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IHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma o ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpelHEro o0mero oopazoBanus papaboraHa Ha
OCHOBE TMOJIOKEHUI M TpeOoBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEeNbHON NPOTpaMMEI,
npencrasieHHsix B PI'OC COO, a takxke ¢ yu€toM (deaepaabHOH pabouedl mporpaMmbl BOCIIUTAHHUS H
KOHIICTIIIMA TIPETo/IaBaHms yaeOHoTro npeamMera «Pusnka» B 00pa3oBaTeNIbHBIX OpraHm3anmsax Poccuiickoit
denepanyy, peaqu3yoUIMX OCHOBHBIE 00pa30BaTeNbHBIE TPOrPaAMMBI.

ConepxaHue porpaMMBbl 110 (PU3UKE HAIIPaBICHO HA ()OPMHUPOBAHHNE ECTECTBEHHO-HAYYHOW KAPTHHBI
mupa obydvaromuxcsi 10—11 kiaccoB npu o0y4eHuHN uX Qu3KMKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesiTenbHOCTHOrO mnoaxona. llporpamma mo ¢wusuke coorBercTByeT TpeboBanusim PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAPEIMETHBIM Pe3yJbTaTaM O0YUYeHHs, a TAK)KE YIUTHIBAET
HEOOXOMMOCTh pean3alliil MEXIIPEIMETHBIX CBsi3ell (PH3MKH C eCTeCTBEHHO-HAYYHBIMH y4eOHBIMHU
npeaMmeramMu. B Hel ompenessioTcsi OCHOBHBIC LENM H3y4deHHs (UM3MKM Ha YpPOBHE CpPEAHEro oOIIero
0o0pa3oBaHMs, IUIAHUPYEMBIE pPE3YyJIbTaThl OCBOCHUS Kypca (HU3UKU: JMYHOCTHBIC, METaIlpeIMETHBIC,
npenMeTHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3HKe BKIFOYALT:

® [JIAaHHPYEMBIE pE3yJNbTaThl OCBOCHHUS Kypca (H3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE

MPEeIMETHBIE Pe3yIbTaThI 10 ToJlaM 00yUCHHUS;

e cozaepkaHue yueOHoro npenmera «Pusnkay 1mo rogam o0yyeHusl.

®du3nka Kak Hayka 0 HanOojee oOIIMX 3aKOHAX MPUPOJII, BEICTYIAs B KaUuecTBE yUeOHOTO MmpeaMeTa
B IIKOJIC, BHOCUT CYIIECTBCHHBIN BKJaJ B CHCTEMYy 3HaHUH 00 okpyxkaromiem mupe. llIkonbHbI Kype
¢u3uKy — cucTeMOOOPa3yIOIKi AJIsl €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB, MOCKOJIBKY (DU3UUECKUE
3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHHUM, H3y4aeMbIX XUMHEH, Ononorueil, pusnueckoi reorpapueit u
acTpoHoMueil. Mcmonb3oBaHne W aKTHBHOE IMPHUMEHEHWE (U3MUECKHX 3HAHWK OIpeNeNseT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOIWH B cpepe 3HEPreTUKU, TPAHCIIOPTAa, OCBOSCHHS KOCMOCA, MOIYYECHUS
HOBBIX MaTe€pHajoB C 3aJaHHbBIMHA CBOWCTBAMU M Ipyrux. M3ydeHue (QU3MKM BHOCHT OCHOBHOW BKJal B
(hopMHpOBaHUE eCTECTBEHHO-HAYYHOH KapTHHBI MHpa o0ydaromuxcs, B GOpMHPOBAaHHE YMEHUI PUMEHSThH
HAYYHBIH METO/I TO3HAHUS ITPH BHIITOTHEHUU UM YIE€OHBIX MCCIIeJOBAHHIA.

B ocHOBYy kypca ¢hu3uKH U1 YPOBHS CpEeIHETO OOMIero 00pa30BaHMS MOJIOXKEH PsII UAeH, KOTOpPhIS
MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEH Kypc SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKHUT
MaTepHall U3 BCeX pasnesioB (PM3MKHU, BKIIFOYAET KaK BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (pU3uKH.

Hoesn cenepanusayuu. B coorBeTcTBUM C HeW Marepuan Kypca (U3MKH OOBEIUHEH BOKpYT
¢usnueckux Teopuii. Beaymum B Kypce siBisieTcs: GOpMHUPOBAHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTEepUH, BEILIECTBE U IOJIE.

Hoes zymanumapusayuu. EE peannzanus npennoaraeT UCIOJIb30BaHUE I'YMaHUTAPHOTO OTEHIINAIIA
(¢u3nMUecKkoil HayKH, OCMBICICHHE CBS3M pa3BUTUS (QU3UKKM C pa3BUTHEM OOIIECTBa, a TaKkKe C
MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOTHIECKUMH TPOOIeMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kype pusnku npennosiaraeT 3HaKOMCTBO C IIMPOKUM KPYroMm
TEXHUYECKUX U TEXHOJOIMYECKUX NMPUIOKECHUIN U3yUYE€HHBIX TEOPUI U 3aKOHOB.

Hoes srxonocuzayuu peannsyercsi IOCPEICTBOM BBEACHHS 3JIEMEHTOB COJIEPXaHUS, MOCBIILEHHBIX
9KOJIOTHUECKUM IpOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJIOTHMH, a
TaKXxe 00CyXJIeHHUs IPo0IeM palMOHAILHOTO IPUPOAOIOIb30BaHHUS U KOJIOTHYECKONH O€30I1aCHOCTH.

CrepXHEBBIMU dJIEMEHTaMH Kypca (HU3HKH Ha YPOBHE CpEeIHEero oOmero oOpa3oBaHUs SBISIOTCS
¢usnueckue teopun (PopMUpOBaHUE MPEICTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3MUECKON TEOPHH, POIIH
(yHIaMEHTaIbHBIX 3aKOHOB U IPUHLUIIOB B COBPEMEHHBIX IIPEACTABICHMAX O IPUPOAE, TIPaHULAX
MPUMEHUMOCTH TEOPHH, TSl ONMMCAHHS €CTECTBEHHO-HAYYHBIX SIBICHUN U MPOIIECCOB).

CuCTeMHO-IeATEIFHOCTHBIM MOAXO0A B Kypce (HU3MKH peamu3yeTcsl Mpexae BCero 3a CYeT
OpraHu3allii 3KCIEPUMEHTAIBHON JeATeIbHOCTH oOydarommxcs. st 6a30Boro ypoBHs Kypca (QU3UKH —
9TO WCIOJIL30BAHNE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M Ja0OpaTopHBIX pador,
KOTOpbIE B TporpamMme mno ¢u3uke oObeIMHEHBI B OOLIMH CHHCOK YYEHHMUYECKHX MPAKTHYECKHX pPadoT.
Brigenenne B ykazaHHOM TiepedHe JabOpaTOPHBIX pPa0OOT, MPOBOAMMBIX JUIS KOHTPOJIS W OIICHKH,
OCYIIECTBISIETCS YYaCTHHKaMH OOpa30BaTENIbHOTO MpPOIEcca MCXOAS M3 OCOOSHHOCTEW IUIAHUPOBAHUS U
ocHamieHuss kabuneta ¢m3uku. IIpm 3TOoM oOecmeuynBaeTcsi OBIAJACHHE OOYYAIOUIMMHUCT YMEHUSIMH



MPOBOJUTHh KOCBEHHBIC WM3MEPEHUS, HCCIICAOBAHHS 3aBUCUMOCTEH (U3UYECKUX BEIMYHUH H ITOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEIIIOKEHHBIX THITOTES.

Bonbioe BHMMaHME yOenseTcs pEHICHUIO pacu€THBIX M KayecTBEHHBIX 3amad. [lpm atom s
pacu€THBIX 3a/1a4 IPUOPHUTETOM SIBIISIOTCS 3a[aud C SBHO 33JaHHON (PM3MYECKON MOJENbIO, TI0O3BOJISIOINE
MPUMEHSITh U3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3JieNia Kypca, TaKk ¥ HHTETpUpPYs 3HAHUS
W3 pa3HBIX pasfenoB. Jlis KayecTBEHHBIX 3ajJad IMPHOPUTETOM SIBJSIFOTCS 3aJlaHusl Ha OOBSCHEHHE
MPOTEKaHUsI (PU3MUYECKHX SIBICHUN M MPOLECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyromue BoIOOpa pU3HIecKor
MOACIN I CUTyallur IPaKTUKO-OPUCHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBuu ¢ TpedoBanmsiMun DPI'OC COO k MaTepHaTbHO-TEXHUYECKOMY O00ECTICUCHHUIO
yaeOHOro mporuecca 0a3oBbIil YpOBEHb Kypca (M3MKHM Ha YpOBHE CpegHero oduiero obpa3oBaHHs TOJDKEH
U3y4yaTbCs B YCIIOBHAX IPEIMETHOrO KaOWHEeTa (M3UKH WIM B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe GU3MKK JOJDKHO OBITh HEOOXOAMMOE J1a00paToOpHOe
000pynOBaHME A7 BHINOJIHEHHUS YKa3aHHBIX B IIPOrpaMMe Mo (PU3HKe YICHUYECKUX MPaKTHYECKHX PadoT U
JEMOHCTPAaLMOHHOE 000PyIOBaHUE.

JemoHcTpanmonHoe 000pyJoBaHNEe (QOPMUPYETCS B COOTBETCTBUH C NPUHIIMIIOM MUHUMAJIbHOM
JIOCTATOYHOCTH U OO0ECleunBaeT MOCTAHOBKY MEPEYNCIICHHBIX B TporpamMme MO (HU3UKE KIFOYEBBIX
JIEMOHCTpAIUH I UCCIIETOBAHUS U3YYaeMbIX SIBICHUN M MPOIECCOB, IMITMPUICCKUX U (YHIAMEHTATbHBIX
3aKOHOB, UX TCXHHUYCCKHUX HpHMeHeHHﬁ.

JlabopartopHoe oOopynoBaHHE Uil YYCHHYECKHX TPAKTHUYECKHX pPabOT (GopMUpyeTcs B BHUAC
TEMATUYEeCKUX KOMIUICKTOB M oOecrnedynBaeTcsl B pacuéTe OJHOTO0 KOMIUIEKTA Ha JBYX OOYYaroIIUXCH.
Tematuueckue KOMILICKTBI J1a00paTOpPHOr0 OOOPYAOBAHUS JIOMKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM
HUCIIOJIB30BaAaHUHU aHAJIOI'OBBIX H HHq)pOBbIX HpI/I60pOB, a TaKXXC€ KOMIIBIOTCPHBLIX U3MCPHUTCIIbHBIX CUCTCM B
Brje U(PPOBBIX TabopaTopuii.

OCHOBHBIMH LIEISAMHU M3Y4eHUs QU3UKU B 00IIeM 00pa30BaHUU SIBISIOTCSL:

e (opMupoBaHHE HHTEpECa W CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY W3YUYCHHIO TMPHPOJIHL,

Pa3BUTHE MX UHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEICTABICHUN O HAYYHOM METOJC TIO3HAHHS W (POPMHPOBAHHME HCCIICAOBATEIHCKOTO
OTHOIICHUSA K OKPYIKAIOIINUM SBJICHUAM

e (QopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pPe3ysibTaTa U3y4eHHUs] OCHOB CTPOSHHS MaTepUu U
(hyHIaMEHTATBFHBIX 3aKOHOB (DPU3UKH;

e (opmupoBaHHe YMEHUN OOBSICHATH SBJICHUS C MCIOIb30BAHUEM (DM3MUYCCKUX 3HAHMHA M HAYYIHBIX
JI0Ka3aTeNIbCTB,;

e (opMmupoBaHHE MPEJCTABICHUN O ponu (QUMKH JUIT Pa3BUTHS JAPYTMX CCTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOIOTHH.

JlocTmxeHne 3THX Tesiel 00ecreunBaeTCsl PelIeHUEeM CIISIYIONINX 3a/1a4 B IPOIlecce U3YYeHUs Kypca

(M3HUKH Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

e mpuoOpeTeHHe CUCTEMBI 3HAHWK 00 oO0mMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKIIIOYAas MEXaHUKY, MOJIEKYJSPHYI0 (QH3HKY, OJJIEKTPOAWHAMHUKY, KBAaHTOBYIO (H3MKY U
AJIEMEHTHI acTPODHU3UKH;

e (QopMupoBaHHE yMEHHH MNPUMEHITH TEOPETHUECKUE 3HaHUs JUis OOBSCHEHUs (PHU3MYECKUX
SIBIICHUH B IPUPOJIC U JUIS IPUHSATHS MPAKTUUECKUX PEIICHUH B TIOBCEIHEBHOM KU3HH;

® OCBOGHHE CIOCOOOB pEIICHHs PAa3IMYHBIX 33724 C SBHO 3aJlaHHON (PH3HYECKON MOJIENbIO, 3a/1a4,
MOJPa3yMEBAOUINX CAMOCTOSITEIBHOE CO34aHHEe (U3MYECKOH MOJENH, aJeKBAaTHOW YCIOBHAM
3a/1a4u;

e [OHMMaHHE (U3MYECKUX OCHOB W NPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJOTHUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

® OBJIAJCHME METOJAAMH CAMOCTOSITENILHOTO IUTAHUPOBAHWUST W TPOBEACHUS  (DU3UUECKUX
SKCHEPUMEHTOB, aHalM3a M UWHTEpPHpeTauud WHGOPMALUH, OINpEeNCHUsS JJIOCTOBEPHOCTH
MOJTYYE€HHOT'O Pe3yJIbTaTa;

e CO3JaHME YCIOBUH [UIA Ppa3BUTHS yMEHHH MPOCKTHO-HUCCIENOBATENbCKOW, TBOPYECKOMH
JeSITeITbHOCTH.



Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro 0O0IIero o0pa3oBaHus oTBOAUTCS 136
gacoB: B 10 kmacce — 68 gacos (2 gaca B Henenmo), B 11 kiracce — 68 gacoB (2 gaca B HEZIEIO).

[Ipennaraempiii B mporpammMe o (pU3MKe MepedeHb JTab0paTOPHBIX U MPAKTHYECKUX PadOT SBISCTCS
PEKOMCHIOBAaHHBIM, YYHUTEIh JAENAcT BBIOOP NPOBEACHHUS TabOpaTOPHBIX PadOT M OMBITOB C YYETOM
WHIUBUIYATBHBIX 0COOCHHOCTEH 00yJaromuxcsl.



COJEPKAHUE OBYYEHUSA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOABI HAYYHOI'O IO3HAHMSA
®dusuka — Hayka o npupozae. Hayunbie METOIbI IO3HAHUS OKPY’KAKOIEro Mupa. Poib dkcrepuMenTa
W TEOpUH B IpOLIecCce MO3HAHUS MIPUPOBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanne ¢u3ndecKuX SBJICHWNA W TporieccoB. Haydnbie rumorespl. OU3NUECKHE 3aKOHBI H
TeopHH. ['paHUIIBI MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB. [IpUHIIMTI COOTBETCTBUSL.

Pone u Mecto ¢usnku B GOpPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI MUPA, B MPAKTUUYECKOM
JESTENBHOCTH JIFOJIEN.

Jlemoncmpayuu
AHanoroBsle u TU(GPOBEIE U3MEPUTEIbHBIC TIPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3pen 2. MexaHuKa
Tema 1. Kunemamuka

MexaHndeckoe JBHOXKCHHUC. OTHOCHUTENIPHOCTh MEXaHHYSCKOIO JABVOKCHHUA.

Cucrema oTcuéra.
Tpaexropus.

[Tepemernienne, cKOpoCTh (CpemaHssi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHHE MaTepHabHOM
TOYKH, UX IPOECKIUHU HA OCH CUCTEMBI KOOpAUHAT. CI0KEHUE NEPEMEILIEHUN U CIIOXKEHUE CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABIDKEHHUe. |'paduku 3aBHCHMOCTH KOODJIUHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U NIEPEMEILEHUS] MATEPUATIbHON TOUKU OT BPEMEHHU.

CBobogHoe maieHue. Y cKkopeHue cBOOOHOTO Ta/ICHUSI.

KpuBonmuneitHoe nBmxeHue. JBmkeHHEe MaTepUATBHOW TOYKH TIO OKPYKHOCTH C IIOCTOSHHOW II0
MOJYJIFO CKOPOCTBIO. YTJIOBAasl CKOpPOCTb, JIMHEHHAs CKOPOCTb.

Ilepuon u wyacToTa OOpaIICHMUS.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE.

TexHHYeCKHE YCTPOICTBA U MPAKTHYECKOE IPUMEHEHNE: CITUIOMETP, ABHKEHHE CHAPSIOB, LIETTHBIE H
PEMEHHBIE IEPENAYH.

Jemoncmpayuu

Monenb cucTeMbl 0TCUYETA, HILTFOCTPAITHS KHHEMAaTHIECKIX XapaKTePUCTHUK JIBIKEHISL.

[IpeobpazoBaHue MBMKEHHI C UCTIONH30BAHNEM POCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBRE.

HaGuronenue nuxeHus Tela, OpOIICHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIIEHO.

Nsmepenne yckopeHHUs CBOOOIHOTO TaICHUSI.

HamnpaBnenue ckopocTH npu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuil sxcnepumenm, rabopamopruvie pabomol

NzydeHnne HepaBHOMEPHOTO ABMXKEHUS C IEIBIO OTIPeeIeHH MTHOBEHHON CKOPOCTH.

HccnemoBanne cOOTHOMIEHUS MEXIY MYyTAMH, TPONJICHHBIMHA TEJIOM 3a IOCIEI0BATENbHBIE PaBHbIC
MPOMEKYTKH BPEMEHHU MTPU PABHOYCKOPEHHOM JABMXKCHUH C HAYAJIBHON CKOPOCTHIO, PABHOM HYIIIO.

N3yuenue nBM>KEHUS LIAPUKA B BI3KOW HKUAKOCTH.

Wzydenne nmwkeHus Tea, OpPOIIEHHOTO TOPH30HTAIBHO.
Tema 2. /lunamuxa
[Ipunun otHocutenbHocTU ["anunes. [lepoiit 3akoH HeroToHa. MHEpHMaTbHBIE CUCTEMBI OTCUETA.

Macca tena. Cwna. [Ipuaimmn cymepno3uruu cwt. Bropoii 3akoH HeioToHa i1 MaTepHaIbHON TOYKH.
Tpetnii 3akoH HeloTOHA A7l MaTEpUATIBHBIX TOYEK.

3akoH BceMupHOTO TsiroteHusi. Cuina Tspkectu. [lepBas kocMudeckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunsr Tpenus (1mokosi, CKoibxeHus, kauenus). Cruna tperus. Cyxoe tperue. Cuna TpeHHS

CKOJIBXXCHHUA U CWJIa TPCHUA IMOKOA. KOS(b(l)I/IL[I/ICHT TPCHUA. Cuna COIIPOTHUBJICHUA IPU ABUXKXCHHU TCJIa B
KUAKOCTHU HUJIU Tra3c.

[TocTymarensHOE U BpamiaTeIbHOE ABMKEHIE a0COFOTHO TBEPAOTO TEa.
MoOMEHT CHUIIbl OTHOCUTENIBHO OcH BpauieHus. [lneyo cumbl. Y ciaoBus paBHOBeCHs TBEPAOTO TeNa.

TexHn4yeckue ycTpONCTBA M NMPAKTUYECKOE NMPUMEHEHHE: MOAIINITHUKY, JBH)KEHUE HCKYCCTBEHHBIX
CIIyTHHUKOB.

Jemoncmpayuu



SIBrieHrEe UHEPITUH.

CpaBHeHHE Macc B3aUMOCHCTBYIOIIHX TeJl.

Bropoii 3akon HetoTona.

W3mepenue cui.

CrnoxeHue cuil.

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT JepopManum.

HesecomocTts. Bec Tena npu yckopeHHOM NOABEME U MaJACHUN.

CpaBHeHHE CHIT TPEHHUS TIOKOSI, KAUeHUS ¥ CKOJIBKEHUSI.

VYcnoBus paBHOBeCHs TBEPAOTO Tesa. Bujpl paBHOBECH .

Yuenuueckuii axcnepumenm, rabopamopusvie pabomoi

Uzyuenne nprxenus Opycka 1o HaKJIOHHOH MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B MPY>KMHE U PE3MHOBOM 00pasIie, OT UX
nehopMaIum.

HccnenoBanue ycnoBUi paBHOBECHUS TBEPAOIO TeNa, HMEIOLIETO OCh BPALICHMS.

Tema 3. 3axonvl coxpanenus 6 MexaHuke

Nmnynsc maTepuanbHOI TOUKH (Tena), CUCTEMBl MaTepUANbHBIX TOueK. IMITysIbC CHIIBI M U3MEHEHHE
HMMITyJIbCa TeJa. 3aKOH COXPaHEHUs UMITyJIbca. PeakTMBHOE NBHKEHHE.

Pa6ota cuitbl. MOIIHOCTH CHITBL.

Kunernueckas sHeprusi MarepuaabHON TOUKH. Teopema 06 H3MEHEHUH KHHETUYECKON IHEPTUH.

[lorenumanbHast osHeprusi. lloTeHumanbHas »dHEpPrus ynpyro AehOpMHPOBAHHOH HPY>KUHBI.
[lorenumanbHas 3HEprus Teaa BOIM3KM NOBEPXHOCTH 3eMIIH.

[ToreHumanbHble W HETIOTEHLMANbHbIE CUIbl. CBsI3b pabOTHl HEMOTEHUMANBHBIX CUJ C U3MEHEHHEM
MEXaHHYECKOHW DHEPTMH CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKON dJHEPTUH.

Ynpyrue u Heynpyrue CTONKHOBEHHS.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIEp, NPYKUHHBIM IHCTOJNET,
JBU)KEHHE PaKeT.

Lemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexon mOTEHIIMATEHOW YHEPTHH B KHHETHIECKYIO M 0OpaTHO.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Uzyuenne abCoMOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO IBYX OJAWHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3n paOOTBl CHIBI C HM3MEHEHHEM MEXaHHUYECKOW JHEPruH Tejla Ha MpuUMepe
PacCTsKEHUS pE3HHOBOTO XKTyTa.

Pasnea 3. MoJiexyasipHasi pu3uKa 1 TepMOIMHAMHUKA

Tema 1. Ocrogebt MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIC TIOJIOKEHHSI MOJICKYJSIPHO-KMHETUYECKOW TEOpHMH M HMX OIBITHOE OOOCHOBaHHE.
Bpoynosckoe nsmwkenue. Juddysusa. Xapaktep ABIKECHUS U B3aUMOJACHCTBUS YacTHIl BewiecTBa. Moaenu
CTPOEHUSI Ta30B, )KUIKOCTEH M TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEILECTBA HA OCHOBE 3TUX MOAEIEH.
Macca u pazmeps! Mosiekys. KomraectBo Bemectsa. [locTostHHas ABorampo.

TenmoBoe paBHOBecue. TemnepaTypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOW TEOPHH HAEATIBHOIO
rasa. AOGCoJIIOTHasI TeMIlepaTypa Kak Mepa CpeAHEH KMHETHYECKOM SHEPIMu TEIUIOBOTO JBMKEHMS YacTHUI]
raza. lllxama Ttemnepatyp KenbBuna. I'azoBele 3akoHBl. YpaBHeHune MeHneneeBa—Kmanelipona. 3akoH
HanpToHa. M3ompomeccsl B HAEaTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ paduueckoe
[IpeICTaBIECHUE U30IPOLIECCOB: U30TEPMa, N30X0pa, U300apa.

TexHuueckue ycTpoicTBa U NPaKTHUECKOE IPUMEHEHUE: TEPMOMETD, OapoMeTp.

Lemoncmpayuu

OmBITHI, OKA3bIBAIOIINE IUCKPETHOE CTPOCHHE BEIIECTBA, (GOTOrpadMu MOJIEKYJI OPraHWYeCKHX
COEIMHEHUM.

OmnpIThl 10 TUPPY3UH KUAKOCTEH U T'a30B.

Mogens OpOyHOBCKOTO JIBHIKEHHUSL.

Mogens onbiTa [ITepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHNE MEXMOIEKYISIPHOTO B3aNMOEHCTBHS.



Mozens, HILTIOCTPAPYIOLIAs IPUPOAY NABICHUS ra3a Ha CTCHKH COCY/a.

OmnbIThI, WITIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UAEATBHOIO Ia3a, N30IPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

Omnpenenenne Macchl BO3[yXa B KJIacCHOM KOMHAaTe€ Ha OCHOBE H3MepeHHH 00bEMa KOMHATHI,
JABJICHUS ¥ TEMIIEPATYPBI BO3/lyXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXKTy TaPAMETPAMH COCTOSIHHS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHamMudeckast cucreMa. BHyTpeHHsST SHEPTrHsl TePMOJANHAMUYECKOH CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonmdecTBo TeIuioTel B paboTa. BHYTpeHHSS SHEPrusl 0JIHOATOMHOIO HJIealIbHOTO ra3a. Bujb
TEIUIONEPEaun: TEMJIONPOBOAHOCTh, KOHBEKIUS, W3Iy4YeHHE. YJIeNbHas TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEMIOTHI pH TEILIONEPEaAYE.

[Tonstue 06 amuabaTHOM mporecce. [lepBhIit 3ak0H TepMOAMHAMUKH. [IprMeHEHHE TepBOTO 3aKOHA
TEPMOIMHAMUKH K H3omponeccam. I'padudeckas narepnperanus padoThl rasa.

Bropotii 3akon TepmoauHamuki. HeoOpatumocTs nporieccoB B MpUpoae.

TennoBbie MamyHBL. [[pUHINTBL JSHCTBUS TEIUIOBBIX MalivH. [I[peoOpa3oBaHus JHEPTHH B TETUIOBBIX
MammHax. Koadduuument mnomesnoro nevictBust TeroBoit Mammubl. [ukn KapHo u ero xosd¢unment
MOJIE3HOTO JIEHCTBUS. DKOJIOTHIECKUE TPOOIEMBI TEIUIOIHEPTETHKH.

TexHuyeckue ycTpoiicTBa U TPAKTUYECKOE TNPUMEHEHHE: JBUTaTelb BHYTPEHHETO CropaHus,
OBITOBOI XOJIOIMIILHHK, KOHTUIIHOHED.

Lemoncmpayuu

W3MmeHeHne BHYyTpeHHEW DHEpPrHH Tella MPH COBEPIICHWH pabOTHI: BBUIET NMPOOKH U3 OYTHUIKH TOJ
JEHCTBHEM CKAaTOr0 BO31lyXa, HarpeBaHue 3(upa B JaTYHHOU TPYyOKe MyTéM TpeHUs (BHUICOACMOHCTPALIHS).

W3meHenne BHyTpeHHEH 3HEPTUH (TeMIIEpaTyphl) Tella IIpH TeTUIonepenade.

OmnbIT 110 aAMabaTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBEIM OTHHBOM).

Mopenu napoBoi TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeujecmea. Pazosvie nepexoovt

[NapooOpazoBanre u koHueHcalus. McnapeHue W kuneHue. AOCONIOTHAsS W OTHOCHUTENBbHAS
BIIQXKHOCTH BO3AyXa. HacheimeHHsIi map. Y nenpHas TemioTa mapoodpa3oBaHusl. 3aBUCUMOCTh TEMIIEPaTyPhI
KHUIIEHUS OT AaBIICHUSI.

TBépnoe Teno. Kpucramumueckue u aMmopHbie Tesia. AHU30TPOIMS CBOMCTB KpuCTaJioB. JKujkue

kpuctajuibl. COBpeMEHHbIE MaTepuaiibl. [lIaBineHue W KpucTauu3anus. YJelibHas TEIUIOTa ITUIABICHHMS.
Cybmumanmst.

VYpaBHeHHE TEIIIOBOrO OanaHca.

TexHUYeCKUE YCTPONCTBA M MPAKTUYCCKOE MPUMEHECHUE. TUTPOMETP M IICHUXPOMETP, KaJOpHMETP,
TEXHOJIOTHH MTOTyYeHHs] COBPEMEHHBIX MaTepHAlIOB, B TOM YHCIIe HAHOMATEPHAIIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACKIIICHHBIX MAPOB.

Kumnenne npy NOHMXEHHOM JTaBJICHHM.

Croco0ObI M3MepeHus BIaKHOCTH.

HaOuroienue HarpeBaHus ¥ IDIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpaIust KpUCTaILIOB.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomol

N3mepeHre 0OTHOCUTENHHON BIXKHOCTH BO3AyXa.

Paznen 4. DjekTpoAuHAMHUKA

Tema 1. Inekmpocmamuka

OnexkTpu3zanus Tell. ONeKTpudeckuid 3apsa. J[Ba Buma snekTpudeckux 3apsnoB. [IpoBomHukw,
TUDIIEKTPUKH M TTOTYTIPOBOAHHUKH. 3aKOH COXPAaHEHUS 3JIEKTPHUECKOTO 3apsa.

B3anmopeiicteue 3apsmoB. 3akon Kymona. TodedHbIi 37IEKTPUIECKUI 3aps. DISKTPUIECKOE TIOJIE.
Hanpsox€nunocts anekTpuyeckoro mofs. [IpuHOMI Cynepno3uuuu  3JCKTpUYECKUX Tmoyield. JluHuu
HanpsuKEHHOCTH 3JIEKTPUUECKOTO MO,

Pabora cumnm snekrpocratuueckoro moisa. llorenmman. Pasnocts moteHrmanoB. [lpoBomHuwku u
JTUDJICKTPUKH B DJIEKTPOCTATHUSCKOM TToJIe. JIM3IeKTpuIecKas IPOHUIIAEMOCTb.



OnexktpoéMirocTh. KoHneHcaTop. DmeKTpoEMKOCTh IDIOCKOTO KOHIEHCATOpa. DHEPTrUs 3apsKCHHOTO
KOHZEHCATOpa.

TexHuyeckue  ycTpoiicTBa W IPAKTHYECKOE  INPHUMEHEHHUE:  DJIEKTPOCKOIN,  JIEKTPOMETD,
AJIEKTPOCTATHUECKAs 3aIlUTa, 3a3eMJICHHE O3JICKTPONPUOOPOB, KOHICHCATOP, KOMHMPOBAIBHBIA ammapar,
CTPYUHBIN NpUHTED.

Jemoncmpayuu

VY CTpoiicTBO M MPUHIMI ASHCTBUS JIEKTPOMETPA.

B3aumoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUIECKOE TIOJIE 3aPsSHKCHHBIX TElT.

[IpoBOAHMKHM B JIEKTPOCTATHUECKOM IIOJIE.

OnexTpocTaTnyeckas 3amuTa.

JMBIEKTPUKH B AIEKTPOCTaTUIECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IJIOCKOTO KOHACHCATOpa OT IUIOLIANU IUIACTUH, PACCTOSIHUS MEXIY
HUMH U AUDJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apspKeHHOr0 KOHAEHCATOopa.

Yuenuueckuii osxcnepumenm, rabopamopuvie pabomoi

Nzmepenne 3meKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanustii Inekmpuueckuii mox. Toxu 6 paznuunsix cpeoax

OneKTpuyecKuil TOK. Y CIOBHS CYILIECTBOBAHUS 3JIEKTpUYecKoro Toka. Mcrounnku toka. Cuna Toka.
[TocTostHHBIN TOK.

Hanpsixenue. 3akon OMa [y1s y4acTka 1enu.

ONeKTpUYecKoe COMPOTUBIICHHWE. YJIENbHOE COMNpOTHBIEHHE BemlecTBa. llocienoBarensHoe,
napajuieTbHOe, CMENIaHHOE COSAMHEHUE TIPOBOTHIKOB.

Pabora anextprueckoro Toka. 3akoH [xoyns—JIenma. MoTHOCTh 3JE€KTPHYECKOTO TOKA.

ONeKTpOoABIKYILAs CUJla U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHMKA TOKa. 3akoH Oma Juid MOJHON
(3aMKHYTOI) anekTpudecKkoi enu. KopoTkoe 3aMbIkaHue.

DONeKTpoHHasT TPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBHUCHMOCTH COIPOTHBIICHHS METAIOB OT
Temnepatypsl. CBepXIIPOBOAUMOCTbD.

OnekTpuyeckuil Tok B BakyyMe. CBOMCTBa 3IEKTPOHHBIX TYYKOB.

[omynpoBoganku. CoOcTBeHHAass W MPUMECHAs MMPOBOJAMMOCTH MOJIYMPOBOAHUKOB. CBOHMCTBa p—n-
niepexona. [lomynpoBoTHUKOBBIE TPUOOPHI.

OneKTpUYecKuil TOK B pacTBOpax M pacIulaBaxX AJIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs JUCCOLUALIMSL.
DIeKTpOIn3.

OnexTpudeckuil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENBHEIN pa3psa. Momaus. [lra3zma.

TexHudyeckue ycTpoWcTBa U INPAKTUYECKOE NIPUMEHEHHE: aMIIepMETp, BOJBTMETpP, pPEocTar,
HCTOYHUKU TOKa, ODJIEKTPOHATpeBAaTENbHBIE MPUOOPHI, AIIEKTPOOCBETHTENBHBIE MPUOOPHL, TEPMOMETP
COTIPOTUBJICHHS, BAKyyMHBIH IHON, TEPMHUCTOPHI H (POTOPE3UCTOPHI, TOIYIPOBOIHUKOBBIA IHOI,
raJbBaHUKA.

Jemoncmpayuu

W3mepenne cripl TOKA U HANIPSHKEHUS.

3aBUCHMOCTh COTPOTHBJICHUS IFIIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOMIAIA TTOTIEPEYHOTO
CEYEHHUs U MaTepHana.

CMeniaHHOE COeIMHEHUE MPOBOJHHUKOB.

[Ipsimoe m3MepeHue AMEKTPOABIKYIIEH cuibl. KOopoTkoe 3aMbIKaHWe TralbBaHHYECKOTO IJIEMEHTA H
OILIEHKAa BHYTPEHHETO COMPOTHUBIICHMUS.

3aBUCHUMOCTH COIPOTHUBIIEHHS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psa ¥ MPOBOAUMOCTE BO3/1yXa.

OOHOCTOPOHHSSA NPOBOJAUMOCTD AUOAA.

Yuenuyeckuit sxcnepumenm, nabopamoprie pabomuol

N3ydenne cMemanHOro COeTNHEHHS PE3UCTOPOB.

W3mepenne 3nekTpoABUKYIIEH CHUIIbl ICTOYHHKA TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHUS.

Habmronenue snexrponusa.

Me:xnpeaMeTHbIE CBA3U



Nzyuenue kypca pusuku 6a30Boro ypoBHs B 10 Kitacce OCyMIECTBIISCTCS ¢ YIETOM COAEPKATEIBHBIX
MEXKITPEIMETHBIX CBS3EH ¢ KypcamMu MaTeMaTHKy, OUOJIOTUH, XUMHUH, TeoTpadyu U TEXHOIOTHH.

Meosicnpeomemuvie noHsamusi, CBI3aHHBIC C W3yYCHHWEM METOJIOB HAYYHOTO IIO3HAHUS: SBJICHUE,
Hay4yHbId (akT, THUIOTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHUE, OSKCIICPUMEHT,
MOJIETTMPOBaHKE, MOJIEIb, H3MEPEHHE.

Mamemamuka: pelicHWE CHCTEMBl YypaBHEHHM, JIMHEWHas (QYHKIUS, mapabona, Tunepoona, Hx
rpa@UKu U CBOHCTBa, TPUTOHOMETpHUYECKHE (PYHKIMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHIECKOE TOKIECTBO, BEKTOPHI M X MIPOSKIIMH Ha OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe IBIKEHHE B KHBOW mpupoze, TUdQy3us, 0CMOC, TEIIIOOOMEH >KHUBBIX
OpraHu3MOB (BUJIBI TEIJIONIEPEIa4H, TEIIOBOE PABHOBECHE), TCKTPUUECKHUE SBICHUS B YXUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA, MOJISpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJ, MXUJIKOCTEHM M Ta30B, JJIEKTPUYECKHE CBOMCTBA METAJUIOB,
3NEKTPOIUTHYECKAS AUCCOLUALNS, TalbBAHUKA.

Teoepaghus: BIaxXHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeobpa3oBaHUe NBIKCHUHA C MUCIOJBb30BAHHEM MEXAHM3MOB, YUET TPEHHUS B TEXHHKE,
MTOAIIAITHAKY, WCTOJIh30BaHUE 3aKOHA COXPAHCHMSI MMIIYJhCa B TEXHHUKE (pakeTa, BOJAOMET W IPYTHE),
JIBUTATeNh BHYTPEHHETO CTOpaHMs, IapoBas TypOWHA, OBITOBOW XOJOIMIEHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIYYCHHSI COBPEMEHHBIX MAaTE€pHaJoB, B TOM UHCIE HAHOMATEPHAIOB, U HAHOTEXHOJOTHH,
JNEKTPOCTATHYECKAsT ~ 3alluTa, 3a3eMJICHHE  DJJCKTPONPUOOpPOB, KCEPOKC, CTPYHHBIM  MPUHTED,
AJIEKTPOHATPEBaTENbHEIE TPHOOPHI, AIEKTPOOCBETHTEIBHBIE TIPUOOPHI, FATbBAHUKA.

11 KJIACC

Pazpnen 4. DinexkTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

[TocrossHHble MarHuThl. B3auMojelcTBUE TOCTOSHHBIX MarHuToB. MarHutHoe mnoJie. Bektop
MarHuTHOM WHIyKUuW. [IpUHIMO Cynepno3suuuud MarHUTHbIX MOJeH. JIMHMM MarHUTHOW WHIYKUUU.
KapTtuna nuaAN MarHNTHON MHTYKITUH TTOJIA TTOCTOSTHHBIX MAarHUTOB.

MaruuTtHO€ ToJie MPOBOJHWKA C TOKOM. KapThHa NWHUN MHIYKIUA MArHUTHOTO TOJS JUTHHHOTO
MPSIMOTO TIPOBOJHHKA W 3aMKHYTOTO KOIBIIEBOTO TPOBOJHWKA, KATyMIKH ¢ TokoM. OmbiT Opcrexaa.
B3aumopeiicTBue NpOBOAHUKOB C TOKOM.

Cuna Amriepa, e€ MOy b U HamlpaBlieHUE.

Cuna Jlopenna, e€ Momynb W HampaBiieHue. [[BHKEHUE 3apsHKEHHOM YaCTUIBI B OJHOPOIHOM
MarHuTHOM 1oie. Pabota cuibt Jlopenta.

SBneHue >MeKTpOMarHuTHON MHAYKIMH. [I0TOK BEKTOpa MarHUTHON MHAYKIMU. DIESKTPOABIKYIIAL
cujia MHAYKIMU. 3aKOH 3JICKTPOMArHuTHON uHIyKuuu dapanes.

BuxpeBoe snexTpuueckoe mojie. DIEeKTPOABIKYIAs CHIIa WHAYKIIUK B MPOBOIHHUKE, IBIDKYIIEMCS
MOCTYMIATEIHHO B OJHOPOTHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenna.

NuaykTrBHOCTE. SIBNIEHNE CAaMOMHTYKITHH. DJIEKTPOABIKYIIAS CHJIa CAMOMHTYKITHH.

DHeprusa MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUuTHOE TOJIE.

TexHuveckue yCcTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, SJEKTPOMArHHUTHI,
AIIEKTPOIBUTATEIb, YCKOPUTETH dJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TTeYb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHHUE JIEKTPOHHOTO ITyYKa MAarHATHBIM TI0JIEM.

JIMHUY MHAYKIME MarHATHOTO TIOJIS.

B3aumopeiicTBue A1ByX NpOBOJAHUKOB C TOKOM.

Cuta Amrrepa.

JHeiictBue cunbl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SlBneHue 3MeKTPOMarHUTHON MHAYKIIMH.

[Ipasuio Jlenna.

3aBUCUMOCTH JIEKTPOABIDKYIIECH CHITBI HHIYKIIUHA OT CKOPOCTH U3MEHEHHUSI MalrHUTHOTO TIOTOKA.

SIBieHNEe CAaMOUHTYKITHH.



Yuenuueckuii sxcnepumenm, rabopamophuvie pabomol

N3yuenne MarHuTHOTO TIOJIS KATYIIKH C TOKOM.

Hccnenoanne AeiCTBUS TOCTOSITHHOTO MarHUTa HA PaMKY C TOKOM.
Hccnenoanue SBICHUS AIEKTPOMArHUTHOW UHIYKIIHY.

Paznen 5. Kone6anusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHunmHvle Koneoanus

Konebarenphas cucrema. CBoOojHBIE MexaHWdeckue KoneOanus. [apMoHHUeckue KoyeOaHusl.
[lepuoxa, dactora, ammutyna U (aza konebanuid. [IpyKUHHBIA MasTHHUK. MaTeMaTHYECKHH MasTHHK.
YpaBHEHHE TapMOHUYECKHX KoJleOanui. [IpeBpaienue sHEpruy Mpu rapMOHIYECKUX KOIeOaHUsX.

KonebarenbHbiit koHTYp. CBOOOHBIE AJIEKTPOMAarHUTHBIE KOJNICOAHUS B MICaIHbHOM KOJIeOaTeILHOM
KOHTYPE. Amnajorus MCXKAY MEXAaHUYCCKHMMU U BJICKTPOMArHUTHBIMU KOJE€OaHUSIMH. CDopMyna Tomcona.
3aKOH COXpaHEHWS JHEPTUU B HIICATHHOM KOJIeOaTeNbHOM KOHTYPE.

[IpencraBnenne o 3aryxaromux KoleOaHusx. BeHYkIeHHbIe MexaHWUecKue koieOaHus. PesoHaHc.
BrinyXeHHbIE 371€KTPOMarHUTHBIE KOJeOaHusl.

[lepemennpiii Tok. CHHyCOWJANBHBIM MMEpPeMEHHBIH TOK. MOIIHOCTE TIEPEMEHHOIO TOKA.
AMITTUTYTHOE | JeHCTBYIOIee 3HAUSHNE CHJIBI TOKA U HAIIPSKECHUS.

Tpancdopmatop. [Ipor3BoacTBO, Nepenada u NOTPeOICHUE ITEKTPUUECKON SHEPTHU. DKOJIOTHUECKHE
PHUCKHU TIpU TIPOU3BOJCTBE 3JEKTpo’Hepruu. KynbTypa MCHOIB30BaHHS 3JEKTPOIHEPTHH B IMOBCEIHEBHOM
KU3HU.

TexHnyeckue yCTpOWCTBa M TPAKTUYECKOE TPUMEHEHHE: OJIIEKTPUYECKUN 3BOHOK, TE€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUM JJIEKTpoIiepeiad.

Lemoncmpayuu

HccnemoBarne mapaMeTpoB KoeOAaTEIbHON CHCTEMBI (TIPY>KUHHBIN MK MAaTEeMaTHIECKHA MasSTHHK).

Hao0uroienue 3aTyXxammux KoineOaHuii.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Ha6monenue pezonanca.

CBo0OOIHBIE 2TIEKTPOMArHUTHBIE KOJIEOaHNSI.

OcmuiorpaMmel (3aBUCUMOCTH CHJIBI TOKAa M HaNpsDKEHHS OT BPEMEHM) ISl 3JIEKTPOMArHUTHBIX
KoJeOaHMi.

Pe3onanc mnpu mocnemoBaTENFHOM —COEAWHEHWH DPE3NCTOpa, KATyIIKA WHAYKTUBHOCTH H
KOHZIeHCcaTopa.

Mogenb TUHUM 3JIEKTpoIepeiadn.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol

HUccnenoBanre 3aBUCUMOCTH MEPHONA MANBIX KOJNEOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpysa.

HccnemoBanne mepeMEeHHOTO TOKa B IEMH W3 IIOCIEJOBATENHHO COENWHEHHBIX KOHIEHCATOPA,
KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbIE 60JIHbL

MexaHndeckne BOJIHBI, yCIOBHA pactipoctpaneHus. [lepron. CkopocTh pacrpocTpaHEeHUs W JITUHA
BoutHEL. [loniepeunsie u mpogoIbHBIE BOTHBI. MIHTEpdepeHtws n Audpakuns MEXaHUIeCKIX BOJTH.

3Byk. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJHBI. Y CIOBUS M3IIYYECHUS DJIEKTPOMATHUTHBIX BOJH. B3auMmHas opueHTanus
BekTopoB E, B, V B anexrtpomarauTHOW BoiiHEe. CBOMCTBA DJICKTPOMATHWUTHBIX BOJH: OTPaKECHHE,
pesioMIIeHUe, ToJisipu3anus, audpakuus, uarepdepentmst. CKOPOCTh EKTPOMArHUTHBIX BOJH.

[Ixana 3meKTpOMarHuTHBIX BOJH. [IpMeHeHUe 37IeKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUIHKITEI pagroCBs3U U TeneBuaeHus. Pagnonokamnus.

DNEeKTpOMarHuTHOE 3arps3HEHUE OKPYIKAIOIIEeH CPEIbl.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOEC TMPUMEHEHHUE: MY3bIKaJbHbIE  HHCTPYMEHTHI,

yIBTPa3ByKOBasi IMAarHOCTHKA B TEXHWKE W MEIUWIMHE, pajgap, PaauoNpuUEMHHK, TEIEeBU30p, AHTEHHA,
tenedoH, CBY-neus.

Lemoncmpayuu

O6pa3zoBaHye U pacpOCTPaHEHHUE MTOTIEPEUHBIX U IPOIOJILHBIX BOJH.

Komneob:romeecs Temo Kak HCTOYHUK 3BYKa.

Ha6JHOZIeHI/Ie OTPAXXCHUA U NIPCIIOMIICHUA MEXaHNYCCKUX BOJIH.



Habnronenue natepdepeHimm u 1uppakiid MEXaHUIECKUX BOITH.

3BYKOBOM pe30HaHC.

Habnronenue cBsA31 rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAOH U 4acTOTON KoJeOaHHH.

HccnenoBanne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpPaKEHHE, TMPENIOMIICHHE, MOJSpH3aLNs,
ndpaxyst, ”HTEpEepeHITHsL.

Tema 3. Onmuka

I'eomeTpuyeckas ontuka. [IpsmonuHeitHOEe paclipocTpaHEHNE CBETa B OJHOPOIHON cpene. JIyu cBeTa.
ToueuHbI ICTOYHUK CBETA.

OTpaxkenne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHHI B IITIOCKOM 3€pKaJIe.

[Ipenomiienne cBera. 3aKoHBI MpeOMIICHHUS cBeTa. AOCOIOTHBIN MoKa3aTenb npenomienus. [lonnoe
BHYTpEHHEE OTpaxkeHHe. [IpeaenpHblil yroi NOIHOr0 BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CioxHbIi cocTaB Oenoro cseta. L{serT.

CoOwupatomue u pacceuBarouye JUH3bI. ToHKas JuH3a. DOKYCHOE PAacCTOSHHE W ONTHUYECKas CHIa
ToHKOM nuH3BL. [locTpoeHne mM300pakeHuil B COOMpAIOIIMX M PACCEHBAIOIIMX JHH3aX. PopMylia TOHKOH
JIMH3LL. YBEIIMUCHHUE, TaBACMOE JIMH30M.

[Ipenens NpUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. Untepdepenmms cBeta. KorepeHTHbIe HCTOYHHMKH. YCIOBHA HaOMIOACHUS
MaKCUMyMOB ¥ MHHUMYMOB B HHTEp(EpPEHIIMOHHONH KapTHHE OT JABYX CHH(Aa3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxmus ceera. JudpakimonHas pemérka. YciaoBre HaONIOJCHUS TIIABHBIX MaKCUMYMOB IpH
MaJieHU MOHOXPOMAaTHYECKOTO CBeTa Ha NU(PAKITMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUYecKue yCTPOWCTBA M MPAKTHIECKOE MPUMEHEHHE: OUKH, TTyma, (oToanmapar, IpOoeKIIHOHHBIH
amnmapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAS OINTHKA, TU(PAKIINOHHAS PENIETKA, TIOISAPOHI.

Jemoncmpayuu

[IpsamonuueliHOE pacIpoCcTpaHEeHUE, OTPaKEHHE U MperoMiieHHe cBeTa. ONTHUECKHE TPUOOPHI.

[Tonnoe BHyTpeHHEE OTpaxkeHue. Moaenb CBETOBOJA.

HccnemoBanne cBOMCTB M300pakeHUH B TIMH3AX.

Moenu MUKpPOCKOIIa, TeIEeCKOoIa.

Habmonenmne natepdepernnm creta.

Habmonenune mudpaximm ceera.

HaOuroienue qucrnepcun ceera.

[Tosryuenue criekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOMIBIO MU PAKITHOHHONW PEIIETKH.

Habnronenue nosisipusanuu cBera.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenne mokazaTens MpeIoMIIeHIS CTEKIa.

HccenenoBanre cBOWCTB H300paKEHHUH B JTMH3AX.

Habnronenue aucnepcun cBeTa.

Paznen 6. OCHOBBI clleHHAILHON TEOPHH OTHOCHTEILHOCTH
['panunpl  NPUMEHMMOCTH  KJIACCMYECKOW  MEXaHWKH. [locTynaTel — CHEIUAIBLHOW — TEOpHUHU
OTHOCHUTEIHHOCTH: WHBAPUAHTHOCTh MOJYJs CKOPOCTH CBE€Ta B BaKyyme, IPHHIAII OTHOCHUTEIHLHOCTH
OliHIITEHA.
OTHOCUTEIILHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAIIICHUE JITHHEI.
DHeprus U UMITYJILC PEISTUBUCTCKOMN YaCTHIIBI.
CBsI3b MaCChl ¢ SHEPIHEH U UMITYJIbCOM PEISITUBUCTCKOMN YaCTHIIBI. DHEPIUs MOKOSL.

Pasnea 7. KBanToBasi puznka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
dotonbl. Dopmyina [1naHka cBs3u 3HEprHH (OTOHA C €r0 YaCTOTOH. JHEPTHs U UMITYJILC (POTOHA.
OtkpeiTie u uccnenoBanue (orodddexra. Ompitet A. I'. CroneroBa. 3akoHsl ¢oTodddexTa.
VYpaBuenue DitHmreliHa s potordpdexra. «KpacHas rpanuna» horoaddekra.
Hasnenue ceera. OnbiTe! [1. H. JIeGenena.
XHUMHUECKOE ACICTBUE CBETA.



TexHuueckue ycTpoHCTBa M TMPaKTHYECKOE NMPUMEHEHHE: (OTOIEMEHT, (POTOJNATUHK, COIHEUHAS
OaTapesi, CBETOAMOI.

Jlemoncmpayuu

®oro3dexT Ha ycTaHOBKE ¢ MUHKOBOMW TUTACTUHOM.

Hccnenoanne 3akoHOB BHeIIHEro GoToaddekra.

Ceeronuno.

ConneuHast Oarapes.

Tema 2. Cmpoenue amoma

Mopnenp aroma Tomcona. OmbiThl Pesepdopma mo paccesHuto o -yactuil. [lmaHeTapHash MOICIb
atroma. Iloctynatel Bopa. WM3nydenne u moriomieHne (GOTOHOB NpH IEpexoje aToMa € OJHOIO YPOBHS
SHEpruu Ha Apyroi. Buzpl ciekTpoB. CeKTp ypOBHEH 3HEPTHU aTOMa BOJOPOJIA.

BonHoBblie cBoiicTBa yacTuil. BonHel e bpoitnsa. KopnyckyisipHO-BOTHOBOH Ayalnu3M.

CrIoHTaHHOE U BBIHY)KJICHHOE H3JIy4YEHUE.

TexHuueckue yCTpOWCTBA M HPAKTUUYECKOE NPHMEHEHHE: CHEKTPAJbHBIA aHaIu3 (CIEKTPOCKOII),
J1a3ep, KBAaHTOBBIN KOMIIBIOTED.

Lemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenne IIUHBI BOJIHBI J1a3epa.

Habmonenne nuHeyaThIX CIIEKTPOB W3TYUYESHHMS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomuol

Hab6nronenue nuaeiyaToro crexTpa.

Tema 3. Amomnoe aopo

DKCTIIepUMEHTHI, TOKA3hIBAIOIINE CIOKHOCTh CTpOSHUS siapa. OTKPBITHE PaTlOAKTHBHOCTH. OTBITHI
Pesepdopna mo ompeneneHUI0 cocTaBa paguoaKTUBHOTO u3iaydenus. CpolicTBa anbda-, Oera-, ramma-
n3ny4yeHus. BnusHue paanoakTHBHOCTH Ha XKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HelTpoHa. HykmonHas moxens siapa [eiizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uuncio aapa. 130Tonsl.

Anbda-pacnian. DNEKTPOHHBIA M  TO3WTPOHHBIM  Oera-pacman. [amma-m3nydenue. 3akoH
PaAMOaKTUBHOTO pacraja.

DHeprus CBS3H HYKJIOHOB B sifpe. Snepubie cuitbl. JledexT Macch sapa.

SnepHble peakiuu. [lenenue u cunTes suep.

Snepusiii peakrop. TepmosimepHblii cuHTe3. [IpoOiaeMbl M MEpCIEKTHBBI SAEPHON DHEPreTHKH.
DKOJIOTUYECKHE aCTIeKTHI SIePHON IHEPTETHUKU.

OnemeHTapHbIe YacTULIbl. OTKPBITHE TTIO3UTPOHA.

Metoabl HaOIIOAEHUS U PETUCTPAIMU 3JIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaIbHbIE B3aUMOecTBHA. ENMHCTBO (hn3nyuecKoi KapTHHBI MEpA.

TexHuueckue ycTpOHCTBa M MPAKTUUYECKOE MPUMEHEHHWE: NO3UMETp, Kamepa BuibcoHa, siaepHbIil
peakTop, aroMHast bomoOa.

Jlemoncmpayuu

Cu€TunK MOHM3UPYIOIINX YaCTHII.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pasnes 8. Di1eMeHTHI ACTPOHOMUM M ACTPO(PU3UKH

Otanbl pa3BuTUs acTpoHomud. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMUM.

Bup 38é3mH0ro HeOa. Co3Be3nus, IpKUe 3BE3/IbI, IJIAHEThI, UX BUIUMOE JIBHIKCHUE.

CoIlHeYHas CUCTEMA.

Conuue. ConneyHast akTUBHOCTh. Mctounuk sHepruum ConHua U 3BE3A. 3BE3NBI, UX OCHOBHBIC
XapaKTepUCTHKU.  JlmarpamMma  «CIEKTPadbHBIA  KJAacC  —  CBETHMOCTB».  3BE3MBI  TIJIABHOMU
MOCIEOBATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» [IJIsS 3BE3J TJIABHOM MOCIIECI0BATEIILHOCTH.
Buytpennee ctpoenue 3BE3a. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKIECHUU U 3Bomtonuu CoiaHua u
3BE3/1. DTallbl )KM3HH 3BE3I.

Mnuneunsiit [TyTs — Hamma ['anaktuka. [lomoxxenne n aemwkenne Conaima B ["anakTuke. TUIBI rajJakTHK.
Pannoranaktuku u kBa3apbl. UEpHbIE IBIPHI B APAX TaJAKTHK.



Bcenennas. Pacmmmpenne Bceenennoil. 3akon Xa00Osa. Pazberamme ramaktuk. Teopust bombioro
B3pbIBa. PETMKTOBOE H3IIydeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpobiaemMbl acTpOHOMHUH.

Yyenuueckue nabnooenus

HaOnronenust HEBOOPY)XEHHBIM TIJ1a30M C MCIIOJIb30BAHHUEM KOMIBIOTEPHBIX IPWIOKEHUH JUIs
oTpenesieHUs TOJOKEHUs] HEeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBEepHOTo
MONTyIIAPHS U SIPKHUE 3BE3BI.

Hab6mronenus B Teneckon JlyHsl, manet, Miteanoro [lytu.

Oo0o0maromee MOBTOPeHUE

Ponb ¢pu3uKu 1 aCTPOHOMHUHU B SKOHOMUYECKOM, TEXHOJIOIMYECKOH, COLMAIILHON M 3THUECKON cdepax
JIeSITEIBHOCTH YeNIOBEKa, POJb U MECTO (PM3MKH M aCTPOHOMHHU B COBPEMEHHOW HAy4YHON KapTHHE MUDA,
ponb ¢u3nveckoil Teopud B (OPMHUPOBAHMM TNPEACTABICHUA O (HU3MYECKOH KapTHHE MHUpPA, MECTO
¢u3nueckoil KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUH O
MIpHUpO/IE.

Me:xnpeaMeTHbIe CBA3U

Uzyuenne kypca ¢uzuku 6azoBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢ yu€ToM CoAepKaTeNbHbIX
MEXITPEIMETHBIX CBS3EH ¢ KypcamMu MaTeMaTHKy, OMOIOTHH, XUMUH, TeoTrpadyu U TEXHOJIOTHH.

Meowcnpeomemmuvie noHAmMuUsA, CBSI3aHHBIE C HM3yYEeHHEM METOJIOB HAYYHOTO IIO3HAHUS: SIBJICHHE,
Hay4HbIi (akT, rumoresa, (usndeckas BelWYMHA, 3aKOH, TEOpHUs, HaONIONEHHE, OSKCICPUMEHT,
MOJIETTPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMBl YpaBHEHHUH, TPUTOHOMETpPHUYECKHE (YHKIMH: CHUHYC, KOCHHYC,
TaHT€HC, KOTAaHT€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HMX MPOEKIUH Ha OCH
KOOpAWHAT, CJIOKCHHE BEKTOPOB, IIPOM3BOAHBIC JIEMEHTapHBIX (yHKIMH, TNpU3HAKH 1Ox00usS
TPEYroJbHUKOB, ONpeAeIeHUE IUIOMAAN TUIOCKUX Guryp u oonséma Tei.

bBuonocus: snexrpudeckre SBICHNUS B )KUBOW NPUPOJIE, KojeOaTeIbHbIC TBUKEHUS B )KUBOW TIPUPOJIE,
ONTUYECKUE SBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE paHallii HA KUBbIC OPTaHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJEKYJ, KPUCTAIUIMYECKAs CTPYKTypa TBEPIABIX TeN, MEXaHU3MBI
00pa3oBaHMs KPUCTALIHYECKON PEIETKH, CIIEKTPAIbHbIN aHATU3.

I'eozpaghusa: MarHUTHBIE MTOJFOCA 3€MIIH, 3aJI€)KU MarHUTHBIX PyA, (OTOCHEMKA 3eMHON TIOBEPXHOCTH,
MIPEICKAa3aHAE 3€MIIETPSICCHH.

Texunonocus: JHHUW DJEKTpolepeAad, TeHepaTop MEpPeMEHHOro TOKa, JJIEKTPOJIBUTATEIb,
WHIYKIMOHHAS T1€4b, pajap, paiuolnpuéMHIK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neub, NpoeKIuOHHBIN
anmapar, BOJIOKOHHAs! ONTHKA, COTHEUHast OaTapes.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI IIO ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydeOHOTO Tpeamera «®Pu3mka» Ha ypoBHE cpeaHero obmiero oOpaszoBaHus (06a30BBIH
YPOBEHB) JIOIKHO OOECIEUUTh JOCTIKEHHE CIEAYIONINX JUYHOCTHBIX, METAIPEJMETHBIX W TPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.

JJMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHEIE pe3ynbTaThl OCBOCHHS Y4eOHOTO npeamera «Du3nkay JOMKHBI OTPaKaTh TOTOBHOCTh U
CIOCOOHOCTh 00YYaIOIIMXCS PYKOBOACTBOBAaTHCS C(HOPMHUPOBAHHON BHYTPEHHEW NO3HMIMUEH JIMYHOCTH,
CHUCTEMOHN IIEHHOCTHBIX OPHCHTALMH, IO3UTHBHBIX BHYTPEHHHUX YOSXKICHHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHEIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pacCIIMpPeHHe JKWU3HEHHOTO OIbITa W  ONbBITa
NESATEILHOCTH B MPOIECCe pealu3allii OCHOBHBIX HAIIPABJICHWH BOCIUTATEIBHON NESTEIEHOCTH, B TOM
YHCclie B 4acTH:

1) rpasaaHcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKITAHCKOHN MO3UIMH 00yYaIOMIET0oCs KaK AKTHBHOTO M OTBETCTBEHHOTO 4WJICHA
pOCCHUICKOTO O0IIIEeCTBa;

MPUHSATHE TPAIUIIMOHHBIX O0IIEYEIOBEYSCKUX T'YMAaHUCTUYECKUX U IEMOKPATHYECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIFHOCTh B MHTEPECaX TPakJaHCKOTO OOIIeCTBa, y9acTBOBATh B
camMoyTpaBJeHHH B 00pa30BaTeIbHON OpraHu3aIlny;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAIILHBIMA WHCTUTYTaMH B COOTBETCTBUH C WX (YHKIUSAMH U
Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHHUTAPHOHN M BOJIOHTEPCKOH IEATENEHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUHCKON TPAXKAAHCKON MIICHTUIHOCTH, TATPUOTH3MA,

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, ITOCTIKEHHSIM POCCHICKUX YUYEHBIX B
o0xacT GU3KUKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHNS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIGHWBAaTh CHUTYAallMI0 W TPHHAMATh OCO3HAHHBIE pEIICHHs, OpPHUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B JICATEIBHOCTH YUYEHOTO;

0CO3HAaHHUE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPYy, BKIIOUas O3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nUecKoii HayKe;

5) Tpy10BOr0 BOCIMTAHMSA:

MHTEpEC K pa3INYHBIM cdepaM TpoPecCHOHATFHOUW NEATENbHOCTH, B TOM YHCIE CBS3aHHBIM C
(pM3UKOW W TEXHUKOHM, YMEHHUE COBepIIaTh OCO3HAHHBIN BBHIOOP OyAyIlIel NpodeccHu M PeaTu30BBIBATH
COOCTBEHHBIE JKU3HEHHBIE TUTaHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO W caMOOOpPa30BaHUIO B 00acTH (GU3UKHU Ha MPOTHKCHUH
BCE JKU3HU,

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

c(OpMHUPOBAHHOCTH DKOJIOTUYECKOW KYIBTYPHI, OCO3HAHUE TII00ATHHOTO XapaKTepa HKOIOTHIECKIX
npobiem;

IUIAHUPOBAHUE W OCYIICCTBICHHUE JCHUCTBUI B OKpyXKarolleld cpele Ha OCHOBE 3HAHUS LEJeH
YCTOWYHMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacuIMpenHre OIbITa IEATEIbHOCTH IKOJIOTHIECKON HAIIPABIEHHOCTH Ha OCHOBE MMEIOLTNXCS 3HAHUH
o (u3mKe;

7) LEeHHOCTH HAYYHOI'0 NTO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
(u3nUecKoil HAYKH;

OCO3HAaHWE IICHHOCTH HAy4YyHOW JESTeNbHOCTH, TOTOBHOCTH B IIpoOllecCe H3YYCHHS (DH3UKHU
OCYIIECTBJIATh MPOSKTHYIO M UCCIIC0BATEIBCKYIO JICATSIbHOCTh HHANBUIYAIbHO U B IPYIIIIE.



METAIIPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBIEC yHHBePCAJIbHBIE y4eOHbIEe el CTBHS
BazoBrble jjornueckne aeicTBus:

CaMOCTOSTENBHO (OPMYIIMPOBATE U aKTyaJIH3UPOBATH ITPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OIIPEIEIIATh LIeJIU AeATEIbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTHKEHMUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHSI B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSIX;

pa3pa0aThiBaTh IUIAH PEIICHUS NPOOJeMbl C YYETOM aHalu3a HUMEIOIIMXCS MAaTEePHAJIbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JESITEIBHOCTh, OLEHMBATh COOTBETCTBHE DPE3YJIbTATOB LEJSAM, OLCHHBATH
PHUCKH TIOCIEICTBUI EATENBHOCTH;

KOOPJWHHUPOBATH U BBHITIOJHATH pa0OTY B YCIOBHUSIX PEabHOTO, BUPTYAILHOIO H KOMOMHUPOBAHHOTO
B3alMOJEICTBHS;

pa3BUBaTh KPEaTUBHOE MBILUICHHE MIPU PEIICHUH )KU3HEHHBIX POOIIEM.

Ba3zoBrble uccienoBaTebckue AelicTBUA:

BJIJIETh HAYYHOH TEPMUHOJIOTHUEH, KITFOUEBBIMH MOHATHSIMHU ¥ METOAaMHU (U3HUYECKON HAYKH;

BJaJleTh HAaBBIKAMU Y4EOHO-MCCIICIOBATEIbCKONH M NPOEKTHOW AEATENFHOCTH B 00JacTH (U3UKH,
CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEILHOMY TMOWCKY METOJIOB pelleHHs 3afad (QU3HYECKOTO
COACPpKaHUA, IPUMECHCHHNIO PA3JIMYHBIX METOAOB ITO3HAHMA

BIaleTh BHIAMH JEATEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAaHHUS, €ro HHTepHpeTalu,
peoOpa3oBaHUI0 M IPUMEHEHHIO B Pa3IMYHbIX YUEOHBIX CUTYaLMAX, B TOM YMCJIE NIPU CO3JaHUU Y4EOHBIX
MIPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBIISITH IPUYMHHO-CIICICTBEHHBIE CBS3M M AaKTyaJM3UPOBATh 3a/ady, BBIABHTaTbh TUIOTE3y €€
pelieHus, HaxXOAWTh AapryMEHTBl MAJsl [OKa3aTeJIbCTBA CBOMX YTBEP)KICHMH, 3aJaBaTh NapaMmeTpbl U
KPUTEPHHU PELICHUS;

AHAJIM3UPOBATH IIOJTYUYCHHBIC B XOJC PCHICHUA 3aaadd pPE3YJIbTaTbl, KPUTHYCCKH OLICHMUBATHL HX
JOCTOBEPHOCTH, IPOrHO3UPOBATh HU3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATENBHOCTH, B TOM YHCIIE IPU
W3yYeHHU U3NKH;

JlaBaTh OLEHKY HOBBIM CUTYaLlUsIM, OLIEHUBATh IPUOOPETEHHBIN ONBIT;

YMEThb IEPEHOCHUTH 3HAHUS 110 (PU3MKE B IPAKTHUECKYIO 00JIACTD XKU3HEACATEIbHOCTH;

yMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BbIABUI'aTb HOBBIC UACH, TIpEAJIaraTb OPpUTIMHAJIbHBIC MMOAXO0Abl U PCIICHUA

CTaBUTh NMPOOJIEMBI U 337a4H, AOIYCKAIOIINE aJbTEPHATUBHbIC PELLICHU.

Pa6ota ¢ undopmanueii:

BJaJleTh HABBIKAMHU MOJydeHHsT MHpOpManuu (U3NUECKOTO COACpKaHUS M3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITETIBHO OCYILIECTBIIATH MOUCK, aHAJIM3, CUCTEMATH3aLUI0 U MHTEPIPETali0 HH(OpMaLuu
Pa3NUYHBIX BUIOB U (OPM IPEACTABICHUS;

OLIEHMBATH JIOCTOBEPHOCTH HHPOPMALIUH;

HCIONb30BaTh CPEICTBA HMH(GOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTMIl B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKAaTHBHbBIX U OPraHU3ALMOHHBIX 3a/la4 ¢ COOJII0fEHHEM TPeOOBaHUM 3PrOHOMMKH,
TEXHUKH O€30MacHOCTH, THTHEHBl, pecypcocOepeKeHHs, MPaBOBBIX W ATHYECKHX HOPM, HOPM
nHPOPMALIMOHHON 0€301MacHOCTH;

cO3/1aBaTh TEKCThl (PU3MYECKOIO COMACPXKAHUSA B pa3IW4HbIX (opMaTax ¢ yduyéToM Ha3HAUCHMSA
nHPOPMALIMH U 1IETICBO ayIUTOPUH, BEIOUPast ONTUMANbHYIO0 (hOpMY HpEACTaBICHHUS U BU3YIN3AIIH.

KoMMyHnkaTHBHbIE YHUBEPCcAJIbHbIE yUeOHbIe 1eCTBUA:
OCYIIECTBIATH OOIIEHNE HA YpOKax (U3UKK U BO BHEYPOUHOU JEATEIHLHOCTH;
Pacno3HaBaTh MPEANOCHUTKA KOH(GIMKTHBIX CUTYAIlMi U CMATYaTh KOH(DIUKTHL;
Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHMUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh ¥ MCII0JIb30BaTh IPEUMYIIeCTBa KOMaHAHON U MHANBUIYaJIbHON pabOTHI,
BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI C yU4ETOM OOIIUX MHTEPECOB U BO3MOKHOCTEH
KaXXJIOr0 WieHa KOJUIEKTHBA;



MIPUHAMATE LIEJTH COBMECTHOW JEATEIbHOCTH, OPTaHM30BBIBATh M KOOPAWHUPOBATH NEHCTBHA MO €&
JIOCTIDKCHUIO: COCTABIIATh TUIAH MEUCTBHM, pacHpeleisITh POJIH ¢ YIETOM MHEHUH YJaCTHHKOB, OOCYKIIaTh
pe3yIbTaThl COBMECTHOU PadOTHI,

OIICHMBATh Ka4yeCTBO CBOETO BKJaNa M KaXKJIOrO Y4YaCTHHKA KOMAaHABI B OOIIWI pe3ylbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

MpenjiaraTh HOBBIE MTPOEKTHI, OIEHNUBATh MICU C TTO3WUITUN HOBH3HBI, OPUTHHAIHLHOCTH, MPAKTUIECKON
3HAYUMOCTH;

OCYIIECTBJIATE IIO3UTUBHOC CTPATCTUYCCKOE IIOBCIACHHWE B PA3JIMYHBIX CUTyalluAX, IPOABIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIE yieOHbIe el CTBHUSA
Camoopranuszanus:

CaMOCTOSITEIBHO OCYLIECTBIATH MO3HABATENBFHYIO JESITEIbHOCTh B 00JacTH (U3UKH U aCTPOHOMHH,
BBISIBJISITH TTPOOJIEMBI, CTABUTH U ()OPMYITUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETIFHO COCTABIIATH IUIaH PElICHUs] PACUETHBIX U KaueCTBEHHBIX 33/ady, IJIaH BBIOJIHEHUS
MPaKTUIECKOW PabOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M NIPEANIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalIUsM;

pacmmpsTh paMKH y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX IPEAIOUTCHU;

JieNiaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OIIEHWBATh MPUOOPETEHHBIN OIIBIT,

Croco0CTBOBaTh (POPMHUPOBAHWIO W TPOSBICHUIO DPYAMIAA B 001acTd (U3HUKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTE/IbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH MHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CHUTYyAallUsIM, BHOCUTh KOPPEKTUBHI B JESITEIBHOCTh, OLICHUBATh COOTBETCTBUE
Pe3yIbTaTOB LENSIM;

BJIQJICTh HAaBBIKAMHM II03HABATCIbHONW pE(ICKCUM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUH U
MBICJIUTENIbHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCTIONB30BaTh MPUEMBI peIeKCUH TSI OTICHKH CUTYaIliH, BRIOOPa BEPHOTO PEIEHYIS,;

YMETb OIIEHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 UX CHIKEHHIO;

MNPUHUMATh MOTHBBI U apTyMEHTBI APYTUX MIPU aHAJIU3€E PE3YJIBTATOB ACSTEIbHOCTH;

MPUHAMATE ce0s1, TOHUMasi CBOM HEJIOCTATK! U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U a@pTYMEHTBI APYTUX MIPH aHAIN3€E Pe3yIbTaTOB ACSITEIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpornecce mocTmkeHUS THYHOCTHBIX PEe3yJIbTaTOB OCBOCHHS MPOTPAMMBI MO (hHM3HMKE A YPOBHS
cpeanero oOmiero o6Opa3oBaHHs Yy O0Oy4YalOmIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIH WHTEIICKT,
Mpeanonaraloufii COPMHUPOBAHHOCTS:

CaMOCO3HAHMS, BKIIIOYAIOMIETO CIIOCOOHOCTh TOHHUMATH CBOE 3MOIIMOHAIBHOE COCTOSHUE, BHUIETH
HaIpaBlIeHUs Pa3BUTHSI COOCTBEHHOI SMOIIMOHAIBHOM chepsl, ObITh yBEpEHHBIM B cebe;

CaMOpEeryJIMpOBaHus, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CITIOCOOHOCTh aJaNTHPOBATHECS K SMOIMOHAIBFHBIM U3MEHEHHSIM W MPOSBISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHMBAlLIMHM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTM)KEHHIO LENH U YCIHEXy, ONTHMH3M,
VHUIMaTUBHOCTh, YMEHHE AEHCTBOBATh UCXOS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIFOYAIONIEH CIOCOOHOCTh MIOHMMATh 3MOIIMOHAIBEHOE COCTOSIHAE IPYTHX, YIUTHIBATH €r0
MIPU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTICPEKUBAHMUIO;

COIMAJbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JIPYTHMMH JIOJABMH,
3a00THUTHCS, IPOSIBIIATH UHTEPEC U Pa3peraTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIbTATBI
K xoHmy obydenus B 10 kjacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD Y OOYYAIOINXCS] YMEHUI:
JEMOHCTPHPOBATh HA MPHMEpPax pojb U MeCTO (U3UKK B (POPMHUPOBAHHUH COBPEMEHHOW HAyYHOU
KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJIOIUH, B IPAKTHYECKON ACSITEIBHOCTH JIFOIEH;



YUUTBIBaTh TPaHUIBl IPUMEHEHHMs] M3YYeHHbIX (PU3MYEeCKUX MOAeNel: MaTepuajbHas TOYKa,
UHepIMaIbHasg cucTeMa OTc4€Ta, aOCOMIOTHO TBEPAOE TEJIO, MIEaIbHbIM ra3, MOJEIU CTPOEHHs Ia30B,
XKHUIKOCTEH U TBEPABIX TeJ, TOUCUHBIHN IIEKTPUIECKUN 3apsi MPU PelIeHUH (U3NIECKUX 3a1ay;

pacmo3HaBaTh (hU3NYECKUE SIBICHUS (TMpOLECcChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIDHO-KHHETUYECKOM TEOPHM CTPOCHHMs BEINECTBA M DJJIEKTPOJAMHAMHMKH: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE IPSMOJMHENHOE ABHXXEHHE, CBOOOAHOE MaJeHUE TeJl, JIBW)KEHHE II0 OKPY>KHOCTH,
WHEpLYsl, B3auMOIeHCcTBUE Tell, TU(Py3usi, OPOYHOBCKOE ABMKEHUE, CTPOSCHHE KUAKOCTEH M TBEPIBIX Tell,
M3MEHEeHHe 00bEMa Tell pY HarpeBaHUH (OXJIAXKACHHH), TEIUIOBOE PaBHOBECHE, HCIIAPEHNE, KOHICHCAIINA,
IUTaBJIEHUE, KPUCTAJUIM3ALWs, KHUIEHHWE, BIAXXHOCTh BO3AyXa, IIOBBIIIEHWE JaBIEHHS Traza IpH €ro
HarpeBaHUM B 3aKPBITOM COCYyZE€, CBA3b MEXIYy IapaMeTpaMHd COCTOSHHMS Ta3a B H30Mpoleccax,
JJIEKTpU3aLUs Tell, B3aUMOJEHCTBHE 3apsi0B;

OIMMCHIBATh MEXAaHWUYECKOE JBIDKEHHE, HCIONb3ys (PU3HYECKHe BENWYHMHBL KOOpAWHATA, IYTh,
MEpeEMEIIEHNE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHia, HUMIIYyJbC Tela, KHHETHYEeCKas »JHEeprus,
MOTEHIMANbHAS PHEPrus, MexaHu4yeckas padoTa, MEXaHHYECKash MOIIHOCTh;, IPH ONHCAHUM IPABUIBHO
TPaKTOBaTh (DU3UYECKUH CMBICT UCIONB3yEMbIX BEIMYMH, HMX OOO3HAYEHWS W EIAMHUIIBI, HaXOIHTh
(hopMyIIbI, CBA3BIBAIONINE JAaHHYIO (PU3MUECKYIO BEIMYHMHY C JPYTUMH BETHIHHAMM,

ONMCHIBATh W3y4YCHHBIC TEIUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SIBICHHS, MCIOJIB3Ys (Qu3nyecKue
BEJIMUMHBL: JaBICHUE Ta3a, TeMIlepaTypa, CpeIdHss KHHETH4YecKas OSHEpPrus XaoTHMYECKOTo JBM)KEHHUS
MOJIEKYJI, CPEIHEKBAIPATHYHAS CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHeprus, pabora
rasa, Ko3(G(GUIUEHT MOJE3HOro AEHCTBHS TEIUIOBOI'O IBHUraTelsl; NPW ONHMCAHWU IPABUIBHO TPAKTOBATH
(u3MUecKuil CMBICII HCIOJb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS] W EIUHUIBI, HAXOAUTh (HOPMYIbI,
CBSI3BIBAIONINE JaHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMH BETHYMHAM;

OIMCHIBATh M3YUYCHHBIE HJICKTPUYECKUE CBOMCTBA BEIIECTBA M 3JEKTPHUUECKHE SBICHHUS (IPOLIECCHI),
UCTIONB3Ysl (PU3MYEeCKHe BETMYMHBI: DIIEKTPUUYECKUN 3apsifl, JIEKTPUUYECKOE M0Je, HANPsKEHHOCTh IO,
MOTEHIIHAN, PAa3HOCTh TMOTCHIMAJIOB; NPU ONHCAHHMM NPABWIBHO TpPAaKTOBAaTh (PU3MYECKUHA CMBICI
WCTIONB3YEMBIX BEIUYMH, MX 0003HAYEHHS M EOUHHUIBL;, YKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE IAaHHYIO
(pU3UUECKYI0 BEIMYHHY C APYTHMH BEITMUYHUHAMUY;

aHAJIM3UPOBaTh (PU3MUECKHE IMPOLECCHl U SIBICHUS, UCHONB3YS (U3NUECKUE 3aKOHBl W HPUHLUIIBL:
3aKk0H BceMupHoro tarorenus, I, II u III 3axonsl HbIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW 3HEPrHUU,
3aKOH COXpaHEHHs HUMITYJIbCa, IPUHIUI CYNEPIO3ULIUN CHII, TPUHLUI PABHOIIPABHS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ta30BBIE 3aKOHBI, CBA3b CPEIHEH
KHHETUYECKOW JHEPTUU TEIUIOBOTO JIBIDKEHUS MOJICKYJI ¢ aOCOJIFOTHOM TemrepaTypoi, MEpBBIA 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAaHEHHUS DJIEKTPUUYECKOro 3apsna, 3akoH KynoHa, mpu >ToM pa3nuyarhb
CIIOBECHYI0 (OPMYITHPOBKY 3aKOHA, €r0 MAaTeMAaTHYeCKOE BBIPAKEHHE M YCIOBHA (TPaHUIBL, 00JIacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIIMITBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3inyarh
yCII0BHS MX 0€30I1aCHOI0 MCIIOIb30BAaHUS B IOBCEAHEBHON JKU3HHY;

BBINOJIHATH SKCIICPUMEHTHI 110 UCCIIEAOBAHNIO (PU3NYECKUX SIBICHUH U IPOLIECCOB C UCIIOIb30BaHUEM
OpSIMBIX W KOCBEHHBIX M3MEPEHHUH, MpH 3TOM (OPMYIUpPOBaTh MpoOiieMy/3agady M THUIOTE3y Y4eOHOTO
9KCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 IPEAJIONKEHHOrO0 OOOpYyAOBaHMS, MPOBOIUTH ONBIT U
(hopMynHupoBaTh BBIBOBI;

OCYIIECTBIIATH MpsIMBIE M KOCBEHHBIE H3MEpeHHA (PH3MYECKHX BEJIWYHMH, NP 3TOM BBIOMpATh
ONITUMAJIBHBIN CIOCO0 M3MEPEHUS U UCTIONIb30BAaTh N3BECTHBIE METOJIBI OLIEHKH MMOTPELIHOCTEH H3MEPEHUIA;

HCCIIEZI0BATh 3aBUCHUMOCTH MEXIy (U3MUYECKUMM BEJIMYMHAMHM C HCIOJIb30BAaHMEM IPSIMBIX
W3MEPEHHH, P 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATh PE3YJbTaThl MMOJYYCHHOW 3aBUCHMOCTH
(u3MUecKuX BEJIMYMH B BUJE TaOIHI M rPpaUKOB, AEIaTh BEIBOJIBI IO Pe3yIbTaTaM UCCIICAOBAHHUS;

cobmroaTe TpaBmiia O€30macHOTO TpyJda IpU TPOBEACHUHM HCCIENOBAaHMI B paMKax ydeOHOTo
JKCIEpUMEHTa, y4eOHO-MCCIIEeIOBATEIIbCKOM M INPOEKTHOH  NESTEIbHOCTH C  UCIIOJIb30BaHUEM
HU3MEPUTENBHBIX YCTPOICTB U 1a00paToOpHOro 000pyI0BaHUS;

penate pacuéTHBIC 33/1a4M C SBHO 33JaHHOM (U3NYECKON MOJIEIbIO, NCTIONB3YS (PU3MUECKHE 3aKOHBI
W TIPUHIIUTIBI, HA OCHOBE aHAIM3a YCJIOBHSI 33]]a4d BHIOMPATh (PM3MUYECKYIO MOJIETh, BHIIEIATh (hru3ndeckue
BEJIMYMHBI M (OPMYJIBI, HEOOXOOUMBIE JJsl €€ peIleHHs, MPOBOJUTH Pacu€Tbl M OLEHHWBATH PEATbHOCTH
MOJTYYEHHOT0 3HaUeHHs (PU3NIECKON BEIUINHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPANBATh JIOTHYECKH HEMPOTHBOPEUNBYIO LIEMIOYKY PacCyKIEHUI
C OIOPO¥ Ha M3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHUE ABJICHMUS;



WCTIONB30BaTh TPH PEIICHWH YYeOHBIX 3a7ad COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJIOTHHU I
MOWCKa, CTPYKTYPUPOBaHUS, WHTEPIPETalMd M TMPEACTaBICHHS Yy4YeOHOH W HAyYHO-TIOMYJIAPHOU
nH(pOpMaIUU, TOIYYCHHONM W3 pa3IUYHBIX WMCTOYHUKOB, KPUTHYSCKH aHAIM3HPOBATH TOIYYaeMYHO
UHOPMAILHIO;

MPUBOJUTh TPUMEPHl BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUYEHBIX-PU3UKOB B DPAa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPY’KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

WCIIONIb30BaTh TEOPETUYECKHE 3HaHUS TO (U3MKE B TOBCEIHEBHOW XHU3HU IS OOECIICUCHHS
0e30macHOCTH PU OOPAIIEHUH ¢ TPUOOPAMH H TEXHHUECKUMH yCTPONCTBAMHU, TSI COXPAHEHHS 3I0POBBS U
COOJTIOIEHUST HOPM JKOJIOTHIECKOTO TIOBEICHUS B OKPYKAIOIICH cpere;

paboTaTh B TPYIIIE C BBIIOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJEH, IIAaHUPOBATh PabOTy TPYIIIIHI,
pPaIMOHANBHO PACHPEeNiaTh OOS3aHHOCTH W IUIAHUPOBAThH JESTEIHHOCTh B HECTAHAAPTHBIX CHUTYAIUAX,
aJICKBATHO OLICHUBATh BKJIA]] K&KIOTO U3 YIaCTHUKOB IPYIIIBI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI.

K xonmy obydenus B 11 kiacce mpenMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHI:

JIEMOHCTPHUPOBATh Ha MpHMEpax Pojb U MeCTO (HU3MKH B (POPMHUPOBAHWU COBPEMEHHON HAy4dHOU
KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MPAKTUUECKON JEATEIbHOCTH JIIOJIEH,
LETOCTHOCTh B €IMHCTBO (PH3UYECKON KapTHHBI MUPA;

YUUTHIBATh TPAHMIIBI MPUMEHEHHUS H3YyYCHHBIX (U3MYCCKUX MOJEJCH: TOYCUHBIA 3JICKTPUUYCCKUI
3aps, JIyd CBETAa, TOUCUHBIN UCTOYHUK CBETA, sIEpHAs MOJIEIh aTOMa, HyKJIOHHAS MOJENIb aTOMHOTO Spa
MIpH pelieHu (PU3NIecKuX 3a/1ay;

pacno3HaBaTh (Qu3uMUecKkue sBIEHUS (TpoIlecchl) MW OOBACHATP HMX Ha OCHOBE 3aKOHOB
AJNIEKTPOIMHAMHUKYU U KBAHTOBOW (DU3MKH: DJICKTPUUECKAs IPOBOAMMOCTb, TEIIIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE JCHCTBUS TOKa, B3aWMOACHCTBHE MAarHUTOB, OHIIEKTPOMATHUTHAs HWHAYKLUS, JEHCTBUE
MarHMTHOTO TIOJI Ha MPOBOJHUK C TOKOM H JBIKYIIUICS 3apsi, SIEKTPOMAarHUTHEIE KOJIeOAHUS U BOJHBI,
MPSIMOJIMHEWHOE pPaclpOCTPaHEHUE CBETa, OTPaKCHHE, MNPEJIOMIICHUE, WHTephepeHnrs, IuQpakius u
MoJIsipU3alysl cBeTa, Auciepcust csera, (orosnextpuueckuii 3ddext (horoaddekr), cBeToBOC NaBneHwme,
BO3HHKHOBEHUE JIMHEHMYATOr0 CIEKTPa aToMa BOJAOPOJa, ECTECTBEHHAs! U HCKYCCTBEHHAS paJluOAKTUBHOCTH;

OMHCHIBATh WM3YYCHHbIE CBONCTBA  BEIIECTBA (DIEKTPUYECKHE, MAarHUTHBIE, OITHYECKHE,
ANIEKTPUYECKYIO TPOBOJUMOCTh PA3JIUYHBIX CPEA) M AJICKTPOMATHUTHBIC sBJICHUS (TIPOIIECCHI), MCIIONIB3YS
(m3nyecKkue BENMYUHBL: JIEKTPUUYECKUHA 3apsijl, CHJIa TOKa, AIIEKTPUUECKOE HANpSIKEHHE, DIEKTPUIECKOe
COTIPOTHBJICHHE, PA3HOCTh IMOTEHIIMAJIOB, 3JEKTPOABIDKYIIAS CHja, padoTa TOKA, WHAYKIWS MarHUTHOTO
nosist, cuia Ammepa, cuna JlopeHiia, HHAYKTUBHOCTb KAaTYIIKH, DHEPTHUS AJIEKTPUUECKOTO0 U MArHUTHOTO
MoJieH, TepuoJl W 4YacTtora KojeOaHui B KoyieOaTeIbHOM KOHTYpe, 3apsji U CHJIa TOKa B MpPOIECCe
TApPMOHHYECKUX DJIEKTPOMATHUTHBIX KoJeOaHWH, (POKYCHOE PACCTOSHHE W ONTHYECKas CHJIa JIUH3BI, TPH
ONMKUCAaHUU TPABWIHLHO TPAaKTOBaTh (PM3MYECKUN CMBICT HCIOJIB3YEMBIX BEIMYMH, UX OOO3HAYCHUS W
CIMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3MUYECKYIO BEITUYHHY C APYTUMU BEIIMYMHAMU;

ONHCHIBATh W3YyYEHHBIE KBAHTOBBIC SBICHWUS W MPOIECCHl, HCIONB3YS (PH3NUECKHE BEIHMYNHBI:
CKOpPOCTH 3JIEKTPOMArHUTHBIX BOIH, JJIMHA BOJHBI M YaCTOTa CBETA, DHEPTUS W UMITYyIbC (DOTOHA, TIEPHUOT
MOJTypacmaja, SHEPrusl CBSI3W aTOMHBIX SJEp, NPU OMUCAHUH MPABHIBHO TPAKTOBaTh (PU3UUECKUN CMBICI
WCTIONB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W EAWHUIBI, YKa3blBaTh (OPMYIBI, CBA3BIBAIONINE ITaHHYIO
(hm3HYecKyr0 BETUYNHY C APYTUMHU BEIMIMHAMH, BRIYUCISATH 3HAaUeHNE (PU3NIECKON BEITMINHEI;

AQHAJIM3UPOBATh (PU3MYECKUE TIPOIECCH U SBJICHUS, UCIOb3Ysl (PU3NYCCKHE 3aKOHBI U TPUHITUIIBL
3akoH OMma, 3aKOHBI MOCIEAOBATEIBLHOTO M IMapaJUICIbHOIO COEAMHEHUSI MPOBOJHUKOB, 3aKOH JIKOyIs—
JleHna, 3aKOH 3JIEKTPOMArHUTHOM HMHIYKLWHU, 3aKOH IPSIMOJMHEHHOrO paclHpOCTpaHEHUs! CBETA, 3aKOHBI
OTPaXCHUSI CBETa, 3aKOHBI MPEIOMIICHHUS CBETa, ypaBHeHUe OWHImTeHHa i (oTtoddderra, 3akoH
COXpAHEHUSl DHEPrUH, 3aKOH COXPAHCHUS HMITYJbCA, 3aKOH COXPAHECHMS BJICKTPUUECKOr0 3apsna, 3aKOH
COXpaHEHUs] MAacCOBOT'O YHUCNA, MOCTyJaThl bopa, 3aKOH paguOaKTHUBHOIO pPAclaza, MpU ATOM pas3indaTh
CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BhIpAKEHWE W YCIOBUS (TPAaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OTIPEIETIATH HAPABJICHNE BEKTOPAa HHAYKIIMA MarHUTHOTO TIOJIS IPOBOIHUKA C TOKOM, CHIIBI AMImepa
u cuiibl JlopeHiia;

CTPOUTH U ONKCHIBATH N300paKEHUE, CO3/]aBAeMOE TUIOCKUM 3epKaJioM, TOHKOH JINH301;

BBITIOJHATH 3KCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PH3UYECKUX SBICHUN U MPOIECCOB C UCTIOIb30BAaHHEM
NPSIMBIX M KOCBEHHBIX HM3MEPEHHi: Ipu 3TOM (HOPMYJIHPOBaTh MpoOseMy/3afady W TUIOTE3y y4eOHOro



OKCTIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TIPEUIOKEHHOTO OO0OpYIOBaHHSA, IPOBOAUTH ONBIT U
(bopMyIHpOBaTH BHIBOIbI,

OCYIIECTBIIATh MpPsIMBIE M KOCBEHHBbIE H3MEpPEHHs (PH3MYECKHX BEJIWYMH, HPU 3TOM BBIOMpATh
ONITUMAJIBHBIA CIOCO0 M3MEPEHUS U UCTIONB30BaTh U3BECTHBIE METOIBI OLICHKH MTOTPEIIHOCTEH N3MEPEHHIA;

UCCIIE0BAaTh 3aBUCHMOCTH (PM3WYECKUX BEJINYUH C HUCIIOIb30BAaHUEM MPSIMBIX W3MEPEHUH: PH 3TOM
KOHCTPYHPOBATh yCTAaHOBKY, (PMKCHPOBATH PE3YJIBTATHI MOJYYCHHOH 3aBUCHMOCTH (PM3MYECKUX BEIHUYHH B
Buze Ta0JIML ¥ rpaMKOB, 1ENaTh BEIBOJBI IO pE3yIbTaTaM HUCCIICTOBAHMUS;

cobmoaTe TpaBmiia OE30macHOTO TpyJda IPU TNPOBEJCHUHM HCCIEIOBAaHMI B paMKax ydeOHOTo
OKCIIEPUMEHTa,  y4eOHO-MCCIeIOBAaTEIbCKOM M TNPOSKTHOW  JESTENIbHOCTH C  HCIOJIb30BAaHHEM
WU3MEPUTENBHBIX YCTPOMCTB U J1a00paTOpHOro 000pyI0BaHUS;

pemaTh pacuéTHbIEC 33/1a41 C SIBHO 3aJaHHON (PU3MYECKON MOJEIBIO, UCTIONB3Ys (PU3UUECKUE 3aKOHBI
W TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]audl BEIOUPATh PU3MUYECKYIO MOJETb, BBIICIATh (PU3NIeCKHE
BEJIMYMHBI M (QOPMYJIBI, HEOOXOOUMBIE AJsl €€ peIleHHs, MPOBOAUTH PAcyéThl M OLEHUBATH PEATBHOCTH
MOJYYEHHOT0 3HauYeHHs (PU3NUIECKON BEITUIHNHBL;

pelaTh Ka4eCTBCHHBIC 33]]au: BBICTPANBaTh JIOTUYECKH HETMPOTHBOPEUMBYIO LIETIOUKY pacCyKIACHUHN
C ONIOPO HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UYECKHUE SIBIICHUS;

UCIIONIb30BaTh MPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HMH()OPMAMOHHBIC TEXHOJIOTHH IS
MOWCKa, CTPYKTYPUPOBAHMS, WHTEPIpPETAlMd W TPEICTaBlIeHUs Y4eOHOH W HayYHO-TIOMYJISIPHON
WHPOPMAIIUK, TONYYEHHOW W3 pa3NUYHbIX HWCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IOJy4acMYFO
WH(POPMAITHIO;

OOBSACHATH NMPHUHIMIBI ICHCTBHUS MAIMH, IPUOOPOB U TEXHUUECKHX YCTPOWCTB, Pa3IN4aTh YCIOBHS
nx 0€30MacHOTO UCTIONIL30BAHUS B TOBCEJHEBHOM KHU3HU;

NPUBOANTH TPHMEPHI BKJIAAa POCCHUICKHX M 3apyOeKHBIX yYEHBIX-(DH3HKOB B Pa3BUTHE HAyKH, B
00BsSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

WCTIONB30BaTh TEOPETHUECKUE 3HAHHUS MO (U3UKE B TOBCEAHEBHOW >KU3HM Ui OOecredeHHs
0e30macHOCTH TpU O0pallIeHNH ¢ MPHOOPAMH U TEXHUUECKUMH YCTPOHCTBAMHU, JJIsl COXPAHEHUSI 30POBBS U
COOJIFOICHNST HOPM HKOJIOTHYECKOTO TIOBE/ICHUS B OKPYIKAIOIIEH cpeie;

paboTaTk B rpymme ¢ BBIIOJIHEHUEM PAa3IHMYHBIX COLMAJIBHBIX POJIEH, IUIAHUPOBATh paboTy TPYIIIBL,
palMOHATBHO paclpenesaTh O0S3aHHOCTH W TUIAHMPOBATh JESATEIHHOCTh B HECTAaHJAPTHBIX CHTYalHUsX,
aJIeKBaTHO OIEHUBATH BKJIAJI KJKIOTO M3 YYAaCTHUKOB I'PYMITHI B PEIICHUE PAaCCMaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IIJNTAHUPOBAHMUE

10 KJIACC

KoanuecTBo yacoB

Ne HaumeHnoBaHue pa3nienos u TeM DJIeKTpOHHBIE (I (poBLIe)
n/m IIpOorpaMMsI Bcero KOHT%OJ'II)HB]Q IIpakTHYeckue padoThI o0pa3oBaTeJIbHbIE PecypChl
padoThI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3nka 1 METObI HAYYHOI'O MTO3HAHUS 2 bubamoreta LIOK
: A y https://m.edsoo.ru/7{41bf72
Hroro mo pasmeny 2
Paznen 2. MEXAHUKA
bubmmoreka IIOK
2.1 Kutiematika > https://m.edsoo.ru/7f41bf72
bubmuoteka IIOK
22 Annamuka 7 I https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
23 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.rw/7f41bf72
HWroro mo pazneny 18

Pazpes 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJMHAMHUKA

31 OCHOBBI MOJIEKYJIIPHO-KUHETHICCKOM 9 1 bubmmoteka [JOK
TEOpHH https://m.edsoo.ru/7{f41bf72
3.2 OCHOBBI TEPMOTMHAMHUKH 10 1 1 Eggi;ﬁiﬁi?rﬁn FA1b£72
33 ArperaTHbIE COCTOSHUS BEILECTBA. 5 Bubmumorexa [IOK
da3oBbIe IEPEXOIbI https://m.edsoo.ru/7{f41bf72
HWroro no pazneny 24
Paznen 4. JJIEKTPOJANMHAMUKA
4.1 DIeKTpoCTaThKa 10 1 1 E;S:;I;gz?si‘or}; TE41bE72
49 [TocTOSIHHBIN AIMEKTPUICCKHH TOK. TOKH 12 1 bubmoteka [JOK
' B Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro mo pasmeny 22

Pa3nen 5. Hazsanue




5.1 | HTtoroasi KOHTpOJIbHASI paboTa

HToro

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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11 KJIACC

HauMeHOBaHHe KoanuecTBO 9acoB
Ne A3LCIOB 1 TeM JuieKTpoHHBIE (HH(POBDBIE)
/i pasi Beero KonTpoJbHbIe IIpakTH4eckne 06PA30BATEIHHBIE PECYPChI
NporpamMmal padoTsI padoTsI
Pazgen 1. JJIEKTPOJIUHAMUKA
1.1 gfiff T;I;;rflsxﬁ}m 11 1 3 bubmmorexa OK
) P https://m.edsoo.ru/7f41c97¢
MHAYKIHS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
2.1 ﬁiﬁfﬁiﬁlﬁlﬁfme 9 1 bubmorexa HOK
) P https://m.edsoo.ru/7f41c97¢
Kosebanms
22| sexspomarme 5 | BuGnorexa LIOK
) P https://m.edsoo.ru/7f41c97¢
BOJIHBI
bu6nmoreka IJOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢
HWroro mo pazueny 24

Paznexn 3. OCHOBBI CHEIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI cerIaIbHON 4 1 bubmuoteka IIOK
' TEOPUH OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBASI ®PU3UKA
41 DIIeMEHTBI KBaHTOBOM 6 bu6nmoreka IJOK
) ONTHKU https://m.edsoo.ru/7f41¢97¢
bu6nmoreka IJOK
4.2 Crpoemne atoma 4 ! https://m.edsoo.ru/7f41¢97¢
bu6nmoreka IJOK
4.3 ATOMHOE A1pO > ! https://m.edsoo.ru/7f41¢97¢
Htoro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3IUKHU




51 DJIeMEHTHI aCTPOHOMHUH U 7 bubmoteka [JOK
) acTpoU3UKH https://m.edsoo.ru/7f41c97¢c
HWroro no pazneny 7

Paznen 6. OBGOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o06mmaromee 4 bu6mmoreka IJOK
' MTOBTOPEHHUE https://m.edsoo.ru/7f41¢97¢
HWroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KosauvecTBo 4acoB
DJIeKTPOHHbIE
Jlara ungposbie
;I Tema ypoka Bcero KonTponbHbie IipaxTiieckne U3yveHus o0pa3oBaTeJIbHbIE
. padoThI padoThI pecypesl
bu6mmoreka [JOK

®uzuka — Hayka o npupoje. Hayunsie

1 1 https://m.edsoo.ru/ff0c32e
METO/IbI TO3HAHMSI OKPYKAFOIIIEro MUPa 5
Poinb 1 MecTo Pusuku B popMupoBaHUN Bbu6mmoreka LIOK
2 COBpPEMEHHON HayYHOH KapTHHBI MUPA, B 1 https://m.edsoo.ru/ff0c33e
MPaKTUYECKON JEATEIbHOCTH JII0IeH 6
A —— Bubmiorea LIOK
3 1 https://m.edsoo.ru/ff0c350
nerxenus. [lepeMernienne, CKOpocTs, 3
YCKOpEHUE ]
PaBHOMepHOE NpsAMOJIMHENHOE bubmorera LIOK
4 p p 1 https://m.edsoo.ru/ff0c362
JIBUKCHHEC 0
PaBHOYCKOpEHHOE MPSAMOJMHEHHOE bubmorexa LIOK
5 yerop P 1 https://m.edsoo.ru/ff0c372
JIBUKCHHEC e
((331;35)66(? HI?(?FZT;[ e;ﬁ; 3IICCKI;_21,)(;3;1/11/1::6171H0e bubmorexa HOK
6 A A - AP N 1 https://m.edsoo.ru/ff0c39¢
JIBIKCHHE. J|BIKEeHUEe MaTepruaIbHON c
TOYKH 10 OKPYKHOCTH =
Bubnunorexa [JOK
7 Oo6o06maromiee nmo"Kunemaruka" 1 https://m.edsoo.ru/ff0c3ad
a
IIpuntun oTHOCUTENBHOCTH [ anmmiest. bubmuoreka [IOK
8 WnepumanbHple CUCTEMBI OTCUETA. 1 https://m.edsoo.ru/ff0c3be
Ilepsriii 3akoH HproTOHA 8
9 Macca tena. Cuna. [punimn 1 bubnunorexa [JOK




Cynepno3uivu cui. Bropoii 3akoH
HreroTona st MmaTepuanbHON TOUKH.
Tpetuii 3akon HproToHa jyist
MaTEpPHATBHBIX TOYCK

https://m.edsoo.ru/ff0c3be
8

3akoH BceMupHOTo Tarotenus. Cra

bu6mmoreka [JOK

10 TspkecTH. [lepBas kocMudeckas https://m.edsoo.ru/ff0c3be
CKOPOCTB 8
bu6mmoreka [JOK
11 Cuna ynpyroctu. 3akon ['yka. Bec tena https://m.edsoo.ru/ff0c3d0
0
Cuna tpenus. Koagunment tpenus. Bbu6mmoreka LIOK
12 Cuna COnpOTHBIICHUS MPHU IBHKCHUH https://m.edsoo.ru/ff0c3el
TeJa B )KUJIKOCTH WITH ra3e 8
13 Kontponbnas pabora bubmuoreka [IOK
"Kunemartuka"" JIlunamuka" https://m.edsoo.ru/ff0c3f76
IToctynarensHoe alIaTeabHOE
srernG A6COMIOTHO THEPAOTO TET BuSmiorera LIOK
14 A P ‘ https://m.edsoo.ru/ff0c41a
MowmenT cuinsbl. [lneyo cumnbl. YcnoBus 6
paBHOBECHS TBEPJIOTO TeJa -
HMmnynbc maTepuaabHON TOUYKH
CI/ICTZMI)I Mare pI/IaJIBHLIX TOUYEK ’ bubmorexa LHOK
15 p ' https://m.edsoo.ru/ff0c43d
Wmnynbe cunbl. 3aKOH COXpaHEHUS 6
uMInynbca. PeakTHBHOE JBIKCHHE -
PaGota u MmomHOCTS € .
KHHeTTnzel\(/:[K:j[Haﬂg LrI/II;I[H;;Te HaJIbHON bubmorexa [IOK
16 P P https://m.edsoo.ru/ff0c450
tToukd. Teopema 00 U3MECHEHHUU 5
KUHETUYECKOW SHEPruun =
IlorennmanbHas sHeprus.
IToTentnanpHast JHEPTHUS YIIPYTO bubmuoreka [IOK
17 nepOpMUPOBAHHOM MPY>KUHBI. https://m.edsoo.ru/ff0c461
[MorennmanbpHas SHEPTHS TeNa BOIM3H a
MTOBEPXHOCTH 3eMJITH
TloTeHIMaIbHBIC U HEITOTEHIINAIbHBIC bu6mmoreka [JOK
18 cubl. CBsi3b PabOTHI HEMTOTEHIIHAIBHBIX https://m.edsoo.ru/ff0c478

CHIJI C U3BMCHCHHEM MEXaHHYECKOM

Y




OHEPTHUU CUCTEMEI TCII. 3akoH
COXpPAaHCHHUA MCXaHUYCCKOU OHCPIrrUn

19

JlaboparopHas pabora «Vccnenopanue
CBsI3H PabOTHI CHIIBI C U3MEHCHHUEM
MEXaHWYEeCKOW IHEPTHH Tella Ha
MIpUMEpEe PaCTSHKEHUS Pe3NHOBOTO
KIyTa»

20

KontponbHas pabora 1mo TeMe «3aKOHbI
COXpAHCHHUS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE MOJOKEHUS MOJIEKYIISIPHO-
KUHETHYECKOW Teopuu. BpoyHOBCKOE
nerxenne. uddysus

Bubnunorexa [JOK
https://m.edsoo.ru/ff0c4dc
2

22

XapaxTtep ABUKEHUS U B3aUMOAEHCTBUS
YacTHII BenecTBa. Mozien CTPOSHHUS
ra3oB, KUAKOCTEH U TBEPABIX TEl

23

Macca monekyin. KonudecTBo BelecTsa.

TTocTostHHas ABoraipo

24

TemnnoBoe paBHOBecHe. TemnepaTypa u
eé usmepenue. lllkana Temneparyp
Tlenascus

25

Wneansnerii raz B MKT. OcHOBHOE
ypaBHenne MKT

Bubnunorexa [JOK
https://m.edsoo.ru/ff0c4fde

26

AOlcoumoTHasl TeMIreparypa Kak Mepa
CcpeJiHed KHHETUYECKON SHeprun
JIBUKEHHS MOJIEKYJI. Y paBHEHHE
Mengeneena-Knaneiipona

bubnunorexa [JOK
https://m.edsoo.ru/ff0c511
€

27

3akoH JlanbToHa. ['a30BbIE 3aKOHBI.
M3omporieccrl B uacanbHOM Ira3e u ux
rpaduIecKoe MPeACTABICHHIE

28

JlaboparopHas padota «Mccnenopanue
3aBUCHMOCTH MEX/Y ITapameTpamMu
COCTOSIHMSI Pa3pEKEHHOTO ra3ay

29

Pemenne 3amaa "Ocuossr MKT"

bu6mmoreka [JOK




https://m.edsoo.ru/ff0c570
€

BuyTpeHHsis sHEprHs
TEPMOJNHAMHUYECKONW CUCTEMBI H

Bubnunorexa [JOK

30 crocoObI €€ n3MeneHus. KoiamuecTro https://m.edsoo.ru/ff0c595
TEIIOTHl M paboTa. BHyTpeHHsIS SHEPT s 2
0JIHOATOMHOT'0 U/ICaTHbHOTO Ta3a
bu6mmoreka [JOK
31 Bunsl Termonepenaun https://m.edsoo.ru/ff0c5c3
6
VY nenbHas TEMI0EMKOCTD BEIIECTBA. butnnoreka [JOK
32 KosuuecTBo TEIIOTH IpU https://m.edsoo.ru/ff0c5¢3
TerIonepeaave. AanabaTHBIN IPoIecc 6
33 IlepBrbIit 3aKOH TEPMOIUHAMUKH H €TO bubmuoreka [IOK
MPUMEHEHHUE K H30IPOoIIeccam https://m.edsoo.ru/ff0cSefc
Heo6paTuMocTh IpOLIeccoB B IPHPOJIE bubmotexa [IOK
34 pa pon PHPOAE. https://m.edsoo.ru/ff0c623
Bropoii 3aKk0H TepMOIUHAMUKH 0
. . butnnoreka [JOK
35 Hpusin erictsus u KT Terosoit https://m.edsoo.ru/ff0c600
MAIIIHHBI a
36 Iuxn Kapuo u ero KI1J|
37 DKOJOrUYecKre MpoOIeMbl
TEIUIODHEPTCTUKH
. Bbu6mmoreka LIOK
38 O6obmarompii ypox «Monexynapuas https://m.edsoo.ru/ff0c693
¢usnka. OCHOBBI TEPMOTUHAMUKHI 2
KonTponbhas pabora o Teme « OCHOBBI bubmorexa LHOK
39 P P https://m.edsoo.ru/ff0c6as
TEPMOTUHAMUKI 0
ITapooOpazoBaHUe U KOHACHCALIHS bubmorexa LIOK
40 POOBLP a T https://m.edsoo.ru/ff0c63b
Hcnapenue u kunexHue 6
41 AOCOmI0THAS ¥ OTHOCUTEILHAS bubnunorexa [JOK




BIIAXKHOCTh BO3yXa. HachlllleHHbIH map

https://m.edsoo.ru/ff0c64d
8

Teépnoe Teno. Kpucrannuueckue u
amop(HbIe Tesna. AHHU30TPONUS CBOHCTB

Bubnunorexa [JOK

42 KpUCTaLIOB. JKUIKue KPpUCTaILIbI. https://m.edsoo.ru/ff0c65{0
CoBpeMeHHBIE MaTeprabl
IInaBnenne M KPUCTAIIIN3AITH. bubmuoreka [IOK

43 VY aenpHAs TEIUIOTA TUIABJICHUSL. https://m.edsoo.ru/ff0c670
Cybmumarus 8

bu6mmoreka [JOK
44 YpaBHEeHHE TETUIOBOTO OaslaHca https://m.edsoo.ru/ff0c682
0
OnekTpuzanus Tel. IIeKTPUISCKU bubnunoreka [{JOK

45 3apsa. [IBa Buaa SJIEKTPHUECKUX https://m.edsoo.ru/ff0c6be
3aps 0B Y
IIpoBOTHUKY, TUIICKTPUKH U bubmuoreka [IOK

46 MOJIYIPOBOAHUKH. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c6be
AIEKTPUIECKOTO 3apsijia c
B3aumogeiicTBue 3apsaoB. 3aKoH Bubnunorexa [JOK

47 Kynona. Toueunslii aneKTpuIecKuii https://m.edsoo.ru/ff0c6ce
3apsn 4
Hampspk€HHOCTB AIIEKTPUYECKOTO TTOJSL.

48 IIpuHIIUAT CYTIepIIO3UITNT bubmuoreka [IOK
AMEKTPUYECKUX TOJIeH. JInHUN https://m.edsoo.ru/ff0c6df2
HaPsHKEHHOCTU

49 Pabota cuit aneKTpocTaTHYECKOro MoJIs. Bbu6mmoreka LIOK
ITotennuan. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U AMDIEKTPUKHU B Bbu6mmoreka LIOK

50 3NEKTPOCTATUICCKOM TIOJIE. https://m.edsoo.ru/ff0c701
JlvdnekTpudeckas MPOHUIIAEMOCTh 8

Bubnunorexa [JOK

51 OnekrpoémkocTh. KoHmencarop https://m.edsoo.ru/ff0c712
6

52 DIIeKTPOEMKOCTD TUIOCKOTO bubmuoreka [JOK




KOHZICHCATOpa. DHEPTUs 3apsLKCHHOTO
koHzeHcaropa.[Ipuniun gefcTBus u
IpUMEHEHHE KOHICHCATOPOB,
KONMPOBAIBHOTO aIapaTa, CTpPyHHOTO
OpUHTEpa. DINEKTPOCTaTUIECKAs 3aIUTa.
3a3eMiIeHUE IEKTPONpruOOpOB

https://m.edsoo.ru/ff0c72¢
0

53

JlaGoparophast pabota "HU3mepeHue
3NEKTPOEMKOCTH KOHIeHcaTopa"

54

Kontpossnas padota "DnexTpocraTuka’

55

DNEeKTpUYECKUH TOK, YCIOBHUS €T0
cymectBoBanus. [I0CTOSIHHBIN TOK.
Cuna Toka. HanpspkeHue.
Comporusnenne. 3akoH OMa st
y4acTKa e

56

[MocnenoBarensHOE, MapaieabHOE,
CMEIIAHHOE COCTMHEHNE MTPOBOHUKOB,
JlaGopaTtopHas pabora «3yueHue
CMEIIIAaHHOTO COCJAMHEHHS PE3UCTOPOBY

Bbubnunorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOIIIHOCTH 3IEKTPUIECKOTO
Toka. 3akoH J[xoymnsa-Jlenia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma 115 TIOJTHOM (3aMKHYTOM)
anekTpudeckoi remu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«3mepenne 3/1C ncrouHnKa TOKa U €ro
BHYTPEHHETO CONPOTHBIICHUS

Bubnunorexa [JOK
https://m.edsoo.ru/ff0c7ae
0

59

DIeKTpOHHAs TPOBOIUMOCTh TBEPIBIX
METAJIJIOB. 3aBHCUMOCTH COITPOTUBIICHHUS
METAJIJIOB OT TEMIEPaTYPHI.
CBEPXIIPOBOIUMOCTH

60

DNEKTpUUYECKUI TOK B BaKyyMe.
CBo#CTBa 3JIEKTPOHHBIX ITYYKOB

61

[TomynpoBogHUKH, UX COOCTBEHHAS 1
MpUMecHasi IpOBOAUMOCTE. CBOWCTBA
p—n-niepexoja. [lonynpoBoIHUKOBBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84a
€




IPHOOPEI

DNEeKTpUUYECKUH TOK B PacTBOpax U

acruiaBax 3JeKTPOJUTOB bubmorera LIOK
62 P P ' 1 https://m.edsoo.ru/ff0c82b
DIEKTPOIUTHYCCKAS TUCCOIIATIHS. .
DIeKTpOIIH3 =
et o s BuGaoess LOK
63 . 1 https://m.edsoo.ru/ff0c84a
HECaMOCTOSITEIbHBIN pa3psiy. MoOTHHS. .
Ilna3ma -
o | e opn yepoicns | o LOK
P P ’ https://m.edsoo.ru/ff0c86fc
[TpaBuia TeXHUKH O€30MACHOCTH
. Bbu6mmoreka LIOK
65 Obobmarommii ypox 1 https://m.edsoo.ru/ff0c88b
«QNEKTPOTUHAMUKAY .
KontponbHas pabora 1mo TeMe « bubmuoreka [IOK
66 [TocTosHHBIN dIIeKTpUUeCKUil TOK. Toku 1 https://m.edsoo.ru/ff0c8a8
B Pa3IHYHBIX CpPeaax» a
Peseprubrii ypok. KoHTponsHas pabota bubmorexa IIOK
67 P " YPOK. P " P 1 https://m.edsoo.ru/ff0c8c5
Mo Teme "DIeKTPOTMHAMHKA 6
68 PesepeHslil ypok. O6o0maonuii ypok 1 Bbu6mmoreka LIOK

o TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

Ne KoJsnuecTBo 4acoB
DJ1eKTPOHHBIE
Jlara uugposbie
I Tema ypoka
/ yp Bcero Kog"pom’m’le HpﬁaKTquCKHe H3ydYeHust o0pa3oBaTeJbHbIE
. padoThI padoThI pecype
[TocTosIHHBIE MATHUTHI U UX
3321(;11\20 eﬁciBne MarnuTHOE none bubmorexa [JOK
1 8 . ) 1 https://m.edsoo.ru/ff0c977
Bekrop marautHo# nHAyKIMK. JInHUN 3
MArHUTHOM WHIYKIMN =
MarauTtHoOe 1oJIe TIPOBOTHUKA C TOKOM.
2 OneIT OpcTena B3§HMOHeﬁCTBHe 1 bubmorexa [IOK
perena. A https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
JlaboparopHas pabora «M3ydenue Bbubnunoreka [{JOK
3 1 1
MArHUTHOTO IOJIsSI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO TI0JIS1 HA
MPOBOAHUK ¢ TOKOM. Crta Amrepa.
4 Hr;6o Ie;To Has paboTa «I/ICCJ'IC,Z[OII;aHI/IC 1 1 bubmiorexa HOK
oopaTopHa p https://m.edsoo.ru/ff0c9acO
JIEHCTBYSI TIOCTOSSHHOTO MarHuTa Ha
pPaMKy C TOKOMY
HCTBHE MarHUTHOTO TIOJIS Ha
5 I[BeI/I)(I:( eIOCH 3a ;D(I)(e(l)m 0}0 4acTu 1 bubmorexa HOK
ABHIYLLY P Y - https://m.edsoo.ru/ff0c9df4
Cuna Jlopenra. PaGora cunsl JlopeHna
DnekTpoMaruuTHas HHAYKIUs. [ToTok
6 BEKTOpa MarHUTHOW nHAYKIUHU. DJ1C 1
WHIYKIWU. 3aKOH 3JICKTPOMAarHuTHON
uHaykuu Papazest
7 JlaGoparophast pabota «/cciaenoBanue 1 1 Bbu6mmoreka LIOK
SIBJICHHUS 3JICKTPOMArHUTHON MHTYKITHI https://m.edsoo.ru/ff0calS0
MHaaykTuBHOCTD. SIBNEHUE
camomHAyKIwu. DJIC caMOUHITYKITHH. bu6mmoreka [JOK
8 1
OHeprust MarHUTHOTO OISl KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJICKTPOMArHUTHOE TOJIe
9 TexHu4Yeckue ycTpoicTBa U UX 1




MIPUMEHEHHE: TIOCTOSHHBIE MarHUTHI,
3JIEKTPOMATHUTHI, IIEKTPOABUTATENb,
YCKOPHUTEINN 3JIEMEHTAPHBIX YaCTHII,
WHAYKIMOHHAS TIE€Yh

O6o6maromuii ypok «MaraHuTHOE ToJIe.

bu6mmoreka [JOK

10
DJICKTPOMArHUTHAS] MHIYKIIHSD https://m.edsoo.ru/ff0cab82
KonTponbHas paborta o teme
11 «Mal"II)-II/ITHOC nrz)ne DnexTpoMarHuTHast bubmorexa [OK
‘ p https://m.edsoo.ru/ff0cad58
WHTYKIIHS)
CBo0OOTHBIE MEXaHUYECKHE KOIECOaHMs.
apmonmnueckue konebanus. Y paBHeHNE Bbu6mmoreka LIOK
12 .
rapMOHHYECKUX KOJCOaHUIA. https://m.edsoo.ru/ff0caf06
IIpeBpalieHue SHEPTUN
JlaGopaTtophas pabota «/ccnegoBanme
13 3aBHCUMOCTH TIEPUOJIa MAITBIX
KoJieOaHMi rpy3a Ha HUTHU OT JITHBI
HUTH ¥ Macchbl rpy3a»
Konebarenbueiii koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIC KOJICOAHWS B bubmuoreka [IOK
14 U7eaJbHOM KOJIe0aTeIbHOM KOHTYDE. https://m.edsoo.ru/ff0cb82
AHaNOrusi MeX1y MEXaHUYCSCKUMU U 0
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 3Hep rgn B UICATLHOM KOJIC6aTI;JII>HOM bubmorexa LHOK
p https://m.edsoo.ru/ff0cb9c4
KOHTYpe
IIpencraBieHue o 3aTyxaromux
KoJeOaHmsIX. BEIHYK/ICHHBIC bu6mmoreka [JOK
16 MeXxaHu4deckue kojebanus. Pesonanc. https://m.edsoo.ru/ff0cbb8
BrIHyKICHHBIE 3JICKTPOMarHUTHBIC 6
Kose0aHus
ITepemennsbrit Tok. CHHYCOUTQTBHBIN
MePEMEHHBIN TOK. MOIITHOCTH bubmuoreka [IOK
17 NEPEMEHHOTO TOKa. AMIUTUTYAHOE U https://m.edsoo.ru/ff0cbd3

HeﬁCTBYIOmee 3HA4YCHUEC CHUJIBI TOKA 1
HaIlpsKCHU A

4




Tpancdopmarop. [IpousBoacTso,

18 nepeaaya u norpedieHue
3IEKTPUUECKON SHEPTUH
YCTpoiCTBO U MPaKTHIECKOE
19 MIPUMEHEHHUE DJICKTPUICCKOTO 3BOHKA, bubmuoreka [IOK
reHepaTopa MepeMEeHHOr0 TOKa, JINHHH https://m.edsoo.ru/ff0cc324
JJIeKTporepe1ay
DKOJIOTHUECKHUE PUCKH TTPH
20 MPOHU3BOCTBE HJIEKTPOIHEPTHU.
Kynberypa ncnonb3oBanus
JJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HU
MexaHnuecKre BOJTHBI, YCIOBUS
1 pacmpoctpadenus. [leproa. CkopocTh bubmuoreka [IOK
pacnpocTpaHeHuUs U JJIMHA BOJHEI. https://m.edsoo.ru/ff0cca54
[ToniepeuHple 1 MPOAOTBHBIC BOJTHBI
2 3Byk. CKOpOCTb 3ByKa. | pOMKOCTH Bbubnunoreka [{JOK
3ByKa. Beicora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEKTPOMarHUTHBIC BOJHBI, KX
23 CBoﬁcha u ckopocTb. [Ikama bubmorexa LHOK
p ' https://m.edsoo.ru/ff0ccfel
AJIEKTPOMATrHUTHBIX BOJIH
24 [IpuHIUITBI PaTUOCBSA3Y M TEIICBUICHHUSL.
PazButue cpeacts cBsizu. Paguoniokanus
25 Kontponbnas padora «Komebanus u bubmuoreka [IOK
BOJTHBD) https://m.edsoo.ru/ff0cc6f8
IIpssMonmHEHOE pacIpOCTpaHCHHE bubmuoreka [IOK
26 CBETa B OJJHOPOIHOH cpene. ToueuHbli https://m.edsoo.ru/ff0cd35
UCTOYHHK cBeTa. JIyd cBeTa 0
OTtpaxkeHHe CBETa. 3aKOHBI OTPAKCHHS
27 CBepTa ITocTpoenue n300 amefmﬁ B bubmorexa LOK
’ P P https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3epKaJie
IIpenomiienue cera. [loaHoe
28 Blf eHHee oTpaxenue. IpepensHbIN bubmorexa [JOK
YTP P - pelt https://m.edsoo.ru/ff0cd716
YTOJI TTOJTHOTO BHYTPEHHETO OTPaXKCHHUS
29 JlabGopaTtopHas pabora «M3mepenne bubmuoreka [JOK




IoKasaTeJid MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIumsel. [locTpoenne n300pakeHNi B

Bubnunorexa [JOK

. D i .
30 A https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
31 Jlaboparophas pabora «Hccnenopanue
CBOWCTB M300payKEHHH B JIMH3aX)
Hucniepcus cBeta. CIOXKHBIH COCTaB
32 6enoro ceera. L{get. JlabopaTopHas
paborta «Habmronenne qucnepcun
CBETaY
33 Wurtepdepennms cBera. Jubdpakims bubnuoteka IIOK
cBeta. JndpakunonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITomepedHOCTH CBETOBBIX BOJIH. bubmuoreka [IOK
[Monsipuzanust cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTrdeckre MpuOOPHI U YCTPOUCTBA U
ycIoBuUs MX 0€30MacHOr0 MPUMEHEHHUS
36 | examman. Moerysares cnerttammiot uGaoresa LIOK
i y H https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIBHOCTH
7 | Smoomemmeer omemevemo Buaoess LOK
8 p patll https://m.edsoo.ru/ff0cfa42
JUIMHBI
38 | ot Conse aoen o onepret ubmiotexa LIOK
HpL- p https://m.edsoo.ru/ff0cfc68
UMITYJTBCOM. DHEPTHUS TTOKOS
% 55:?;:;?:2; 5:50;3 «Orntuka. OCHOBBI Buborexa [IOK
H P https://m.edsoo.ru/ff0cf60
OTHOCHTEILHOCTH)
40 ®oronsl. Popmyna [lnanka. JHeprus u Bbu6mmoreka LIOK
UMIyJIbC GoToHa https://m.edsoo.ru/ff0cfel6
41 OTKpBITHE U UCCTICAOBAHKE bubnunorexa [JOK
dhotoaddexra. Onbitel A. I'. CroseToBa https://m.edsoo.ru/ff0cffc4
42 3akoHnsl porodddekra. YpaBHeHHE Bbubnunoreka [JOK

OiiHiTelHa 11 horodddekxTa.

https://m.edsoo.ru/ff0d015




«KpacHas rpanuna» pororpdekra

[~

Hasnenue cBeta. Onsite I1. H.

bu6mmoreka [JOK

43 N https://m.edsoo.ru/ff0d04a
Jlebenera. XuMuieckoe IEHCTBHE CBETA 6
TexHn4yeckune ycTponucTBa 1
44 MPAKTHYECKOE MTPUMEHEHUE:
(horoaneMeHT, GOTOATUHNK, COTHEUHAS
OaTapesi, CBeTOINOT
Pemenue 3amay mo reMe«DIIeMEHTHI bubmorexa LHOK
45 al https://m.edsoo.ru/ff0d030
KBaHTOBOW OTITUKIDY )
Mogpens aroma Tomcona. OnBITEL Bbubnunorexa [JOK
46 Pezepdopaa o paccesHuO 0-4acTuil. https://m.edsoo.ru/ff0d091
IlnanerapHas MOjieNIb aToMa a
IToctynater bopa.l3myuenue n
morJIoneHne (POTOHOB IPH TMIEPEX0JIC bubmuoreka [IOK
47
aToMa C OJHOI'0 YPOBHSI SHEPIUH Ha https://m.edsoo.ru/ff0dOafa
Jpyroi. Bunel ciektpos
48 Kontponsnas pabota "KBantoBsle Bbu6mmoreka LIOK
CBOIicTBa cBeTa" https://m.edsoo.ru/ff0dOafa
Bonnossie cBoiicTBa yacTuil. Bonusl 1e
Bpoitna. KopmyckyiasipHO-BOITHOBOM Bbu6mmoreka LIOK
49
nyanu3M. CHOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3TyUICHHE
OTKpBITHE PAAMOAKTUBHOCTH. OTIBITHI
50 Pe3ep ¢do z[g 1?0 ONpeJICICHUIO COCTaBa bubmorexa LIOK
pDLOb p https://m.edsoo.ru/ff0d0fd2
PaAV0aKTUBHOTO M3ITyUEHUS
CeoiicTBa anba-, 6era-, ramMmma-
u3nydeHus. BousHue paanoakTHBHOCTH
51 Ha JKHBbIe opraHu3mMbl. OTKphITHE
MPOTOHA U HeHTpoHa. M3oTombl. Anbda-
pacnaz. DNEeKTPOHHBIN U TIO3UTPOHHBIN
Oera-pacnay. ['amMMa-u3iaydeHne
57 OHeprusi CBA3M HYKJIOHOB B sApE. bubnunoreka [JOK

S nepHble peakuuu. SnepHbIil peakTop.

https://m.edsoo.ru/ff0d116




IIpo6eMsbl, IepCreKTUBHI,
JKOJIOTHYECKUE aCTICKTHI SIIEPHOMN
JHEPTeTUKU

NS}

53

OnemeHTapHble YacTHIBI. OTKpBITHE
HO3UTPOHA. MeTo/bl HaOII0ACHUS U
perucTpanuy 31eMEeHTapHbIX YaCTHUIL.
Kpyrastit cton «®yHnaMeHTanbHbIe
B3anMoAeNcTBUA. EnuHCTBO
($U3HYECKON KapTHHBI MUPa»

Bubnunorexa [JOK
https://m.edsoo.ru/ff0d135
6

54

Kontponbnas paboa "®duznka aToMHOTO
ﬂ,[[pa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bupn 3Bé3mHoro Heba. Co3Besmus, spKre
3BE31IBI, TUIAHETHI, HX BUIUMOC
qerxkeHne. ColTHeUHas CUCTeMa

56

Comnnne. ConHeyHast akKTUBHOCTb.
Wcrounnk »Heprun ConHIa U 3BE3]

57

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI IIIaBHOM I1OCJIEI0BATEILHOCTH.
BuyTpenHnee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTaBICHUS O
MPOUCXOXKICHUU U 3BoJonu CoiHIa U
3BE3

58

Muneunsiii [lyTe — Hamia ['anakTuxa.
[Tonoxenue u apuxkenue ConHua B
lanaktuke. 'anaktuku. YEpHbIE BIPHI B
Apax rajJaKkTHK

59

Bcenennas. Paz0eranue ranakTuk.
Teopus bonsioro B3psiBa. PenukroBoe
n3inyyeHue. MerarajakTuka

60

Hepemennsie mpobaemMpl aCTPOHOMUH

61

Pemnrenne 3amau «IJ1eMEHTEI
ACTPOHOMHH M aCTPODUZHKIY

62

Oo6o06matonmii ypok. Ponb Qusuku u
aCTPOHOMHUHU B 9KOHOMHYECKOH,




TEXHOJIOTHYCCKOM, COITMATLHOM 1
3THYECKOH cepax nesTeTbHOCTH
JeJIoBeKa

O6o06matonuii ypok. Ponb u MecTo
63 (hM3HMKH 1 aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MUpaA

Oo6oo6matomuii ypok. Poib Gpusndeckoit
64 TEOpUH B POPMHUPOBAHUU
NpeCTaBICHUH 0 QU3NIECKOM KapTHHE
MHpa

O6o06matonuii ypok. Mecto
(bu3MYECKO# KapTHHBI MUpPa B 00IIIEM
PSITYy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEICTABICHUN O PUPOIE

65

66 PezepBHbIil ypok. MarHutHoe mosie.
DJIEKTpOMArHUTHAasI HHIYKIUS

PeseprubIil ypok. Ontrka. OCHOBEI

67 Pesepnbrii ypok. KBanToBas ¢usuka.

DJeMEeHThI ACTPOHOMHH M acTpOoQU3HKH

CHCLIPIaJ'IBHOfI TCOPHUHU OTHOCUTCIIBHOCTH.

68 HtoroBast KOHTpOJIbHAS padoTa.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB I1O
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYEHUKA

Beenure ®usuka. "Knaccuueckuii kype". Msikumes ['.5. u ap. (10-11) (ba3zoBsiii /YriryOneHHbII)
A. ITI. PeimkeBny. @usuka. 3agaunuk 10-11

BapHaHT

METOAUYECKUE MATEPHUAJIbBI JJ151 YUUTEJIA

Beenure®usuka. "Knaccnuecknit kypc". Mskues .. u np. (10-11) (ba3oBbiii /YriayOneHHBIN)
A. II. PervkeBny. @usznka. 3agaunuk 10-11

JaHHBIC

MU DPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenure Beeaure https://m.edsoo.ru/ff0c32e2



		Пасынкова
	2023-09-03T14:24:17+0300
	МАОУ ТХЛ
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ТЕХНОЛОГИЧЕСКИЙ ЛИЦЕЙ"
	Подпись документа




