
13 OyTBUIKK MO/ JEUCTBUEM CXKAaTOIro BO3AyXa, HarpeBaHue »(upa B JaTyHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3meHeHne BHYTpEHHEN dHEpTuH (TeMIIepaTyphl) Tela IpH TEIIonepeaaye.

OnpIT 0 aaAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JIBUTaTelsi BHYTPEHHETO CrOpaHus, PEeaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3mepenne yaenpHON TEMIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHjeHcauus. VcnapeHue u kuneHue. AOCOJIOTHas U
OTHOCUTEJIbHAS BIAXHOCTh BO3Ayxa. HaceleHHBI map. VYjaenbHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHHS OT 1aBJICHUSI.

Teépmoe Tteno. Kpucramnuueckue um amop¢Hbie Tena. AHHU30TPOIUS CBOMCTB
kpuctamwioB. JXwunkue kpucramsl. CoBpeMeHHble Marepuansl. IlnaBieHue u
KpUCTAJUIM3alMs. Y JesbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHue TEII0BOro OanaHca.

TexHHuuecKkue yCTpOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHN IOJTYYEHUsI COBPEMEHHBIX MaTE€pUaJIOB, B TOM
YKCJIe HAHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

Crioco0bl U3MepeHus BIaKHOCTH.

HabGutoienne HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepeHre OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tell. JJIEKTpUYecKui 3apsi. [[Ba BHaa 3IEKTpUUYECKUX 3apsiioB.
[TIpoBOAHUKH, NUAJIEKTPUKA U MOJYIPOBOJHHUKU. 3AKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsia.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TodeuHbI 3IEKTPUYECKUN 3apsl.
Onektpuueckoe  none.  Hanpsok€HHoCTh  anexktpuueckoro  mons.  IpuHoumn
CYyHEPHO3ULIUH JIEKTPUUECKUX TOJIeH. JINHUY HANPSKEHHOCTH IEKTPUUECKOTO TOJIS.

Pabora cun snekrpocrarndeckoro moisl. IloreHmman. Pa3HocTh mOTEHITMATIOB.
[IpoBOMHUKM ¥ JUAPJEKTPUKKA B DJIEKTPOCTATUYECKOM TMoje. JludnmekTpudeckas
MPOHUIIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

TexHuyeckre yCTpPOWCTBA M  MPAKTUYECKOE MPUMEHEHHME:  DJIEKTPOCKOTI,
AIEKTPOMETP,  DJIGKTPOCTaTHYECKasl  3alluTa,  3a3eMJICHHE  DJIEKTPOINpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIMII IEUCTBUS SJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE MOJIE 3aAPSHKEHHBIX TEJL.

[IpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTAaTUYECKAs 3aLIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IIOCKOTO0 KOHAEHCATOpa OT IUIONIaJAM IUIACTHH,
PACCTOSTHUSI MEXK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYLIECTBOBAHUS JIEKTPUUECKOTO TOKa. MIcTouHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 17151 y4acTKa LeHH.

DIJIEKTPUYECKOE  CONPOTHUBIICHUE.  YJECIbHOE  CONPOTUBICHHE  BEHIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOJHUKOB.

PaGora  osmektpuueckoro  Toka. 3akoH  JDxoyns—Jlennma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CUJIa U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHMKA TOKA. 3aKOH
OmMa ni71st ToTHOM (3aMKHYTOM ) AnekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHASI MPOBOJAUMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI M TPUMECHAS] TPOBOJAUMOCTD MOTYIIPOBOJHUKOB.
CoiictBa p—N-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

OJIEKTpUYECKUd  TOK B pacTBOpax W paciylaBaX  3JIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIIU3.

DJNeKTpU4ecKuii TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIA pa3psl.
Momnnus. [1na3zma.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHUKHU TOKa, DJIEKTpOHATrpeBaTEIbHbIE TPUOOPHI, JIEKTPOOCBETUTEIIHHBIC
npuoOOphl, TEPMOMETP  COMPOTHUBJICHHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U
(hoTOpE3UCTOPHI, MOTYPOBOTHUKOBBIN JUOI, TaThBaHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa M HAPSIAKECHUS.

3aBUCHUMOCTh CONPOTUBJICHUA UIMHIAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOLIAIY MOTIEPEYHOTO CEUCHUSI U MaTepralia.

CwMelIaHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipssmoe  u3MepeHwe  JNEKTPOJABWXKYIIEH cuibl. KopoTkoe  3ambIkaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCThH CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.



[TpoBOAUMOCTD 3IIEKTPOJIUTOB.

HckpoBoil pa3psa 1 IpOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yyeHne cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTPOABHKYIIEH CHUJIbI MCTOYHHMKA TOKA M €ro BHYTPEHHErO
CONIPOTHUBJICHUSI.

HabGnronenue snekrtposnusa.

MexnpeaMeTHbIe CBA3M

Nzyuenne kypca Gusuku 6a3o0Boro ypoBHs B 10 kiiacce oCyIecTBISETCS C YIETOM
coJiep KaTeNIbHBIX MEXITPEJIMETHBIX CBsI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvie noHamus, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (DaKT, runote3a, puznueckas BEJIUYMHA, 3aKOH, TEOPUS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHUCTEMbl YpaBHEHUM, JIMHEWHas (QyHKIus, mapadoia,
runepOosa, ux rpaduKku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO, BEKTOPHl U HX
MPOEKIUU HA OCH KOOPJUHAT, CI0KEHNE BEKTOPOB.

buonocus: mexanuuyeckoe JBW)XEHUE B KUBOW mnpupopae, auddysus, ocmoc,
TEIJIOOOMEH >KUBBIX OPraHU3MOB (BHJIBI TEIUIONEpPEAaud, TEIJIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE AaTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEW W Tas3oB,
AIEKTPUYECKUE CBOMCTBA METAIIJIIOB, SJIEKTPOJIUTUUECKAS TUCCOLUALINS, TAIbBAHUKA.

l'eocpagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBUKEHUIN C HCIOJIb30BAaHHUEM MEXAHU3MOB, yU&T
TpEHUs] B TEXHUKE, MOJIIMITHUKUA, HUCMOJb30BAaHUE 3aKOHA COXPAHEHUsSI MMITyJIbCa B
TexHuke (pakera, BOJAOMET W APYrue), JABUTATEIb BHYTPEHHETO CrOpaHus, MapoBas
TypOvMHa, OBITOBOM  XOJOMWIBHUK, KOHIUIIMOHEDP, TEXHOJOTUU  TOJYYCHUS
COBPEMEHHBIX MAaTEpUaJOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, M HAHOTEXHOJOTHUH,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE BJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIN
MPUHTEP, DJIEKTPOHAIPEBAaTENIbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajbBaHHKa.

11 KUIIACC

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

IlocTtosinHble MarHuthel. B3aummopaeiicTBHE IOCTOSHHBIX MarHUTOB. MarHuTHOE
noje. BekTop MarHMTHOW WHAYKUMHU. lIpyHOMIT Cyneprno3suuuy MarHUTHBIX TOJIEH.



JluHum MarHuTHOW WHAYKOMU. KapThHa JWMHWKM MAarHUTHOM WHAYKUHHW TOJIS
MNOCTOSIHHBIX MarHuTOB.

MaruutHO€e noJie IpOBOJHUKA ¢ TOKOM. KapTuHa NWHMI MHIYKIMU MAarHATHOTO
MOJs JUIMHHOTO TMPSMOr0 NPOBOAHMKA W 3aMKHYTOrO KOJIBLIEBOTO ITPOBOJHHUKA,
KaTyIKu ¢ TokoM. OnbIT Dpcrena. B3anmoneicTBre NpOBOJHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHUE. J[BUKEHHE 3apsHKEHHOM YacTHIbI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cunsl JlopeHia.

SIBneHHE dIEKTPOMArHUTHOW MHAYKIUHU. [I0TOK BEKTOpa MarHMTHOM WHAYKLWU.
DIIEKTPOJIBIKYIIAS CUJIa UHAYKIIUU. 3aKOH AJICKTPOMAarHuTHOM MHAyKIuu Dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. OJJEKTPOABMKYIIAs CHJIa HHAYKUUA B
IPOBOJHUKE, TBHKYLIEMCS TIOCTYIIATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTS. SIBnenne CaMOMHIYKIIUH. DIIEKTPOABUKYIIIAS cuiia
CaMOWHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHn4ecKkne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMArHUTBI,  JJIEKTPOJBUTATENb,  YCKOPUTEIHM  BJEMEHTApHBIX  YacCTHII,
WHAYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TOJISL.

B3aumogerictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHON MHIYKIIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTb 3JIEKTPOJBWXKYILIEH CHUJIbI HHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

UccnenoBanue nercTBrs NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3znes 5. KosieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1e0AHUA



Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KoJeOaHus. ["apmoHnueckue
konebanus. [lepuon, yactora, ammutyna u ¢asa konedanuid. [IpyKMHHBIN MasTHUK.
MaremaTudyeckuii MasSTHUK. YpaBHEHHE rapMoHHUUYecKux KoJjieOanuii. IlpeBpaieHnue
SHEPTUHU TIPU TAPMOHUIECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE DJIEKTPOMAarHUTHBIE KOJICOAHUS B
UJICaIbHOM  KOJIEOATeIbHOM  KOHType. AHQJIOTUsS MEXIy MEXaHUYECKUMH U
AIIEKTPOMATHUTHBIMU KoJiebanusimu. @opmyna ToMcoHa. 3aKkoH cOXpaHEHUsI SHEPTUH B
UJcaIbHOM KOJieOaTeIbHOM KOHTYPE.

[IpencraBienrie O 3aryxaroluX KoJeOaHUsSX. BBIHYXIECHHbIE MEXaHUYECKHE
KoJieOanusi. Pezonanc. BeiHyX/I€HHBIEC 3JIEKTPOMAarHUTHHIE KOJIeOaHusI.

ITepemennsiil Tok. CHHYCOUIAIBHBIA IEPEMEHHBIA TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpancpopmarop. IlpousBonactBo, mnepegaya M MOTPEOJICHUE AIEKTPUUECKOM
SHEPrUM. OKOJIOTUYECKHE PHUCKU TIPU IPOU3BOJCTBE BJIEKTpPOo3HEpPruu. KynbTypa
WCTOJIb30BaHUS JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HMU.

TexHuyeckre yCTpONCTBA U MPAKTUUECKOE MTPUMEHEHHUE: AIEKTPUUECKUIN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JTUHUHU SJIEKTPOIiepeaay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KoOJI€OATENIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezoHanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumiorpaMmsbl  (3aBUCHUMOCTH CHJIBI TOKA W HAIpPSDKEHHST OT BPEMEHH) IS
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu  mocienoBaTENbHOM — COCAMHEHUU  PE3UCTOpA,  KATYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mopenps TMHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIEOaHUM rpy3a HA HUTH OT JJIMHbI
HHUTHU ¥ MAcChI Tpy3a.

HccnenoBanne mepeEMEHHOr0 TOKa B LENM M3 IOCIEAOBATEIBbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexannueckue BOJIHBI, YyciaoBus pacnpoctpanenusi. Ilepuon. CkopocTh
pacnpoCTpaHeHUsT W JUIMHA BOJIHBL. [lomepedHble W MOPOJOJBHBIE  BOJIHBI.
WNurepdepenius u auppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.



DONEeKTPOMarHUTHbIE BOJHBL. YCJIOBHS H3JIY4YEHUS DSJIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexrpomarautHoit BosHe. CBOiCTBa
ANIEKTPOMATHUTHBIX BOJH: OTPaK€HUE, MPEJIOMJICHUE, TOoJspu3anus, Iudpaxius,
unTepdepentus. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[Ilkana 53JEKTPOMAarHUTHBIX BOJH. lIpHUMeHEHHE 3IEeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJbHbIC
MHCTPYMEHTBI, YJIbTpPa3ByKoBasi JUAarHOCTUKA B TEXHUKE W MEOULUHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsA3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U 4acTOTON
KOJIeOaHU.

HccnenoBanne CBOWCTB AJEKTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIOMIICHUE,
noJisipu3anys, udpakius, tHTepPepeHIms.

Tema 3. Onmuka

I'eomerpuueckass onruka. [IpAMOIMHENWHOE  pacHpOCTpPAHEHWE CBETa B
oaHopoaHou cpeae. JIyd ceera. ToueyHblld HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKkOHbl OTpakeHUs cBera. [locTpoeHue wn300pakeHU B
IIJIOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3aKOHBI MpeIoOMIEHHs] cBeTa. AOCONIOTHBIN IOKa3aTeb
npenomiieHusi. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii  yroj MOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucniepcus cBera. ClIoXKHBIN cocTaB 0eoro ceera. LIger.

Cobuparoue 1 pacceuBatrolye JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSIHUE U
onTHYecKas cuia TOHKOW JuH3bL IlocTpoeHue wu300pakeHuWili B coOuparomux Hu
pacceuBaromux JuH3axX. DopMysa TOHKOW JTUH3bIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU OIITHUKHU.

BonnoBas ontuka. MaTtepdepennus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HaOIIOACHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(HEPEHIITMOHHOW KapTUHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakusa cpeta. JudpakuroHHas pemérka. YCIoBUE HAOIIOJICHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHME: O4YKH, JyIa,
¢doToanmapar, NPOEKIMOHHBIA amnmnapaTr, MUKPOCKOI, TEJIECKON, BOJIOKOHHAsI OMNTHKA,
nudpakiMOHHAs PeIETKa, MOJISTPOU/I.

Jlemoncmpayuu

[IpsmonuHeiiHOE  pacnpoOCTpaHEHUE, OTpakKE€HUEe ¢ MPEJIOMIICHHE CBETa.
OnTudeckue MpuoOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenn MUKpOCKoOIa, TEJIECKOIIA.

Ha6nronenue natepdepenmm cpera.

Habmronenune nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomy4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEMIETKY.

HaOmronenue nossipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopsie pabonul

N3MepeHune nokazaress npeioMJICHUs CTEKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH

I'parniel MPUMEHMMOCTH KJIACCUYECKOW MeXaHuKd. [locTynaTel cnenuanbHOU
TEOPUU OTHOCUTENBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTHM CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpAIlCHHE
JUTHHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl C DHEPIHUENM M HMILYJbCOM PEJSITUBUCTCKOM YAaCTUIBl. ODHEPTHUS
ITOKOS.

Pasznes 7. KanToBas ¢pusuka

Tema 1. dnemenmuvt K6aHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBsa3u sHepruu GOTOHA C €ro YaCTOTOM. DHEPrus u
UMITYJIbC (POTOHA.

OtkpoeiTue u ucciaeaoBanue (orodrddexra. OnweiTel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHenue OuHmTerHa i dororddexra. «KpacHas rpanuiay
dhororddexra.

JlaBnenne cBera. OnpiThl 1. H. JIebenera.

XHUMHUYECKOE JICCTBHE CBETA.

TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MpUMEHEHUe: (POTODIEMEHT,
dhoTonaTumK, coHEUHas: ObaTapesi, CBETOIUOI.



Jlemoncmpayuu
®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHEMIHETO (GoToddeKTa.
Ceeroauon.
Connednas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO o -YacCTHIL.
[Inanerapuas monens atoma. [loctynatel bopa. M3nydenue u nornomieHrue (pOTOHOB
IIpU NIEPEXOAE aTOMa C OJHOIO YPOBHS SHEPrud Ha Apyroi. Bumbl criekTpoB. CHekTp
YPOBHEN 3HEPIUHU aTOMa BOAOPOAA.
BonnoBbeie cBoiicTBa wactuil. Bonnbl ge bpoitis. KopnyckylisipHO-BOJTHOBOM
Iy aJIN3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3TTy4YCHHUE.
TexHuyeckre yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJIbHBIA aHAJN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue mMHeHYaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopusie pabomol
Hab6nronenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKAa3bIBAKOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
panuoaktuBHOCTH. OnbIThl Pe3depdopaa mo omnpeaeneHur0 cocTaBa pajlOaKTUBHOTO
usnydenus. CBoicTBa anb(a-, 6eTa-, raMmma-usnydeHus. BiusHue pagnoakTHBHOCTH Ha
KUBbIC OPTAHU3MBI.
OtkpeiTHE npoTOHa U HeWTpoHa. Hykionnas Moxens danpa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno saapa. M30tomnsr.
Anbba-pacnaa. DIeKTpPOHHBIM W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uzinyyeHue.
3aKOH paJMOAKTUBHOrO pacnaja.
DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. Jledekt macchl siapa.
Anepnsbie peakunu. [lenenue u cuHTeE3 A1€P.
SAnepubiit peaktop. TepmosinepHbiil cuHTe3. [IpoOaemMbl U MepCreKTUBHI SACPHON
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IIEPHON SHEPTETHUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertonabl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.
dyHaaMeHTallbHbIC B3auMOJIeUCcTBUS. EquHCTBO (pu3znueckoil KapTUHBI MUPA.
TexHuyeckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHUE: J03UMETp, Kamepa
Buiibcona, simepHbIii peakTop, aToMHas 6oMoa.



Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTHS acTpOHOMHH. lIpukiiamHOE€ W MHPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro neba. Cos3Be3nus, spkue 3BE3BI, IIAHETHl, HX BHUAUMOE
IBHKCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLA U 3BE31. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CeKTPaJIbHbIA KIaCC — CBETUMOCTbDY. 3BE3/IbI
[JIABHOM TIOCJIEOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» U1 3BE3N
[JIABHOM  TIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (CoOBpEMEHHbBIE
MIPEJCTABIICHHS O MPOUCXO0XKACHUU U 3BOMOUNK CONHIA U 3BE3]T. DTalbl )KU3HU 3BE3I.

Mineunsin [lyte — Hama ['amaktuka. Ilonoxkenme wm nBuxenue ConHua B
lNanaktke. Tunbsl ramaktuk. PagumoramakTtvku u kBaszapbl. UEpHbIE ABIPBI B sApax
TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa606ma. PazOeranuwe rajaakTHK.
Teopus bonbpioro B3pbeiBa. PekTOBOE M3IydYeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnrooenus

HaGnronenuss HEBOOPY>KEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JIsl OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311sA CEBEPHOro MOJIyLIapUs U IPKUE 3BE3BI.

Habmronenus B teneckon JlyHsl, muianet, Mueunoro [1ytu.

O06o0maromniee MOBTOPEHUE

Ponb ¢usnku 1 acTpOHOMHH B SKOHOMHUYECKOM, TEXHOJIOIMYECKOM, COITUAIbHON H
ATUYECKON cdepax AeATENbHOCTH YEJIOBEKa, poJib U MECTO (M3HKU U acCTPOHOMHUHU B
COBPEMEHHOM HAy4yHOM KapTHHE MHUpa, POJib (PU3MUECKOW TEOpUuu B (POPMUPOBAHUU
MPEACTABICHUN O (PU3MUECKOW KapTHUHE MHUpa, MECTO (U3MYECKOM KapTUHBI MHUpA B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUMN O IPUPOJIC.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnku 6a30BOro ypoBHs B 11 kiacce ocyliecTBIsETCs ¢ y4ETOM
COJICPKATEIIbHBIX MEXKIIPEAMETHBIX CBI3E€H C KypcaMu MaTEMaTUKU, OMOJIOTUH, XUMUU,
reorpaduu ¥ TEXHOJOTHH.



Meowcnpeomemuvie nowsimusi, CBSI3aHHBIE C HW3YYEHHUEM METOJOB HAyYHOI'O
MO3HAHUSA: SIBJICHHE, HAYYHBIM (PakT, Tumnore3a, puanyeckas BeJIUUYHHA, 3aKOH, TEOpHs,
Ha0JII0/ICHKE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUI, TPUTOHOMETPHUUECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl U KX IIPOCKIHM HA OCH KOOPJMHAT, CII0O)KEHUE BEKTOPOB, IPOU3BOIHBIC
AJIEMEHTApHBIX (PYHKIIMN, TPU3HAKU TOJI00MS] TPEYrOJbHUKOB, OIMpEesieHNE II0IaIu
IJIOCKUX (UTyp U 00BEMA TeT.

Buonocus: snexTpuyeckue SBICHUS B )KUBOUM PUPO/JIE, KOIeOaTEIbHbIE IBIKEHUS
B J)KMBOW NPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBHUE paJuallud Ha
KUBbIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsi CTPYKTypa TBEPBIX TET,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUYECKON PEIIETKH, CIEKTPAIbHBINA aHAJIU3.

l'eocpagpus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJI€KU MarHUTHBIX pyl, (oTrochEMKa
36MHOM ITOBEPXHOCTH, MPEICKA3ZAHNE 3EMIIETPSICEHU.

Texnonoeusi:  JMHUM  BJEKTPOIEpeNay, TEHEpaTop MEPEMEHHOI0  TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS I€Yb, Pajap, paJluONPUEMHHK, TEIIEBU30D, AaHTCHHA,
tenepon, CBY-meub, NPOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, COJIHEYHAs
OaTapes.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpeamera «Dusnka» Ha YpPOBHE CpEAHEro OOIIEero
oOpa3zoBaHus (0a30BbI YpOBEHB) MOKHO OOECIEUUTHh JOCTHKEHHUE CIEAYIOIINX
JTUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUsSI yueOHOro mpeamera «Duzukay TOIKHBI
OTpakaTb TOTOBHOCTP W CIOCOOHOCTh OOYYAIONIUXCS  PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXIEHUH,  COOTBETCTBYIOIIMX
TPAIUIIUOHHBIM I[EHHOCTSAM POCCHUHCKOTO OOIIECTBa, pacUIMpeHUue >KU3HEHHOTO
OTbITA W OMNbITA JIEATEIIBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOW IESITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YyYaloOlmEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTRA;

MNPUHATHE  TPAJULUUOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JAEATEIBHOCTh B HMHTEPECAX TIPaKIAHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHHE B3aUMOJICUCTBOBATh C COIMATBHBIMU MHCTUTYTaMU B COOTBETCTBHUH C
uX (QYHKIUSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUMUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TIOCTPOSHUE YCTOWIMBOTO OYIyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOYAs ICTETUKY HAy4YHOTO TBOPYECTBA,
npucyuero pu3nvyeckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHHUSI:



MHTEPEC K Pa3IU4HbIM cepaM MpodeccuoHaNbHON ASSITENbHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (U3UKOH M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOP
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHMIO M CaMOOOpa30BaHHIO B 00JacTu
(U3MKH Ha TPOTSKEHUH BCEH KHU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTb  JKOJIOTUYECKOM KYyJIbTYpHl, OCO3HaHHE TIJI00ATBHOTO
XapakTepa 3KOJOTHYECKHUX IpodiieM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JNEHCTBUM B OKPYKAKOUIEH Cpele Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpeHne ONbITa AEATEIBHOCTH YKOJIOTHYECKON HAIIPABIEHHOCTH HA OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHHE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs: (PU3MKHU OCYILECTBISATh MPOEKTHYIO M UCCIENOBATENbCKYIO J1E€ATEIbHOCTh
VWHIVBUAYAIBHO U B IPYIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITCIILHO dhopmMyIHpoBaTh u aKTyaJIn3upOBATh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh LIENU JICSITEIbHOCTH, 3aJaBaTh IApAMETPbl W KPUTEPUH HUX
JIOCTHOKCHMUS;
BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3HYCCKUX
SIBJICHUSIX
pa3pabarbiBaTh IJIaH pEHICHUS MPOOJEMBbI C y4ETOM aHaIu3a HMEIOIINXCS
MAaTEpUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATH PUCKH TTOCIICICTBUI JESITEIIbHOCTH;
KOOPAUHUPOBATH U BBIMIOJIHIATE Pa0OTY B YCIOBUSIX PEabHOTO, BUPTYAIbLHOIO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJIEM.
ba3oBble ucciaenoBarejabCKue J1eCTBUA.
BJIAJICTh HAY4YHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATHSIMHU WU METOJIAMU
(du3nuecKoil HayKu;



BJIa/IETh HABBIKAMU y4€OHO-HCCIIEI0BATENbCKOM U MPOEKTHOM JESITENbHOCTU B
oOnactu (HU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TOUCKY
METOJIOB pElIeHHs 3a1ady (PU3MUYECKOro COJIEp>KaHUs, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

BIQJIETh BHJAMHU JCITENBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlluK, MPEeoOpPa30BaHUI0O M TMPUMEHEHUI0 B PA3IUYHBIX Y4EeOHBIX
CUTYaIUsX, B TOM YHUCJIE MIPHU CO3aHIH YI€OHBIX IPOEKTOB B 00IaCcTH (DU3UKH;

BBISIBIISITh  IPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHMs], HAXOJAUTh apTyMEHTHI JJIs J0Ka3aTelbCTBA CBOUX
YTBEPKACHHM, 3a]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJYYEHHBIC B XOJ€ PEUICHUS 3aauM Pe3yiIbTaThl, KpUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTb H (OPMYIUPOBaTH COOCTBEHHBbIC 3aJauld B 00pa3oBaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCHTh 3HaHWS MO (U3MKE B TPAKTHUECKYI0 00IacTh
KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOIYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJa/IeTh HaBBIKAMM MOJydyeHUs HHPOpMalMM (PU3HUECKOTO COACpPKAHMS U3
UCTOYHUKOB PpA3HbIX THUIIOB, CaMOCTOSITENBHO OCYILECTBIATh IIOUCK, aHalu3,
CUCTEeMATHU3alMI0 W WHTEPIpEeTaio MHGPOPMAIUN Pa3IUYHBIX BHIOB U (HopM
MpeICTaBJICHHUS,

OLIEHUBAThH JOCTOBEPHOCTh UH(OpMALINY;

UCIOJIb30BaTh CPEACTBA MH(POPMATMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH
B PCHICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPTaHU3AIMOHHBIX 3a7a4 C
coOJIfoficHueM TpPeOOBAHUM OSPrOHOMHMKH, TEXHUKM O€30MaCHOCTU, TUTHEHBI,
pecypcocOepexeHusi, MPAaBOBBIX M OJTHYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUsS B pa3IMUHbIX (popmarax ¢ yuyéTom
Ha3HauyeHHUs] MH(OPMAIMU U LIEJIEBOM ayJUTOPUH, BBIOMpas ONTUMAlbHYIO (hopmy
MPEICTaBICHNS U BU3YyaIH3aIlIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:
OCYUIECTBJIATH OOILIEHUE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SITEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CUTYallMid U CMSITYaTh KOH(MDIUKTHL;



pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MOHUMATh M HCHOJb30BATh MPEHMYIIECTBA KOMAHIHOW M WHAWBUIYAIbHOM
paboTHI;

BBIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JCHCTBHHM € yd€ToM O0OIIuX
MHTEPECOB M BO3MOXXHOCTEN Ka)XXI0T0 WiIeHA KOJIJICKTUBA;

NPUHUMATH  II€IM  COBMECTHOH  JESATENbHOCTH,  OpPraHM30BBIBATH |
KOOPIMHUPOBATh JAEUCTBUSL TO €€ JOCTHKEHMIO: COCTAaBJIATh IUJIaH JCHCTBUA,
pacrpeneisiTb poiad ¢ Y4ETOM MHEHUH YYacTHHKOB, OOCYXAaTh pPEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXJOTO yJYaCTHHUKA KOMaHMABI B OOIIMIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBbIE MPOEKTHI, OLEHUBATh HAEU C TO3UIMH HOBH3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh  MO3UTUBHOE CTPATETHMUECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eiCTBHUA
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MO3HABATEIBHYIO JI€ATEIBHOCTh B 00JIacTU
(U3MKM W aCTPOHOMHHM, BBISIBISATH HPOOJIEMBI, CTaBUTb U  (POPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IJIaH BBINOJIHEHUSI TPAKTUYECKONM paboThl C Y4E€TOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTb OCO3HAHHBIM BBHIOOp, AapryMeHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEILLICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAUINH B 0071aCTH (HU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbINA U KyJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCHUTb KOPPEKTHUBBI B JAESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IeTh HaBBIKAMH MMO3HABATEIBHON pe(hIeKCUU KaK OCO3HAHUSI COBEPIIIaeMbIX
JNEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUU AJid OLEHKU CUTYyallud, BHIOOpAa BEPHOTO
peleHns;



YMETh OILICHMBAaThb PHUCKH W CBOEBPEMEHHO NPUHHUMATh PELIEHUS MO0 UX
CHIDKEHUIO;

OPUHMMATh MOTHBBI M AapryMEHThl JPYrMX [pU aHAIM3E€ pPE3YyJIbTaTOB
JESITEIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JPYTrUX TMpU aHaIM3€ pPe3yJIbTaToB
JeSITeIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU.

B mporecce noCTHKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrPaMMBbI IO
¢uszuke IS ypoBHSA  CpeAHEro  o0mero o0pa3oBaHUA Yy  OOYyYarOIIMUXCS
COBEpIICHCTBYETCS ASMOILIMOHANBHBIN UHTEIJICKT, IpenoiararoIun
c(OPMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMAaTh CBOE AMOLIMOHAIBHOE
COCTOSIHME, BUJAETHh HANpaBJICHUs Pa3BUTUS COOCTBEHHOI SMOLIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAaHMsI, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATDH
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHUE, CIOCOOHOCTh  aJalTUPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIIOUYAIONIECH CTPEMIICHHWE K JIOCTIDKEHHUIO el H
yCcrexy, ONTHUMH3M, HWHHUIIMATUBHOCTh, YMEHHUE JCWCTBOBATh HCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSTHHUE
IPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBIEHUU OOILEHUS, CIOCOOHOCTh K COUYBCTBUIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, TPOSBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6ydenus B 10 kiacce npeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

J€MOHCTPUPOBaTh Ha MpUMEpPax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU W
TE€XHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIIOIEH;

YUUTHIBATh TPAHMUIBI TPUMEHEHUS H3YYEHHBIX (DU3UUYECKUX  MOJENCH:
MaTepuagbHas TOYKa, MHepLuaibHas cucTeMa OTcuéra, adCONIIOTHO TBEPIOE TENO,
WJICAUIbHBIN Ta3, MOJEINA CTPOCHUS Ta30B, KUAKOCTEUM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelIeHnr GU3NYECKUX 3a/1a4;

pacno3HaBath (U3MUECKUe [BJICHHS (IPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPHUH CTPOEHHSI BEIIECTBA M



ANEKTPOJUHAMUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBHKECHUE,
CBOOOIHOE TAJICHHE TEJI, ABMKEHUE TI0 OKPYKHOCTH, UHEPITUS, B3aUMOICUCTBHUE TEII,
muddy3us, OpPOYHOBCKOE JBIKCHHE, CTPOEHHUE JKUJIKOCTEHM | TBEPABIX Te,
U3MEHEHHE 00BhEMa Tel MPU HarpeBaHWM (OXJIAKJICHHH), TEIJIOBOE pPaBHOBECHE,
UCTIApEHHE, KOHJCHCAIUs, IUIaBJICHHUE, KPUCTAUIM3AlUs, KHUIIEHUE, BIAKHOCTh
BO3/1yXa, MMOBBIIICHUE IABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXK]y [apaMeTpaMH COCTOSIHUS Ta3a B H3OMpolieccax, SJICKTPU3ALMS Ted,
B3aUMO/ICHCTBHE 3aps/IOB;

OTNHUCBHIBATh MEXaHUYECKOE [IBW)KCHHE, HCMOJb3ys (PU3MUEeCKUe BEIUYHHBI:
KOOpAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJIa, UMITYJIbC
Tena, KWHETWYECKas DHEPTHs, IMOTCHIMAlbHAs JHEPrus, MeXaHudeckas padoTa,
MEXaHW4YeCKass MOIIHOCTb, MPH OINKMCAaHWU TMPABUIBLHO TPAKTOBATh (HHU3UUYCCKUIM
CMBICJI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS W €JAMHUIIbI, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIMUYMHY C IPYTUMH BETHUNHAMH,

ONMUCHIBATh HW3YUYCHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHMUS,
UCTIONB3ysS (U3MUYECKUEe BEIWYMHBL: JaBJIEHUE Tas3a, TeMmIepaTrypa, CpeIHsis
KMHETHYECKash SHEPTUsl XaOTHYECKOTO JIBUKECHHMS MOJICKYJ, CPEIHEKBaJApaTU4YHas
CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSs DSHeprus, pabora rasa,
KO3(QGUIMEHT TMOJIE3HOTO JICHCTBUSI TEIUIOBOIO JIBUTATeNsd; TMPU ONUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCMOJb3YyeMBIX BEJIUYUH, UX
0003HaYEHUS U €IMHUIIBI, HAXOUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTHMU BEJIIMUMHAM;

ONKMCHIBATh M3YYEHHBIC JICKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIECKTPUUYECKHUE
sBJCHUS (TIPOLIECCHI), MCIOJIB3YSl (PU3UYECKHE BEJIMUYMHBL: AJICKTPUUECKUN 3apsi,
AJIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCThH TOJIS, MOTEHIMAJ, Pa3HOCTh MMOTEHIINAJIOB,;
IIPU ONKMCAHHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCITOIB3YEMBIX BEJIIMUMH,
UX O0003HAUCHHUS W EIUHUIIBI;, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
(U3UYECKYIO BEIUUUHY C IPYTUMHU BEJIMUYNHAMM;

aHaJM3UPOBaTh (U3UYECKUE TMPOLIECChl W SBJICHUS, HUCIONB3Yys (U3nuecKue
3aKOHBI M MPUHIUIBL: 3aKOH BcemMupHoro Tsrotenus, |, 1l u Il 3akonst HproToHa,
3aKOH COXPAHCHUS MEXaHWYECKOW ASHEPryHU, 3aKOH COXPAHEHUS WUMITYJIbCa, IPUHITUII
CYyNEpIO3UIIUM CHUJI, TPUHIMI PABHONpPABUS HWHEPIMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHUI0 CTPOCHHS BEIECTBA, Fa30BbIC 3aKOHBI, CBS3b
CpeaHel KUHETMYECKOW HSHEPruM TEIUIOBOTO JIBUKEHHUS MOJEKYJI C aOCOMIOTHOM
TEMIIEPaTypOil, MEPBBIM 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS IJICKTPUUECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pa3indarh CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTU4eCKOe BBIPAKCHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH ) MPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBUS MAIINH, MPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MAaCHOTO HMCMOJIb30BAaHUS B MOBCEIHEBHOMN
KU3HH;

BBITIOJIHATh DKCHEPUMEHTHI MO HCCIEIOBAHUIO (U3MUECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX W KOCBEHHBIX HM3MEPEHUH, NpPU 3ITOM
dbopmynrpoBaTh MpobaeMy/3a1ady U TUMOTE3Y YUEOHOTO IKCTIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHUSA, IPOBOJUTH OMBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPSMbIE U KOCBEHHBbIE M3MEpPEHHUs (U3MUECKUX BEIUYUH, MPHU
TOM BBIOMPATh ONTUMAIbHBIA CIOCOO W3MEPEHUS W HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAy  (PU3MYECKUMHM  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHHUM, MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh Pe3yJabTAThl MOJIYYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEITUYUH B BUJE
Ta0JIHIl U TPaQUKOB, A€JIaTh BHIBOABI IO pPE3yJIbTaTaM UCCIEI0BAHMUS;

cobyrofaTh mnpaBwia 0€30MacHOr0 TpyJa MpU MPOBEICHUHM HCCICIOBAHUN B
pamMKax Y4eOHOIro »HKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENLCKOH U IPOEKTHOM
JESTEIbBHOCTU C HCHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPONCTB M J1aOOPATOPHOIO
000pyIoBaHUs;

peniaTh pacu€THBIE 3a/1a4y € SIBHO 33JJaHHOUN (PU3UUECKON MOJEINBIO, HCIOb3YS
(u3nuecKre 3aKOHbI M MPUHLMUIIBI, HA OCHOBE aHaJIW3a YCIOBUA 3a/Ja4d BBIOMPATH
(u3nYEeCKyr0 MOEIb, BBIICHATh (PU3MUECKUE BEIUUUHBI U (OPMYJIIbI, HEOOXOIMMBIE
g e€ peuleHHs], MPOBOJUTH PAcu€Thl U OLEHUBATh PEAIbHOCTb MOJIYYEHHOIO
3Ha4YEHUS (PU3NYECKON BETUUYHMHBL;

penaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBATH JIOTUYECKHM HEMPOTHUBOPEUUBYIO
LENOYKY pPAaCCyKJIEHUW C ONOpOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYecKre ABICHUS,

UCIIOJIb30BaTh MIPHU PEIIEHUU Y4eOHBIX 3a7a4 COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUU JUIsl TOWCKA, CTPYKTYpUPOBAHUS, MHTEPIPETAUUMU U TPEICTaBIICHUS
y4eOHOM ¥ HAay4YHO-TIONYJSAPHON HMH(POpMalUH, TOJYYEHHOW U3 pPa3IUYHbIX
MCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOTydaeMyr0 HH(OPMAIIHIO;

PUBOJUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTUE TEXHUKHU
1 TeXHOJIOTHU;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KU3HM IS
obOecrieueHrs 0€30MacHOCTH TIPH OOpaIleHuHu C TpPUOOpaMU M TEXHUYECKUMU
yCTpOMCTBaMH, Ui COXPAHEHMs 3/I0pOBbS U COOJIIOEHUS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeELE;



paboTaTh B Tpynme C BBIINOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYMIbl, PAUOHATIBHO pACIpeAeiiaTh OOS3aHHOCTH U
IUIAHUPOBATh JIEATENBHOCTh B HECTaHJAPTHBIX CHUTYalUsX, aJEKBATHO OLIEHUBATh
BKJIAJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMON TPOOIIEMBI.

K koniy oOydenus B 11 kiacce nmpeaMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpHUMEpPax poyib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B MPAKTUUYECKOM JEATENbHOCTH JIOAEH, LEJIOCTHOCTh U E€IUHCTBO
du3znyecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJEJCH:
TOUYCYHBIN JJIEKTPUUECKUM 3apsl, JIyd CBETa, TOYEUHBIM MCTOUYHHK CBETA, SJCpHas
MO/JIeIb aTOMa, HyKJIOHHAsl MOJIETb aTOMHOTO sJIpa IPHU pelIeHnH (PU3NUECKUX 3ajad;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECChI) U OOBSCHIATH MX HA OCHOBE
3aKOHOB JJICKTPOAMHAMHUKH W KBAaHTOBOW (DM3MKHU: 3JEKTpUUYECKas MPOBOIUMOCTbD,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aHMMOJCHCTBHUE
MarHuTOB, JIEKTPOMAarHUTHAs UHIYKIUS, 1EHCTBUE MAarHUTHOTO MOJIsl HA TPOBOJHUK
C TOKOM M [JBWXKYIIUHCSA 3apsi, JJIEKTPOMAarHuTHbIE KOJ€OaHUs U BOJIHBI,
NPSAMOJIMHEMHOE  pacnpocTpaHEeHUe CBETa, OTpaXK€HUe, MIpEJIOMJICHHE,
uHTephepeHus, audpakuus W OOJsIpU3alus  CBeTa, JUCIEpPCUsi  CBETa,
dotornekTpuueckuit 3pdext (hororddexrt), cBeTOBOE AaBIECHUE, BOSHUKHOBEHHUE
JUHEMYaToro CHeKkTpa aroMa BOJOpPOJA, €CTECTBEHHas U  HMCKYCCTBEHHas
PaZ0aKTUBHOCT;

OMHCHIBATh H3YYCHHBIC CBOWCTBAa BelIeCTBAa (IEKTPUUECKUE, MArHHUTHEIE,
ONITUYECKHUE, dTEKTPHUECKYIO TPOBOANMOCTD PA3IMYHBIX CPEM) U IIEKTPOMATHUTHBIC
ABJIEHUS (IIPOLIECCHI), UCIOJIb3Ysl (PU3NUYECKUE BEIMYMHBI: AJIEKTPUUYECKUH 3aps,
CHJIa TOKa, 3JIEKTPUUECKOE HaIPsDKEHUE, JIEKTPUUYECKOE COMPOTHUBIIEHUE, Pa3HOCTD
NOTEHIMAJIOB, IEKTPOABIKYIIAs cuiia, padoTa TOKA, MHAYKIUS MarHUTHOTO TOJIA,
cuwia Ammepa, cuia JIopeHia, WHIYKTHBHOCTh KaTYIIKH, SHEPTHUS dJICKTPUUECKOTO U
MarHuTHOTO TOJIEH, MEPUO U YacTOTa KojeOaHuil B KoJieOaTEeIbHOM KOHTYpE, 3apsi
U cujla TOKa B MPOLECCE FapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KoseOaHul, (oKycHOe
paccTosiHMe M ONTHYECKas cujia JMH3bl, IPU ONMCAHUM NPAaBUIBHO TPAaKTOBATh
(¢u3NYeCKuil CMBICT HCIIOJIb3YeMbIX BEIWYMH, HX OOO3HAYEHUS W CIUHUIIB,
YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE MAHHYIO (DU3HUECKYIO BEIMYUHY C IPYTHMH
BEJIMYMHAMU;

ONUCHIBATh HW3YYCHHbIC KBAHTOBBIC SIBJICHUS U TPOIECCHI, HCIONb3YA
(¢uznyecKkue BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JITMHA BOJHBI M YAaCTOTa
CBETa, SHEPTUSA U UMIYJbC (OTOHA, TIEPUOJ MOIypacaga, SHEPTUs CBSI3U aTOMHBIX
sfaep, MpU ONMUCAHWM TPABWJIBHO TPAKTOBAaTh (M3MUECKUN CMBICT HCIIOIb3yEeMbIX



BEJIMYWH, X 0003HAUCHHUSI U €TUHUIIBI, YKa3bIBATh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(GU3UYECKYI0 BEIMUNUHY C IPYTMMH BEIMYMHAMU, BBIYUCIATH 3HAYCHHUE (PU3NUECKON
BEJIMYMHBIL;

aHAIM3UPOBaTh (PU3UYECKHE MPOILIECChl M SIBICHUS, HMCMOJIb3Yys (U3HUUYECKUE
3aKOHBl M MPUHUMUIBL: 3aKOH OMa, 3aKOHBI IMOCJIEI0BATEIBbHOIO U MapajuieIbHOro
COCMHEHUS NPOBOAHUKOB, 3akOoH J[[xoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHJYKIIMU, 3aKOH MPSMOJUHEUHOrO0 PACHpPOCTPAHECHUSI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPENOMIJICHHS CBETa, ypaBHeHUE OWHINTeHHa mia (orodddekra,
3aKOH COXPAaHEHUsI HSHEPTrUM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHECHUS
ANEKTPUYECKOr0 3apsja, 3aKOH COXPAHEHMs MAacCOBOI0O 4YHCIa, MOCTyJaTel bopa,
3aKOH PaJMOaKTUBHOTO paclajaa, MpHU 3TOM pasinyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO IOJSl IPOBOJIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U ONUCHIBaTh U300paKEHUE, CO3JaBAEMOE TUIOCKUM 3€pKaJOM, TOHKOM
JIMH30M;

BBITIOJIHATh DKCHEPUMEHTHI TI0 HCCIENOBAaHUI0 (U3MYECKUX SBICHUN U
MPOIECCOB C HCIMOJB30BAHUEM TIPSMBIX U KOCBEHHBIX HM3MEPEHUU: MpPU HTOM
dbopmynupoBaTh MpodemMy/3aiady U TUNOTE3y Y4eOHOTo IKCIEpUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEJIOKEHHOr0 000pYyI0BaHUs, MPOBOJUTH OMBIT U (OPMYJIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPSMbIE U KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIUYHH, MpU
ATOM BBIOMPATh ONTUMAIBHBIM CIOCOO HM3MEPEHUs] U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIUYHH C WCIIOJIH30BAHUEM MPSIMBIX
U3MEpPEHU: TIPU HTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH peE3yIbTaThI
MOJIYYCHHON 3aBUCUMOCTH (DU3NYECKUX BETUYHMH B BHUJIC TaOIHI] U TpaUKOB, AeaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIEIOBAHNUS;

cobyrofaTh mMpaBwia 0€30MacHOr0 TpyJa IMPU MPOBEICHUM HUCCICIOBAHUNA B
paMKax y4eOHOro OKCIEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W MPOEKTHOM
NESTETLHOCTH C HCIIOJB30BAHUEM H3MEPUTENIbHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pynoBaHUs;

pemaTh pacu€THBIE 3a/1a4y € SIBHO 33JJaHHOUN (DU3UUECKON MOJIENbIO, HCHOb3YS
dbu3uYecKkre 3aKOHBI W MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud BBIOUPATH
(bU3HUECKYI0 MOJIENb, BBIJCIATh (PU3MUECKHE BEIMYMHBI U (DOPMYITBI, HEOOXOANMBIC
Ui €€ pelieHusl, MPOBOJIUTH PAcUy€Thl M OLEHHUBATh PEATBHOCTH MOIYYEHHOTO
3Ha4YCHUS (PU3NUECKON BETUUUHBI;



pelmaTh KadyeCTBEHHBIC 3aJa4d: BBICTPAUBATH JIOTHUYECKHM HENPOTHUBOPEUYUBYIO
LETIOYKY PACCYyKXACHUN C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sIBICHUS;

UCIOJIb30BaTh NPU PEIICHUU y4eOHBIX 337a4 COBPEMEHHbIE HH()OPMAaIMOHHBIE
TEXHOJOTUH Ui IOMCKA, CTPYKTYPUPOBAaHWS, WHTEPIPETALUUA W IPEICTABICHUS
yu4eOHOM ¥ HAy4HO-TIOMYJSpHOW HMH(POpPMAIMK, TOJYyYEHHOM U3 Pa3IUYHbBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMylo HH(HOPMAIIHUIO;

OOBSCHATH MPUHLIMIIBI JEHCTBUS MaIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BAHMS B TIOBCEAHEBHON KU3HU;

MPUBOIUTH MPUMEPHI BKJIa/a POCCHICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (PU3UKE B MMOBCEAHEBHOM KU3HU IJIs
oOecnieueHus O€30MAaCHOCTH MpU OOpalleHuH ¢ HOpUOOpaMHU M TEXHUYECKUMU
YCTPOMCTBAMHM, [JIsl COXPAHEHHS 3J0POBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOrO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyNIE€ C BbBIIOJHEHUEM pA3JIMUYHBIX COLMAIBHBIX pOJEl,
IUIAaHUPOBaTh pabOTy TPYIIbI, palUOHAIBHO pACHpENesaTh OO0S3aHHOCTH U
IUIAHUPOBATh JESTEIbHOCTh B HECTAHNAPTHBIX CHUTYalHsX, AI€KBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIIEHUE paCCMATPUBAEMOM TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmenoBann KouanvecTBo yacoB DJIeKTPOHHBIE
© e pa3aeiioB u (udpoBbIe)
n/ Bcer Konrtposabsnsr  IIpakTuyeckn
TeM odpa3oBaTejbHbIE
n 0 e padoThI e padoThI
MPOrpaMMblI pecypcsl
Pasngen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHMUSI
®dusuka u
bu6mmoreka [JOK
METOIbI
1.1 2 https://m.edso0o.ru/7f41bf7
HAy4JHOTO 5
ITO3HAHUS =
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruka 5 https://m.edso0o.ru/7f41bf7
2
bu6mmoreka [JOK
22 Junanka ! https://m.edsoo.ru/7f41bf7



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

2

bu6mmoreka [IOK

3aKOoHBI
2.3 COXPAHCHHUS B 6 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Hroro no pazaeny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI
MOJIEKYIIIPHO-
3.1 yIp

KUHETUYECKON
TEOPUH
OCHOBBI

3.2 TEPMOJUHAMUK
u

ArperaTHble
COCTOSIHUS
3.3 BeLECTBA.
®a30BEIC
TIEePEXOIbI

Hroro no pasneny

10

24

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

Paznea 4. JIEKTPOJAUHAMUKA

DneKTpocTaTHK bubmuorexa [JOK
4.1 . 10 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIH
JIEKTPUYECKUI bubnnoreka [JOK
4.2 TOoK. Toku B 12 https://m.edsoo.ru/7f41bf7
Pa3INYHbIX 2
cpenax
Wtoro no pazneny 22
PeszepBHOe Bpemst 2
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



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

11 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoububl  IIpakTuueck
o0pa3oBaTeJibHbIE
n NMPorpamMmbl 0 € padoThI ue padboThbl
pecypchl
Paznen 1. 3JIEKTPOAUHAMUKA
MaruauTHoe 1oJie. bubmuorexa [JOK
11 DJIEeKTPOMAarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MHTyKIHsI ic
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
Mexanuueckue u bubmuoreka [JOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIeOaHUs ic
MexaHnyeckue u bu6mmoreka [IOK
2.2 3JICKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHEI ic
bu6mmoreka [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c9
7c
Uroro no pazneny 24

Pazzexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

OCHOBEI
CreIHATbHOM bu6mmoreka [JOK
31 4 1 https://m.edsoo.ru/7f41c9
TEOpUH .
OTHOCHUTEJIBHOCTHU —
Hroro mo paszaeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1

4.2

4.3

DJIEMEHTHI
KBAaHTOBOU
OIITHKH

Crtpoenue aToma

AToMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
7c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
7c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
7c



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

Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3ZUKHN

DJIEeMEHTHI bubmuorexa [JOK
5.1 aCTPOHOMMUH U 7 1 https://m.edsoo.ru/7f41c9
acTpopU3UKHI 7c
Hroro no pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

bu6mmoreka [IOK
0606
6.1 oolaiotiiee 4 https://m.edsoo.ru/7f41c9
MOBTOPCHHE
7c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IIO 08 4 !
I[TPOI'PAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunnie MeT(?)IK Bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTIUHEIHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBrm>keHre MaTeprabHON TOYKH I10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.

13 Cuia cin OTI/IBJ'IGI?I/I(IS)I pu BI/IS(GHI/II/I bubmorexa HOK

P e https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU JHEPIUUn

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuunanpHas s3HEpPTUs yupyro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTaIIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmorexa [TOK
’ HHaL. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

anmnapara, CTpyWHOT0 IIpUHTEpA.
DneKTpocTaTUYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [lomynpoBogHUKOBBIE
npubopHI

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



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

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maromui ypok 1 bubnmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
‘:;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas MHAyKnus. [loTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAs M€Yb

Oo6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



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

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubnunorexa LIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1kana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 otpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edso0.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbii bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceta. [ludpaxknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIleHUE bubnmorexa LOK
P P https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U Bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!l poTorddekra. YpaBHeHHE
42 BﬁHmTeI(?ll)Ha JIq})I(b@OTOB(i)(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. X¥MHUYECKOE NEHCTBUE bubmorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [TOK
POLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
N but6mmoreka [IOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBOM nyanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1epHOMN
JHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pEruCTpaly JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTaabHble
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPAY

Bup 3Bé3nnoro neba. Co3Be3aus,
SIPKUE 3BE3/bl, INIAHETHI, UX BUIUMOE
nBmkenre. CoJIHEYHas cucTeMa

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]T

Muneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIPAX TaJaKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKOU cepax AesITeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmveckoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCHUTEJIBHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 kimace/ KacesinoB B.A., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» dmsuka, 11 krace/ KacesaoB B.A., O01ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe odmecTBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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