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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypOBHSI Ha YpPOBHE CpEIHEro O0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTaMm
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€roMm QenepaqbHol paboyell HporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mnporpamMmbl MO (PU3MKE HaAMpaBiIeHO Ha (OpMUpPOBaAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyarmuxcs 10-11 kmaccoB rmpu
oOydeHHH X Qu3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OPI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METalpeMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrdud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBIE,
MeTarnpeIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

o IUTAHUPYEMBIE PE3YNbTaThl OCBOEHUA Kypca (QU3MKM Ha 0a30BOM
ypOBHE, B TOM YHMCJI€ MPEeIMETHbIE pe3yJIbTaThl M0 TojaM 00y4eHHUS;
o coziepkanue ydyeOHoro npeameta «dPusnkay Mo rojgaM o0yueHus.

du3rka Kak Hayka O HamOojiee OOIMX 3aKOHAX MPUPOJBI, BHICTYINAas B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonmpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHEe 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpaduert u  acTpoHommeil. lcmonb3oBaHWME U AKTHBHOE
npuMeHeHne (U3MYECKHMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHUsS HOBBIX MAaT€pUaNIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenne Qu3MK BHOCHUT OCHOBHOW BKJAJ B (DOPMUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHUE YMEHHH MPUMEHSTH
HAyYHBIN METO/I TO3HAHUS MPU BHITOJHEHUH UMH YY€OHBIX HCCIICIOBAaHUH.

B ocHOBy kypca (usuku 11 ypoOBHS CpeaHero oOIiiero oOpa3oBaHUs
MOJIOKEH pAJl HJIed, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MMOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypC SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepHal U3 BCEX pa3fesioB (PU3UKHU, BKIOYAET KAK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (hH3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW Marepuanl Kypca (QuU3MKu
o0benuHEH BOKpPYr (Qusnueckux Tteopuid. BemymuMm B Kypce sBisieTcs
dbopMupoBaHUE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTe€pUM, BEIIECTBE U
noJie.



Hoes eymanumapuzayuu. EE peanuzanusi mpeanoyiaraeT HCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHANa (PU3MUECKON HAyKHU, OCMBICICHUE CBSI3M PA3BUTHS
¢u3uku c pa3BuTMEM OOILIECTBAa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJOTHUYECKUMHU MPOOJIEMaMHU.

Hoess npuxnaownoii  uanpasnennocmu. Kypc @usuku mnpesamnonaraet
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPHUIIOKECHUN
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocuzayuu peanu3yeTcss MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
COJICp>KaHMsI, TOCBSIIEHHBIX OSKOJOTUYECKUM TpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C PAa3BUTUEM TEXHUKU U TEXHOJIOTHH, a TakkKe OOCYKIEHUS
npo0JieM palloOHAIBHOTO MPUPOJONOIB30BaHUS U IKOJIOTMUECKONH O0€30aCHOCTH.

CrepXKHEBBIMHU 3JI€MEHTaMU Kypca (DU3UMKM Ha YPOBHE CpPEIHEro OOLIEro
oOpaszoBaHus SBIAOTCSA (u3ndeckre Teopuu ((popMupoBaHue MPEICTABICHUM O
CTPYKTYp€ MOCTpOeHUsl (Pu3nueckoil Teopun, posiv GyHIaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABIECHUSAX O MPUPOAE, TpaHUIAX
NPUMEHUMOCTH TEOPUM, JUIS ONHCAHWUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHuCTEeMHO-IeTEILHOCTHBIN MOAX0/I B Kypce (PU3UKU PEeaU3yeTCs MPEexe
BCEro 3a CU€T OpPraHM3aluu SKCIEPUMEHTAIBHON NEeATeIbHOCTH O0YyYaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (PU3MKM — OTO MCIOJIB30BAHUE CHUCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M JIaOOpaTOPHBIX pPadoT,
KOTOpBIE B MporpamMMme Mo (u3uke OOBbEAUHEHBI B OOIIMI CIMHUCOK YYEHHYECKUX
NpaKTHYECKUX paldoT. BeineneHne B yka3aHHOM IepedHe J1abopaTOpHBIX PadoT,
OPOBOAUMBIX JJIi KOHTPOJISI U OILIEHKH, OCYIIECTBISETCA  yYaCTHUKAMHU
o0pa30oBaTeIBbHOTO TPOIECCa HUCXOAs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHameHuss kaOwHera ¢u3uku. Ilpm »dTomM obecrnieunBaeTCs OBJIAJICHHE
OOy4YaroMMUMHCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIMYUH W TOCTAHOBKY OMBITOB IO IPOBEPKE
MPEITIO’KEHHBIX TUTIOTE3.

bonbiioe BHUMaHUE yAeNSeTCS PEIICHUI0 PACYETHBIX U KAaYECTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlay MPUOPUTETOM SIBISIIOTCS 3a7a4d C SIBHO
3aJIaHHON (PU3UYECKON MOJIETIBIO, TTO3BOJISIOIINE MPUMEHSATh H3YYCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOr0 pasjelia Kypca, TaK U HUHTETPUPYsS 3HAHUS U3
pa3HbIX pa3nenoB. s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBsSICHEHHE TPOTEKaHWs (PU3MUECKUX SIBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMENW MJisi CHUTyallud TMPAKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBum ¢ TpedoBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOOeclevyeHno ydeOHoro mporecca 0a30BBI ypOBEHb Kypca
¢u3uKM HA ypOBHE CPEAHETO 00MIero 00pa3oBaHMs JOJKEH U3Y9aThCsl B YCIOBUSX
MpeAMETHOro KabuHeTa (PU3MKU WU B YCJIOBHSIX HHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB €CTEeCTBEHHO-HAYYHOro IMKia. B kxaOuHere (U3MKU JOKHO OBITh
HeoOxoauMoe JiabopaTopHoe OOOpYyJOBaHWE [JIsi BBIMNOJHEHMS] YKAa3aHHBIX B
nporpaMme 1o U3MKe YUYEHUUECKUX MPAKTHUYECKUX PadOT U JAEMOHCTPAIMOHHOE
000pya0BaHHE.



JleMoHcTpanuoHHOe 00OpyJaoBaHue (QopMHUpyeTCss B COOTBETCTBUM C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOCECIEYMBACT IOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3WKE KIIYEBBIX JEMOHCTpAIUi s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOILECCOB, OMIMPUYECKUX |
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe o00OpyJOBaHUE Il YUYCHMUECKUX MPAKTHUUECKUX padoT
dopMupyeTCsl B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIICYMBACTCS B pacuéTe
OTHOTO KOMIUICKTa Ha JBYX OOydJammmuxcs. TeMaTHYeCKHE KOMIUICKTHI
71a00paTOPHOTO O00OPYMOBAaHUS JOJOKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUIE ITUPPOBBIX JTa00OpaTOPHIA.

OCHOBHBIMH TIEJIIMHA U3y4CHUS (PU3NUKH B 00IIeM 00pa30BaHUU SIBIISFOTCS:

o dbopMHUpOBaHUE MHTEpPECA M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHHWIO TPUPOJIBI, pPa3BUTHEC WX HHTEUICKTYaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

o pa3BUTHE TIPEACTABIEHUM O HAYYHOM METOJIC TIO3HAHUS U
dbopMupoBaHUE UCCIETOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

o dbopMupoBaHuEe HAyYHOT'O MUPOBO33PEHUS KaK pe3yJibTaTa M3y4YeHHUsI
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKY;

o dbopMHUpOBaHUE YMEHHUIN OOBSICHATH SIBICHUS C HCIOIH30BAHUEM
du3MUecKrX 3HAHUM U HaAYYHBIX JOKA3aTEIbCTB;

o dbopMHUpOBaHUE TIPEACTABICHUN O PO (PUBUKH IJIs1 PA3BUTHS APYTHUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHnue 3TUX 1esieil o0ecrneuynBaeTcs pelieHueM CIeIyIoNX 3a1ad B
Ipoliecce U3ydeHus Kypca (GU3NKHA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

o npuoOpeTeHne  CUCTEMbl 3HaHUKW 00 o0mmx  Quznueckux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHsIX, BKIIOYAas MEXaHUKY, MOJEKYISIPHYIO
(bU3HUKY, AIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHTHI aCTPO(PU3UKY;

o dbopMHUpOBaHUE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS IS
00BsICHEHUS (PU3MYECKUX SIBICHUN B TPUPOAEC U ISl MPUHATUS MPAKTUUECKHUX
pEIIEHUN B MOBCETHEBHOW KU3HU,

o OCBOCHHE CIIOCOOOB pEIICHUS PAa3INMYHBIX 3a7a4 C SIBHO 3aJaHHOU
duznueckor Monenbplo, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOSITENIBHOE CO3JdaHHE
br3UIeCcKOl MOICIH, aJICKBATHOW YCIOBUSAM 33J1aUH;

° MOHUMaHHE (HU3NYSCKUX OCHOB M MIPUHIIAIIOB JEHCTBHS TEXHUUYECKUX
YCTPOMCTB M TE€XHOJIOTHYECKHUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENIy;
o OBJIAJICHUE  METOJIaMHA  CaMOCTOSITEJIbHOTO  TUIAHHUPOBAHUSA  H

MpOBENCHUS  (PU3NYECKUX  OIKCIIEPUMEHTOB, aHAIW3a ¥  HHTEPIPETAIu
nH(pOpMAaINH, OTIPEACIICHNS IOCTOBEPHOCTH MOYyICHHOTO PE3YIIbTaTa;

. CO3/laHME  YCIOBMM ISl pPa3BUTUA  YMEHMH  NPOEKTHO-
HCCIIEI0BATENBbCKOM, TBOPUECKON NEATENBHOCTH.

Ha wusyudenuun ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoauTcs: 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HezIel0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).



[Ipennaraemerii B mporpamMme 1o (GU3HKE IEPEUYCHb JIA0OPATOPHBIX U
MPAKTUYECKUX pabOT SBIACTCS PEKOMEHIOBAaHHBIM, YYHTENb JelIaeT BHIOOP
MPOBENCHUS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM HMHIWBHIYATBHBIX
O0COOCHHOCTEN 00yYaroIINXCs.



COILEPKAHUE OBYYUEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o mpupone. Hayynble MeTOABl NO3HAHUSA OKPYXKAIOLIErO
Mupa. Ponb dSKcriepuMeHTa MW TEOpUM B IIPOLIECCE TMO3HAHUS IMPUPOBL.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (pu3nyecKux sIBICHUN U mpoueccoB. HayuHble runoress.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Ponb 1 mecto ¢puzuku B GOpMHPOBAHUU COBPEMEHHOW HAYYHOW KApPTHHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIIOJIEM.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHUE. OTHOCHTEIBHOCTh MEXaHWYECKOTO IBUKEHHS.
Cuctema otcuéra. TpaekTopus.

Ilepemenienre, CKOpoCTh (CpenHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJIMHEWHOe nBukeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEMENICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBoimueitnoe nBmkeHue. [I[BUKEHHME MATEPUAIBHOM TOYKH IO
OKPYKHOCTH C IOCTOSSHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs
ckopoctsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHoe YCKOPEHUE.

TexHudyeckne yCTPOWCTBA M INPAKTUYECKOE IPUMEHEHHE: CIUIOMETD,
JBHKEHHUE CHAPSA0B, LICIIHBIE U PEMEHHBIE NIEpEAaUH.

Jlemoncmpayuu

Mogenb cucremsl OTCUETA, WILTIOCTPALUS KUHEMATHUYECKUX XAPAKTEPUCTHUK
JBHKCHUS.

[IpeobpazoBanue ABMKEHUHN C UCTIONIB30BAHUEM MPOCTHIX MEXaHNU3MOB.

[laneHnne Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenne aBuxeHus Tena, OpPOLICHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hamnpasiienne ckopocTH Ipyu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3ydeHne HEPAaBHOMEPHOTO ABH)KEHHS C LEIBIO ONPEIEICHNsT MTHOBEHHON
CKOPOCTH.



UccnenoBanne COOTHOLICHUS MEXIYy MNYTSIMH, MPONUJCHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipynuun  otHocutTenbHOCTH  ['amunes. IlepBeit  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. I[lpunuun cynepno3unuu cui. Bropoii 3akon HeroTona
JUIsl MaTepuanbHOW TOuku. Tpetuii 3akoH HeloTOHA /17151 MatepranbHbIX TOUEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tskectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenune. Buasl Tpenus (mokos, CKoJbxeHus, kadeHusi). Cuna TpeHHs.
Cyxoe tpenue. Cuna TpeHHUS CKOJbXKEHUS U cuiia TpeHus nokos. Koaddumment
TpeHus. Cuiia CONpOTUBIICHUS TIPU JIBUKEHUM Teja B )KUIKOCTH WIIN rase.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaileHus. [limedo cwuibl. Ycnosus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA W MNPAKTUYECKOE NPUMEHEHHUE: MOAIIUITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHre UHEPLIHH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yuenue nBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasIie, OT ux AedOopMaIiuH.

UccnenoBanne ycinoBHI paBHOBECUS TBEPJAOrO TeJld, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbe MatepualibHOM TOYKH (TeNla), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYyJbca Tella. 3aKOH COXPAHEHHS HUMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

Pabota cunbl. MOILIHOCTD CUJIBI.

Kunernueckass sHeprusi martepuaiibHOM TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOWU SHEPTHUH.



[ToreHumnanbHas DHEPIus. [TorenunanpHas DHEPrus YIpPYro
nehopMUpoBaHHOM  TpYyKuUHbL.  [loTeHuWanpHas SHeprusi Tena  BOJMU3HU
ITOBEPXHOCTH 3€MIIH.

[loTeHuuanbHple W HEMOTEHUHUANbHbIE  cuJibl.  CBA3b  PabOTHI
HEMOTCHIUAJIBHBIX CHJI C W3MEHEHUEM MEXAHWYECKOW SHEPIrUM CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyecKkue yCTpOWCTBA U NPAKTHUYECKOE NPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIA TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktrBHOE IBUXKEHUE.

[Tepexon MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydenne aOGCONIOTHO HEYIPYToro yjaapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOTHI CHUJIBI ¢ M3MEHEHUEM MEXaHMYECKON DIHEPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pa3znen 3. MouiekyasipHasi pU3NKa 1 TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkenue. Jduddysus. Xapakrep IBUKEHUS U
B3aUMOJEHCTBHS YaCTHUI] BenlecTBa. MOJEnu CTpPOEHHs Ta30B, >KHAKOCTEH U
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsl Monekyn. KonndectBo BemectBa. [locTostHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u €€ usmepenue. [llkana temneparyp
Llenbcus.

Mogens wupeanbHoro raza. (OCHOBHOE YpPaBHEHHE  MOJIEKYJIAPHO-
KUHETUYECKONH TEOpUM HIEATBbHOTO Ta3a. AOCOIOTHas TemIeparypa Kak mepa
CpElIHEM KWHETUYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHsS dYacThll rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHHe MeHneneeBa—Knamneipona.
3akoH JlanbToHa. M30mporecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHHUE H3O0MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHnueckne YCTPOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKAa3bIBAIOIINE JHCKPETHOE CTPOCHHE BEMIeCTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

Omnbitel 10 MU PYy3UHN KUIAKOCTEH U TA30B.

Mosenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogpens onbita IITepHa.

OnbITHI, JIOKA3bIBAOLIHE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

Mojenb, WILTFOCTPUPYIOLIAs TPUPOAY NABJICHUS ra3a Ha CTEHKH COCY/IA.



OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHUE COCTOSAHUS MACAIBHOTO rasa,
M30IIPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

Onpenenenue Macchl BO3AyXa B KJIIACCHOM KOMHAT€ HA OCHOBE M3MEPEHHI
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEpPaTyphl BO3/lyXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXAYy  HapaMeTpaMyd  COCTOSIHUA
Pa3peKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuueckas cucreMa. BHyTpeHHssl dHEPryus TEPMOJAUHAMUYECKOU
CUCTEMBI U criocoObI €€ n3MeHeHnus. KonnuectBo TemioTel U padora. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJAEaJbHOrO  rasa. Buuabsl  Temuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIYUYECHHUE. Y AeIbHAasl TEIIOEMKOCTh BEIIECCTBA.
KonnuecTBo TemIOTHI pU TETIONEPEAAYE.

[Tonsitue 006 ammabatHOoM mporiecce. llepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeneHue mepBOTrO 3aKOHAa TEPMOJAWMHAMHMKU K wu3omporieccaM. ['paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMocTh MpoIiecCOB B IPUPO/IL.

TenmoBble  mamuHbl.  [IpUHIUNBL  JEUCTBUST  TEIJIOBBIX  MAIIIMH.
[IpeobpazoBanusi ’HEpruM B TEIJIOBBIX MaminHax. Ko3dduiueHT mnose3Horo
nevictBus TerioBod MammHbl. [lukn KapHo u ero xoadduimeHT mojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TETTOIHEPTETHUKH.

TexHuueckne YCTpONCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHUsl, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Ilemoncmpayuu

N3menenne BHYTpEHHEH SHEPrUM Teja MPU COBEPUICHUU pPabOTHI: BBUIET
npoOku u3 OYTBUIKK II0J] JEHCTBHEM CXXATOTO BO3/JyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUICOAECMOHCTPAITH).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTypbl) TeJla NpH TEIIONEepeaaye.

OneiT 1O anuabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenn mapoBodt  TypOWHBI, JBHTraTeiss BHYTPEHHErO0  CropaHus,
PEaKTUBHOTO JIBUTaTE.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenpbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmosanun eeuyecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u koHAeHcaus. Vcnapenue u kumenne. AGCONIOTHAS U
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld nap. YnaenbHas TEIIIOTa
napooOpa3oBaHus. 3aBHCHMOCTh TEMITEPATYPhl KATICHUS OT JTaBJICHHUS.

Teépnoe Teno. Kpucrammmmueckue n amopdHbie Tema. AHU30TPONHS CBOMCTB
kpuctaiioB. JKuakue kpucramibl. CoBpeMmeHHble Marepuanbl. [lnaBneHue u
KpUcTajlmu3anus. Y ienpHas TemioTa miasiaenus. Cyonumanusi.

VYpaBHeHHE TEMIOBOrO OanaHca.

TexHnyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: THUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOJYYEHUS] COBPEMEHHBIX MATEpPUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX apOB.

Kunenue npy noHM>KEHHOM 1aBIICHUM.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U IUIABJICHUS KPUCTAITMYECKOTO BEIECTRA.

JleMoHCTpanus KpUCTaJlIOB.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tel. OJEKTpUUYECKUM 3apsad. JBa BuAa DSIEKTPUUYECKUX
3apsaaoB. [IpOBOAHUKM, OUAIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXpPaHEHUSA
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsinoB. 3akoH Kynona. TodeuHBI 3lEKTpUUYECKUI
3apsa. DnekTpudeckoe mose. Hanmpssk€HHOCTh aiiekTpudeckoro mnods. [lpunimn
CYyHEPIO3UIMH BJIECKTPUUYECKUX MoJiek. JIMHUM HANpssKEHHOCTU 3JIEKTPUUECKOTO
oJIsl.

PaGora cun anexkrpocratmdyeckoro  mois. [lorenmman.  PasHocTh
noteHuuanoB. I[IpOBOJNHMKM W JHUDJIEKTPUKKM B IJIEKTPOCTATUYECKOM IIOJE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsKEHHOTO KOHAEHCATopa.

TexHuueckne yCTPONCTBA M NPAKTUYECKOE NPUMEHEHUE: SJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTEDP.

Jlemoncmpayuu

Y CTpOoNCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B BJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIM3TIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTtopa OT IUIONagu
IJIACTHH, PACCTOSHUSA MEXIY HUMH U TUAJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii anekmpuyeckuii mok. Toxu 6 paziuunlx cpeoax

DNEKTPUUECKU TOK. YCIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOrO TOKa.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

DJIEKTPUYECKOE COMPOTHUBJICHHUE. Y IEIBHOE CONPOTUBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIIBHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH J[xoyns—Jlenma. MoiHOCT
3JIEKTPUYECKOTO TOKA.



DNEKTPOJBIKYIAs CUJIA U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHHMKA TOKA.
3akon Oma /1J1s TOJIHOM (3aMKHYTOH) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAsT  MPOBOJUMOCTH  TBEPABIX  METAIOB.  3aBUCHUMOCTh
COMPOTHUBIICHUS] METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKUii TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W NOpUMECHas  MPOBOJMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBo HUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKU TOK B  pacTBOpaXx U  paciulaBaX  d3JIEKTPOIUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

OnekTpuueckuii TOK B Tazax. CaMOCTOSITETbHBIH M HECAaMOCTOSITEIBHBIM
pa3psan. Monuus. [LInazma.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: amIepMerp,
BOJITMETP, pEOCTaT, HUCTOYHUKU TOKa, DJIEKTpPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONMPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN JTUO]I, TaJIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHHUS.

3aBUCUMOCTh COTNPOTHUBJICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[IpsmMoe wu3MepeHHe HIEKTPOIABHXKYIIEeH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

NckpoBoii pa3psia ¥ IpOBOJAUMOCTD BO3AYyXA.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOABUKYILEH CHIIBI UICTOYHHKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTposunsa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHsa B 10 Kiacce OCYyIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMuh MaTE€MaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowxcnpeomemmnvie noHsamusi, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pemeHne CUCTEMBbl  ypaBHEHUWH, IJMHEWHas (QyHKIus,
napaboma, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOCKIMUA HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexanudyeckoe JBHXKEHUE B KMBOM mpupojie, nuddysus, ocMoc,
TEIJI000MEH >KHUBBIX OPraHU3MOB (BHUbI TEIUIONEPEayH, TEIUIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUSI B 5KUBOU MIPUPOJIE.



Xumus: DUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHAsL MACCa, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEN U
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAIUIOB, JJIEKTPOIUTHYECKAs AUCCOLMALNS,
rajbBaHUKAa.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeodbpa3zoBaHUe NBUKEHUU C HUCIOJIb30BAaHUEM MEXaHH3MOB,
y4€T TPEHUS B TEXHUKE, MNOAIIMIHUKK, WCIOJb30BAHUE 3aKOHA COXPAHEHUA
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE JJIEKTPONpPHOOPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAA UHOYKYUA

[TocTossHHble ~ MarHUTHL.  B3aumojeicTBHE  MOCTOSIHHBIX ~ MarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM WHAYKIWU. [IpuHIUN Cyneprno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNA MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe T1OJ€ MNpPOBOAHMKA C TOKOM. KapThHa nMHUN HMHAYKIUU
MAarHUTHOTO TMOJI JJWHHOTO MNPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJIBLEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenma, €€ MOIyldb U HampaBjeHHE. JIBHKEHHE 3apsyKEHHOU
YaCTHIIBI B OTHOPOJTHOM MarHuTHoM mose. Pabota cunbl Jlopenria.

SIBneHue 3IIEKTPOMAarHUTHOW WHAYKIMH. [IOTOK BeKTOpa MAarHUTHOM
UHIAYKUAW. OJEKTPOABMIKYIIAs CHJIa HMHAYKOUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Gapanes.

BuxpeBoe »siexkTpuueckoe Imonie. ONEKTPOABUXKYIIAs Cuia HHAYKIUU B
MIPOBOJHUKE, IBHXKYIIEMCS ITOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM TOJIE.

[IpaBuno Jlenua.

NHaykTuBHOCTh. SIBIEHHME CaMOMHAYKUMU. OJNEKTPOABUKYINAS CHJIA
CaMOUHIYKIIMH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPONCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, AJIEKTPOABUTATENIb, YCKOPUTEIU DJIEMEHTapHBIX
YacTHUll, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.



JIvHUM MHOYKIIMA MAarHUTHOTO TIOJISI.

B3aumopenicteue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHIYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOJBMKYILIEW CHIIBI HHAYKIIMM OT CKOPOCTH U3MEHEHHUS
MAarHuTHOIO MOTOKA.

SIBneHne caMOMHIYKIIUU.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydeHre MarHuTHOTO MO KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1eO0anus

Konebarenbnas  cuctema. CBOOOJHBIE  MeXaHMYECKHE  KojieOaHMUs.
INapmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza kosieOaHUH.
[IpyXvHHBIN MasATHUK. MareMaTU4eCKUM MasTHUK. YpPaBHEHHE TapMOHHYECKHUX
kosneOanuii. [IpeBpalenre sHeprun nNpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenpubiit koHTYp. CBOOOJHBIC SJIEKTPOMAarHUTHBIC KOJICOAHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. ®dopmyna Tomcona. 3akoH coxpaHEeHHs
HHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYpE.

[Ipencrasienue o 3aryxarouux Konedanusx. BolHyX/IeHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbiii TOK. CHHyCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPsSKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepeaada U NoTpedIeHNE IIECKTPUUSCKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BAHUSA YIIEKTPOIHEPTUH B ITIOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHUE: SIJIEKTPUUECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojaeOATeNbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KojaeOaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA W HAIIPSIKEHUS OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu 1oOCIENOBATENIBHOM COEOUHEHHHM PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTH U KOHIEHCATOPA.

Mopens IMHUM 3JIEKTPOINEPEIAUN.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

UccnenoBanue 3aBUCUMOCTH MEPUOIA MaJbIX KOJeOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH M3 IOCIEA0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60TIHbL

MexaHnuyeckue BOJIHBI, YcCIOBUsS pacnpoctpaneHus. llepuon. CxopocTh
pacnpoCcTpaHeHus W JjiuHa BOJHBL. [lomepeyHble W MPOJONBHBIE BOJIHBI.
WuTtepdpepentus u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3ITYYCHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtarusi BektopoB E, B, V B snexkrpomaruutHoi BosHe. CBOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MPETOMIICHUE, MoJsapu3aius, Audpakius,
untepdeperius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[Ixana >MeKTPOMAarHUTHBIX BOJH. [I[puMeHeHNnEe JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMITBI paUOCBS3U U TeJeBUICHH. Panuonokarus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudeckne yCTpOMCTBA M TPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JIMArHOCTHKA B TEXHHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiin u 1upakiiun MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOWU U
4acTOTOM KoJieOaHuH.

HUccnenmoBanne  CBOWCTB  DJIEKTPOMATHUTHBIX ~ BOJIH:  OTPAKEHHE,
MpesIoMJICHHUE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHEWHOE pacnpOCTpaHEHHE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

OtpaxkeHue cBeta. 3aKOHbI OTpakeHUs cBeTa. [locTpoenue n3oOpaxeHuil B
IJIOCKOM 3€pKalie.

[Ipenomiienne cBeta. 3aKOHbl MPEIOMIICHUS CBeTa. AOCOJIIOTHBIN
nokasarens npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yrou
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucnepcust ceta. CnoxHBIN cocTaB Oemnoro cBera. L[Ber.

CoOwuparommue W pacceuBaronide JUH3BL. ToHKas mauH3a. DOOKyCcHOE
paccTosiHUEe W ONTUYECKas Cujia TOHKOW JMH3BL. IlocTpoenune wuzoOpaxkeHuil B
coOuparonmMx U pacceuBaromux JnH3zax. opMyna TOHKOUN JIMH3BL. YBEJIUYEHHUE,
TaBacMoO€ JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.



BonnoBast ontuka. Hurtepdepennus cBeta. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakiuoHHas pemérka. YcloBHe HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TMaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckne yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: OYKH, JIyma,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
onTHKa, Tu(paKmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpsmonrHEHOE pAacTpPOCTPaAaHEHHUE, OTPAXKEHHE U IPEIOMJICHHE CBETa.
Onrtruueckue mpudopHI.

[TonHoe BHYyTpeHHEE OTpakeHre. Mojiesb CBETOBOAA.

UccnenoBanue cBOMCTB U300payKeHUM B JIMH3AX.

Mojenu MUKpOCKOTa, TEIECKOTA.

HaGmonenne natepdepeHnm crera.

HaGmonenue nudpakuuu ceera.

HaGmonenne nucnepcuu ceera.

[TomyueHnue cniekTpa ¢ MOMOIIIBIO IPU3MBI.

[Tony4yeHnue crexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nonsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue nmokazaress NpeJoMIeHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HabGmronenue nucrnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHubl  TPUMEHUMOCTHM  KJIIACCHYECKOM  MeXaHuku.  [locTymaTel
CHEUUAIBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJISl CKOPOCTH
CBETa B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTVHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsi3b Macchbl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTULIBI. DHEPTUs
MOKOSI.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmolt K6AHM OGO ORMUKU

®oronsl. Popmyna Ilmanka cBsa3u 3HEprun (HOTOHA C €ro YaACTOTOM.
DHeprusi 1 UMITYJIbC GOTOHA.

Otkpeite u wuccnenoanue ¢oroddpdexra. Ombitel A. I'. CtoneTona.
3akonbl QoTtoddpdekra. YpaBHenue OiHmTelHa s (orodaddekra. «KpacHas
rpanuna» ¢porodddexra.

Jasnenue ceeta. OnbiThl [1. H. JleGenera.

XHUMUYECKOE NEUCTBUE CBETA.



TexHudeckne ycTpoWCTBA M MPaKTHUECKOE NpUMEHEHUe: (OTODIIEMEHT,
(doTtogaTuuk, colHeyHas 6arapesi, CBETOANO/.
Jlemoncmpayuu
®otor(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccesHuro o -4acTHII.
IInanerapnas mopaens aroma. [loctymarel bopa. M3nmydeHue H DOTJIOIIEHUE
(GOTOHOB MpHU MEpeXxojie aToMa C OJIHOTO YPOBHS DHEPruu Ha Jpyrou. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.
BonHoBbie cBoiicTBa yacTtuil. Bonuel ne bpoiinsa. KopnyckynsapHo-BoaHOBOM
IyaJli3M.
CrnoHTaHHOE U BBIHYXJICHHOE U3JIyUYCHHUE.
TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Llemoncmpayuu
Mopens onbita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenne nuHevaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JT0KA3bIBAIOIINE CJIOKHOCTh CTpPOCHHs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmbITel  Pesdepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue pairioakTUBHOCTH HA KMBBIE OPTraHU3MBI.
OTtkpbiTHE MPOTOHA W HeWTpoHa. HykmonHas monens suapa [elizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tomnsl.
Anbda-pacnan. DIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacman. [‘amma-
U3Jy4yeHue. 3aKOH paJuoakTUBHOTO pacmaja.
DHeprusi CBSI3M HYKIIOHOB B siipe. Slnepubie cuibl. JedexT maccsl sapa.
SnepHble peakunu. Jlenenue u cuHTE3 AEP.
Anepubiii peaktop. TepmosimepHbiii cuHTe3. IIpobOiieMbl U TEPCIEKTUBBI
SIEPHON SHEPreTUKU. DKOJTOTUUECKUE aCIIEKThI SIACPHOM SHEPTrEeTHKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIE B3aMMOJCHCTBUA. EXMHCTBO (Pu3HUECKON KapTHHBI
MHpA.
TexHnueckne yCTpOMCTBA U MPAKTHUYECKOE MPUMEHECHUE: JO3UMETP, KaMepa
Buiibcona, siaepHblid peakTop, arToMHas OoMoa.
Jlemoncmpayuu
CU€TurK HOHU3UPYIOLINX YACTHLI.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPO(PUIUKH

Ortanel  pa3BuTUd acTpoHoMuu. lIpukiagHoe W MHPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3qnoro nHeba. CosBesnus, sipkue 3BE3NBI, IJIAHETHI, UX BUAUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprum CosiHIIAa U 3BE3.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacc —
CBETUMOCTBY». 3BE3Abl TJIABHOW IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muneunsiii [lyte — Hama I'anaktuka. Ilonoxkenue u aBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66sa. Paz0eranue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmradnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6ieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJIa30M C MCTIOIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH JIs ONpe/ieNieHus MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOMYyMIApUs U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIynsl, miianet, Miteanoro IlyTwu.

O600maromnee MOBTOPEeHUE

Pons Qusukn w acTpoHOMHMHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJILHOM M ATHUYECKOU cdepax AesTENHbHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUH B COBPEMEHHOM HAYYHOW KapTHHE MHpPA, POJb (PU3NUECKON Teopuu
B (OpPMHpPOBAHWUU TPEICTABICHUNA O (U3UYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usznku 6a30BOro ypoBHs B 11 Kitacce ocymiecTBIsS€TCS C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMM MAaTEMATHKH,
Ouonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nonsamusi, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUWSA: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelieHUE CHCTEMBI  YPaBHEHUW, TPUTOHOMETPUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CI0KEHHE BEKTOPOB,
MIPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIMHI, NPU3HAKU TOAOOUS TPEYTOJIbHUKOB,
onpeiesieHne MIoNaau IIOCKuX Guryp u oobEmMa Ted.



buonozus: anekTpuyeckue SBICHHMS B SKMBOM Mpupojie, KojedaTelbHbIe
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SBJICHUSA B )KUBOU NMPUPOIE, ACUCTBUE
paguanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEGHHUE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa
TBEPABIX  TEN, MEXaHU3Mbl O0pa3oBaHUs  KPUCTANIMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIA aHAIU3.

l'eocpaghus: marHUTHBIE TIONIOCA  3€MJIM, 3aJIeKM MarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: MAHUM  DIIEKTpONEpEay, T[EHEPATOp IIEPEMEHHOI0 TOKa,
JJIEKTPOJBUIaTENb, WHAYKLIHUOHHAS IIeYb, pajgap, PaguoOnpUEMHHUK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3mkay Ha YPOBHE CpeIHETO OOIIEeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMNEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «Duszukan
JOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAFOIIUXCS PYKOBOJICTBOBATHCS
C(OPMHPOBAHHOW BHYTPEHHEH TO3MIMEH JUYHOCTH, CUCTEMOH I[CHHOCTHBIX
OpPHCHTAIMi, TO3UTUBHBIX BHYTPCHHHUX  YOCKJCHUH, COOTBETCTBYIOIIMX
TPAJMIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO OOINECTBa, PACIIUPEHUE >KU3HECHHOTO
OIbITA U OMBITA JICATCIBHOCTH B MPOIECCE PealM3alliid OCHOBHBIX HANpaBJICHU
BOCITUTATEIIBHOM JICATSILHOCTH, B TOM YHCJIC B YaCTH:

1)  rpakIaHCKOro BOCIUTAHMA:

. C(OPMHUPOBAHHOCTh TPAXKIAHCKOH TMO3UIUK OOYYaIOIIErocs Kak
aKTHBHOTO ¥ OTBETCTBEHHOT'O WIEHA POCCHIICKOTO 00IIEeCTBa;

. NPUHATUE TPAJUIMOHHBIX OOILICYEIIOBEYECKUX T'yMAaHHCTHYECKHX U
JIEMOKpaTUYEeCKUX [ICHHOCTEIH;

. TOTOBHOCTh BECTM COBMECTHYIO JESATEIBHOCTh B  HHTEpecax
TPaKIAHCKOTO OOIIecTBa, y4acTBOBAaTh B CAMOYIPaBICHHH B 00pa30oBaTENbHOM
OpraHH3aIluH;

o YMEHUE B3aUMOJEHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBHHU C UX PYHKIIUSIMU U Ha3HAYCHHUEM;

° FOTOBHOCTh K TYMAaHUTAPHOW M BOJIOHTEPCKOM JIEATEIILHOCTH;

2)  NATPHOTHYECKOrO0 BOCIUTAHMS:

° c(hOpPMHUPOBAHHOCTh  POCCHUHCKON  TPaKJIaHCKOH  HUIECHTUYHOCTH,
NaTPUOTU3MA;

o LIECHHOCTHOE  OTHOLIEHHWE K  TOCYJAapCTBEHHBIM  CHUMBOJIAM,

JTOCTIKEHUSM POCCHUMCKUX YUEHBIX B 00J1acTU (DU3UKHU U TEXHUKH;
3)  IYXOBHO-HPABCTBEHHOIO BOCIUTAHMS:

o c(hOpMHUPOBAHHOCTh  HPABCTBEHHOTO CO3HaHUA, ATUYECKOTO
MOBE/ICHUS;
o CITIOCOOHOCTh OIICHWBATHh CHTYallMI0O W TPHHUMATh OCO3HAHHBIC

peuiCHus, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH, B TOM
YHCJIC B ACATCIIBHOCTHU y‘IéHOFO;

o OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIETO;
4)  ICTeTHYECKOr0 BOCTIMTAHMUSA:
o 3CTETUYECKOE OTHOLICHUE K MHPY, BKJIIOYAS ICTETUKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKOI HAYKE;
5)  TpyaoBOro BOCIUTAHUSI:



o UHTEpPEC K paziuyHbIM cepam MpodecCHOHaTbHON AesSTENbHOCTH, B
TOM YHCJIE€ CBSI3aHHBIM C (PU3MKOW M TEXHHMKOW, YMEHHE COBEpLIaTh OCO3HAHHBIN
BBIOOp Oyayiei npodeccuu U peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIE MJIAHBI;

o FOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B
00JacTH (PU3KUKHU Ha NPOTSHKEHUU BCEH KU3HU;

6)  DPKOJOrH4YeCKOro BOCHHUTAHUSA:

o c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOMN KYJIbTYPBI, OCO3HAaHHE
100aJILHOTO XapaKTepa HKOJOTHUECKUX TPoOIieM;

e IUIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUU B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HaHMS 1eJIe YCTOMYHUBOIO pa3BUTHS YEJIOBEUECTBA;

o pacHIMpeHre ONbITa JEATEIbHOCTH 3KOJIOTHYECKON HampaBIEHHOCTH
Ha OCHOBE MMEIOIUXCS 3HAHHM 10 PU3UKE;

7)  TEHHOCTH HAYYHOI0 MO3HAHUSI:

o c(hOpMHUPOBAHHOCTh MHPOBO33PEHN, COOTBETCTBYOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs (HU3HUECKON HAYKU;
o OCO3HAHHUE LICHHOCTH HAYYHOU JIEATEIIbHOCTH, TOTOBHOCTD B MPOLIECCE

U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh NHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eicTBUA:

o CaMOCTOSITENTLHO (OPMYIIMPOBATh M aKTYyaJIM3UPOBATh MPOOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

o OTIPEICTISATH TICNIN JeATSILHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUH UX
TOCTHKCHUS,

o BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaEMBbIX
(U3UYECKUX SIBIICHUAX;

o pa3pabarpiBaTh IUJIaH pEHICHHS TMpoOJieMbl ¢ YYETOM aHaIM3a
UMEIOIINXCSI MaTEPUAIbHBIX M HEMAaTepUATIbHBIX PECYPCOB;

o BHOCUTh KOPPEKTUBBI B JCSTEIBHOCTb, OIIEHWBATh COOTBETCTBHUE
PE3YNIBTATOB LETSIM, OIICHUBATH PUCKHU TIOCJICICTBUN JEATEIHHOCTH;

o KOOPJMHUPOBATh W BBHIMOJIHATH pPabOTy B YCIOBUSAX peEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

o pa3BUBATh KPEAaTHMBHOE MBIIIUICHUE TIPU PEIICHUH >KU3HEHHBIX
mpooIeMm.

ba3oBble ncciaenoBare/ibCKue 1eCTBUA:

o BJIQJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHITHIMU H
MeToIaMu (PU3NYECKON HAYKHU;

o BJIQJICTh HABBIKAMH  YYCOHO-UCCIIENOBATEILCKOW ¥ MPOCKTHOM

NeATeNbHOCTA B 0o0jacTh  (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJOB PEIICHUs 3aaa4 (PU3MYECKOro ColepKaHus,
MIPUMEHEHHIO PA3JIMYHBIX METO0B MMO3HAHUS,



o BJIa/I€Th BUJAMM JIEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHMUS, €ro
MHTEpNpETalny, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUiX, B TOM YKCJIE IPU CO3[JaHUN YYE€OHBIX TPOCKTOB B 00JACTH (PUBUKH;

o BBISIBJISITh NPUYMHHO-CICCTBEHHBIE CBSI3M U aKTyaJlU3UpPOBAThH
3ajlayy, BBIABUTaTh TUMNOTE3Y €€ pelleHus, HaXOAUTh AapryMeHTbl JUIs
J0Ka3aTeIbCTBA CBOMX YTBEPKACHUI, 3a7aBaTh NapaMeTphbl U KPUTEPUU PEILICHNUS;

. AaHAJIM3UPOBATH IOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh MX IOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

o CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTEIHHOM
NESATeNIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBUKY;

o JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

o yMETh TEPEHOCUTh 3HaHMUs O (U3UKE B MPAKTUUECKYHO 00JIaCTh
KU3HEICATEITLHOCTH;

o yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

o BBIJIBUTATh HOBBIE WJCH, NpeajiaraTb OPUTMHAIIBHBIC IOJIXOJbI |
pelieHus;

o CTaBUTh TIPOOJIEMBl M 3aJayd, JOMYCKAIOIIME ajJbTepHATUBHBIC
pelieHus.

Pab6ora ¢ undgopmanmeii:

o BJaJIeTh  HABBIKAMHM  TMOJy4yeHUs uHPopManuu  (U3HUECKOTro

coJlepKaHUSI M3 HMCTOYHHUKOB pPa3HBIX THIIOB, CaMOCTOSTEIbHO OCYIIECTBIIATH
IIOMCK, aHaju3, CHCTEMATH3aIldi0 W HHTEPIPETAN0 HHPOPMAIMH pPa3THIHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

° OIICHMBATh JIOCTOBEPHOCTh MH(OPMAITUH;

° UCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aIl[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN AProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHMsI, TIPABOBBIX W  OTHYCCKUX  HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

° CO3/1aBaTh TEKCTHI (PU3UICCKOTO COACP)KAHMS B PA3IUIHBIX opMaTax
c yd€éToM Ha3Ha4YeHHWS UWHPOpMAIMU © TIICJIEBOM ayJaUTOPHUH, BBHIOHpAs
ONTUMAaJIBHYIO0 (OPMY MPEACTABICHHS U BU3yaJIU3aIIHH.

KoMMyHHUKAaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS:

o OCYIICCTBIISITh OOIICHHE Ha YpoKax (U3NKH W BO BHEYPOUHOU
TeSITETHbHOCTH;

o pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMii W CMST4YaTh
KOH(DITUKTHI;

o pa3BEPHYTO © JIOTHYHO U3JlaraTh CBOK TOYKY 3pEHHS C
WCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

o NOHMMAaTh W  HWCIONB30BaTh MPEUMYIIECTBA KOMAaHTHOW U
WHIUBUIYaTbHON PabOTHI;

o BHIOMpATh TEMAaTUKy W METOJIBI COBMECTHBIX ACHCTBUH C Y4ETOM

O6IHI/IX HHTCPCCOB U BO3MOKHOCTEH KaXXJ0ro 4JCHa KOJIJICKTHUBA,



o INPUHUMATh LEIM COBMECTHOM JI€SITEIbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUA 10 €€ IOCTMIXKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacrpenensTh pojau ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU paboThI;

o OIICHUBATh KaUY€CTBO CBOETO BKJIaJa U KaXKJIOO YYaCTHHUKA KOMaH]IbI
B 00N pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

o npejaraTb HOBbIE MPOEKTHI, OLICHUBATh MJEH C MO3UIIMU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

o OCYILIECTBIIATH MO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3IMUHBIX
CUTYAIUsX, TPOSIBIISTH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryasiTUBHBbIE YHUBepCAJbHbIE Y4eOHbIE 1eCTBUS

Camoopranusanus:

o CaMOCTOSITEJIbHO OCYUIECTBIISITh TMO3HABATEIBHYIO JIESITEIbHOCTh B
obnactu GU3UKHA U aCTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTAaBUTh U (DOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

o CaMOCTOSITEJIbHO  COCTaBJISITh  IUJIAaH  PEIICHUS  PACUETHBIX U
KaueCTBEHHBIX 3ajla4, IUIAaH BBINOJHECHHUS MPAKTUUECKON paldoThl ¢ Y4ETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIMOYTEHUIA;

o JaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

o pacmMpATh pamMKd y4eOHOro TmpeJMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNH;

o JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

o OILICHUBATh MPUOOPETEHHBIN OTIBIT;

o crocoOCcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO APYIUIIMHU B 00JIaCTH

(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

o JaBaTh OLIGHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBHI B
NeSITEBHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJIbTATOB IIEIISM;
o BJIQ/ICTh HABBIKAMHM TI03HABATEIBHOU peIIeKCUd KaK OCO3HAHUS

COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX TMPOILECCOB, HX PE3YJbTATOB U
OCHOBaHUM;

o UCTIONIb30BaTh MPUEMBI pediieKCHu I OLIEHKH CHUTYyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

o YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIIEHUS IO UX
CHIDKECHUIO;

o IIPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHAJIU3E PE3YyJbTaTOB
NEATENbHOCTH;

o NpPUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

o IIPUHUMATh MOTUBBI U apryMEHTHI JIPYTUX MPU aHAJIU3E PE3yJbTaTOB
NEATENbHOCTH;

o PU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLUIUOKH.

B mporiecce nocTukeHHs] TMYHOCTHBIX PE3yJIbTATOB OCBOCHUSI IIPOrpaMMBbl
no ¢usuKe I YPOBHA CpEIHEro oOiero oOpa3oBaHUA Yy OOYy4YarOIIUXCs



COBEPIIEHCTBYETCS AMOLIMOHAJIbHBIN UHTEIJIEKT, peanonaralomumi
c(hOpMUPOBAHHOCTb:

o CaMOCO3HaHMs, BKIIOYAIOIIET0 CHOCOOHOCTh TMOHHUMATh  CBOE
ASMOILIMOHAJILHOE COCTOSIHWE, BHJETh HANpaBJICHUS pa3BUTUS COOCTBEHHOM
AMOIIMOHATIBLHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

. CaMOpETYJIUPOBaHMs,  BKJIIOYAIOIIET0O  CAMOKOHTPOJb,  yYMEHHE
MPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJIEHHUE, CIIOCOOHOCTh aJIallTUPOBATHCS K
SMOIMOHAJILHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

. BHYTPEHHEH MOTHMBAIIMY, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHUKEHUIO
HEeJIM W YCIEeXy, ONTHUMH3M, MHUIMATUBHOCTb, YMEHHUE JI€MCTBOBATH HUCXOAS W3
CBOMX BO3MO>KHOCTEH;

o SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHAIBHOE
COCTOSIHUE JIPYTUX, YUYUTHIBATH €r0 MPHU OCYIIECTBICHUH OOLIEHUS, CTIOCOOHOCTH K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

o COLIMAJIHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH
OTHONICHUS] C APYTMMH JIOAbMHU, 3a00TUTHCS, NMPOSBIATh UHTEPEC W pa3peliarhb
KOH(IUKTBHI.

HNPEJMETHBIE PE3YJIBTATBI

K xonmny obyuenuss B 10 kj1acce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIITUXCS YMEHU:

° JEMOHCTPUPOBATh Ha TMpUMEpax poidb HW MecTo (HU3UKU B
dbopMupoBaHUY COBPEMEHHON HAYYHOU KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHOM
TEXHUKU U TEXHOJIOTUI, B TPAKTUUECKOUN AEATEIBHOCTH JIIOICH;

° YYHUTHIBaTh TPAHUIIBI IPUMEHEHUS U3yUYCHHBIX (U3UICCKUX MOJICIICH:
MaTepuajabHas TOYKa, HHEpIUaIbHas CUCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE TEJIO,
UJICTbHBIA Ta3, MOJEIA CTPOCHUS Ta30B, KUJKOCTEW W TBEPIBIX TEJ, TOUCUYHBIN
AIIEKTPUUYECKUM 3apsi]l IPU pelIeHUuU HU3NISCKUX 3a/1a4;

° pacrio3HaBaTh (U3UUYECKHUE SBICHUS (IIPOIECChI) U OOBSICHATh X Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU CTPOECHHUS
BEIIECTBA W JJICKTPOJWHAMHUKH:  pPABHOMEPHOE W  PABHOYCKOPEHHOE
PSIMOJIMHEHHOE ABWKCHHE, CBOOOHOE MaJeHNE TEl, IBMKCHUE 10 OKPYKHOCTH,
WHEpIHs, B3auMojeicTBue Ten, nuddysus, OpOyHOBCKOE ABUKEHHE, CTPOCHHE
KUJIKOCTEH © TBEPABIX Tell, H3MCHEHHE 00BbEMa Tell TMpH HArpeBaHUH
(oxJaXkJIeHnu ), TEIJIOBOE€ paBHOBECHE, HCIApPEHHME, KOHJCHCAllUs, IJIaBJICHHE,
KpUCTAJUTM3alisl, KUTIEHUE, BIIAXKHOCTh BO3/lyXa, MOBBINICHUE JaBICHUS ra3a Mpu
€ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXK]y TTapaMeTpaMU COCTOSTHUS Ta3a B
H30IIPOLIECCax, JICKTPU3AUS TEJl, B3AUMOJACHCTBUE 3aPs/I0B;

° OTHMCBHIBATh MEXAHWUYECKOE JIBIDKCHHUE, HCIOIb3Yd (U3HICCKHE
BEJIMYMHBI: KOOPAWHATA, MyTh, NEPEMENICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tea,
Cujia, WMIIYJIbC Tela, KHHETHYECKas DJHEPrus, TMOTCHIUAIbHAS JHEPrus,
MeXaHu4eckas paboTa, MeXaHWYeCKas MOIIHOCTh; IPU OMHUCAHWHU IPABUIIHHO
TPaKTOBaTh (DU3MYECKHN CMBICI MCIIOIB3YEMBIX BEIWYMH, WX OO0O3HAUYCHHUS H



€AMHUIIBI, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE TaHHYIO (DU3UUYECKYIO BETUUYUHY C
IPYTUMHU BEJIMYUHAMMU;

o ONMCHIBATh U3YUYECHHBIE TEIJIOBBIE CBOWCTBA TEJI U TEIIOBBIE SBJICHUS,
UCIONIb3Yys. (PU3MYECKUE BEJIIMYMHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS] DHEPTUs XaOTHYECKOTO JBHMIKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHASL
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprusi, pabora rasa,
KO3 (PUIMEHT TMOJIE3HOT0 JAEWCTBHSI TEIUIOBOTO JIBUraTessl; NpU ONUCAHUU
MPaBWIBHO TPaKTOBaTh (PU3MYECKUI CMBICT MCHOJB3YEMbIX BEIUYMH, HX
000O3HaUeHUsT W EAWHMIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIOUIUME JIAHHYIO
(U3MUECKYIO BEIMYUHY C IPYTUMU BETUYUHAM;

o ONMUCHIBATh M3YYECHHBIE JJEKTPUYECKUE CBOMCTBA BEIIECTBA M
ANIEKTPUYECKHE sBJICHUS (MPOLECCHhI), HUCIMONb3Ys (U3NYECKUE BEIUYMHBIL:
AIEKTPUUYECKUIN 3apsiji, JIEKTPUUYECKOE I0JIe, HANPSHKEHHOCTH IOJISI, MOTEHUHMAT,
Pa3HOCTh TOTEHLMAJIOB; IPH ONMHMCAHUM TMPABHIBHO TPAKTOBaTh (HU3MUECKUIN
CMBICII HCIOJIb3YEMbIX BEIUYMH, HMX O0O0O3HAUYe€HHUS U €JAMHMIIbI; YKa3bIBaTh
(GopMyInbl, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

° aHAJTM3UPOBaTh (PU3MYECKHME TIPOLIECChl U  SIBICHHS, HCIOJIB3YS
buznueckue 3aKOHBI U PUHITUTIBL: 3aKOH BCEMHUPHOTO
tarotenus, |, Il u 11l 3akonsl  HproTOHa, 3aKkOH COXpaHEHUSI MEXaHUYECKOU

SHEPI'UM, 3aKOH COXPAHEHMS WMITYJIbCA, MPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIUII
PaBHOIIPaBUSl HWHEPUUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHUYECKYIO
TEOPHI0 CTPOCHMS BEILIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEIHEN KHUHETUYECKON
SHEPTUU TEIIOBOIO JIBMXKEHMSI MOJIEKYJ C abCOJIOTHOM TeMmepaTypoi, MEepBbIi
3aKOH TEPMOAMHAMHKH, 3aKOH COXPAaHEHHUS DJJEKTPUUYECKOTO 3apsiga, 3aKOoH
Kynona, mnpu »5ToM pasznuyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKEHUE U YCIOBHS (TPAaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

o OOBSCHATh OCHOBHBIC NPUHIIMIBI JCUCTBHS MAIlWH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCJIOBHUS HMX O€30MAaCHOTO MCIOJb30BaHUS B
IMOBCEIHEBHOM »KU3HHU,

o BBITIOJHSTH AKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (DU3UYECKUX SBICHUHN U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTth mpobieMy/3ajgady W THUIOTE3y Y4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpoOBaTH BHIBOJBI

o OCYLIECTBIIAITh MPSIMbIE M KOCBEHHbIE HW3MEpPEHUs (PU3NUECKUX
BEJIMYHH, P 3TOM BBIOMPATH ONTHUMAIBHBIA CITOCOO M3MEPEHUS W MCIOJIb30BATh
M3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHNUN;

o UCCJIEIOBAaTh 3aBHCHMOCTH MEXIY (QU3NUECKUMH BEITUYMHAMHU C
WCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(duKCUpOBaTh PE3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BUJIe TaOIUIl U rpadUKOB, A€JIaTh BBIBOJBI [0 PE3yJIbTaTaM HUCCIIEI0BaHUS;

o cobmonaTh mnpaBwia 0€30MacHOro  Tpyda TMpU  MOPOBEIACHUHU
HCCIIEIOBAaHUM B paMKaxX y4eOHOro SKCHEepUMEHTa, y4eOHO-UCCIIEI0BATEIbCKON U



MPOEKTHOW JAESITETPHOCTH C KCIONIb30BAaHUEM HW3MEPHUTEIbHBIX YCTPOWCTB W
1a60paTOPHOro 00OPYAOBAHMS;

o pemaTth pacuéTHbhIE 3aJja4u C SBHO 3aJaHHOW (pU3nuecKoil MOJEmnbIo,
UCTIONB3Ys (PM3MUYECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3UUECKYI0 MOJENb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOANMBIE ISl €€ pelIeHusi, MPOBOAUTH PACUYETHl U OIEHUBATH PEATBbHOCTD
MOJTy4YEHHOT0 3HaUCHUS (PU3UMUECKON BETUINHBI;

o pemaTte  KayeCTBEHHBIE  3aJa4d:  BBICTpAWBaTh  JIOTUYECKHU
HENPOTHBOPEYMBYIO IIETIOYKY PACCYKACHHA C OMOpPOM HAa HM3yUEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHHS,

o UCTIOJB30BaTh MPU  PEHICHUH YYeOHBIX 3a7ad  COBPEMEHHBIC
MHQPOPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIHH
U TIPEJICTaBICHUS] Y4eOHON M HAYYHO-TIOMYJIIPHOW MH(pOpMAINK, TTOTYYEHHOW W3
pa3IMYHBIX ICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTydaeMyr0 HH(pOpMaIIHIO;

o NPUBOJNTHh MPHUMEPHI BKJIaJa POCCHUCKHX M 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

o UCTIOJIh30BaTh TEOPETUUYCCKUE 3HAHWS 1O (DU3WKE B TIOBCETHEBHOM
KU3HU JJig  obOecrieueHHus O€30MacHOCTH Mpu oOpalleHud ¢ npudopamu H
TEXHUYECKUMHU YCTPOWCTBAMU, Il COXPAHEHUs 3[0pOBbSI U COOJIOJEHHUS HOPM
HKOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpeie;

o paboTaTh B IpyMIle C BBHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX pPOJIEH,
IUIaHUPOBaTh PAa0OTy TPYNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJICKBATHO OLIEHUBATh
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELICHUE pacCMaTpUBAaEMOM MPOOIeMBI.

K xonmy obyuenuss B 11 kJj1acce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

o JEMOHCTPUPOBATh Ha TpPUMEpax poidb U MeCTO (U3UKH B
dbopMupOBaHUN COBPEMEHHON HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHOM
TEXHUKH U TEXHOJOTHM, B MPAKTUYECKOW AECATEIBHOCTH JIFOJEH, LEIOCTHOCTh U
€ANHCTBO (PU3NYECKON KapTUHBI MHPA;

o YUUTHIBATh TPAHUIIBI MPUMEHEHUS W3yYEHHBIX (DU3UYECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKHUM 3apsj, JIyd CBE€TA, TOUCUHBIA UCTOYHUK CBETA, SIICPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MPHU perieHUuH (PU3NIECKUX
3a;ay;

o pacnio3HaBaTh (U3HYECKUE SBICHHS (TIPOILECCH) U OOBICHATh WX HA
OCHOBE 3aKOHOB DJIEKTPOJAMHAMHKA W KBAaHTOBOW (DH3UKHU: DIEKTpUUYECKAS
MPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE IEWUCTBUSI TOKa,
B3aMMOJICHCTBUE MarHUTOB, SJIEKTPOMAarHUTHAsI UHAYKIUSA, JEHCTBHE MAarHUTHOTO
MoJisi Ha MPOBOJHUK C TOKOM M JABWIKYIIUHCSA 3apsill, SJIEKTPOMArHUTHBIE
KOoJie0aHUs W BOJIHBI, MNPSAMOJIMHEHMHOE pacHpoCTpaHEHHE CBETa, OTPa)XKEHUe,
npejoMiieHue, uHTtepdepeHuus, audpakuus U ToJgpu3anus CBETa, JAUCHEPCHUs
cBera, (orosnextpuueckuit dPdext (PpoTodrdPdekT), CcBEeTOBOE NaABJICHUE,



BO3HMKHOBEHUE JIMHEWYATOTO CIIEKTpa aToMa BOJOpPOJa, €CTECTBEHHass U
HCKYCCTBEHHAs paIMOAKTUBHOCTD;

o OMHUCHIBATh H3YYECHHBIE CBOMCTBA BellecTBa  (IJIEKTPUUYECKUE,
MarHUTHbIE, ONTHUYECKHUE, DJIECKTPUUECKYIO MPOBOAUMOCTH PAa3IUYHBIX Cpel) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOILIECCHI), HCMOIB3YAd (PU3NUecKue BEITUYUHBI:
AIEKTPUUYECKUI 3apsij, CUjla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOIBIDKYIAs CHJIa, paboTa TOKa,
WHIYKIHWST MarHUTHOTO TMojs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYyIIKW, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, MEepuoJ M YacToTa
KosieOaHuii B KoJieOaTENIbHOM KOHTYpe, 3apsij W Ccuia TOKa B Mpolecce
FapMOHUYECKUX JJIECKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKasl CWJIa JIMH3bI, MPHU OIMUCAHUM MPABWIHHO TPAKTOBATh (HU3UUECKUI
CMBICI HCIIOJIB3YEMbIX BEJIWYWH, HMX OO0O3HAUYCHUS W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JaHHYK (PU3UUECKYH0 BEJIUYUHY C JpYyrUMU
BEJTMYMHAMH;

o OTHMCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3YSI
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIUsl U UMIYJIbC (HOTOHA, MIEPUO/] TOJTypacmaaa, SHEPTUsl CBA3U
aTOMHBIX SiJIep, NPU OIMUCAHWHM TPABWIBHO TPAKTOBATh (PUINYECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX O0O3HAYEHUS M €IWHUIIbI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEJIWYUHY C JAPYTUMH BEITUYHMHAMM,
BBIUUCIISITH 3HaUYECHHUE (PU3NUECKON BEJIMUNHBI;

o aHANMM3UPOBATh (U3MYECKUE TPOIECChl U  SIBICHHS, HCIOJIb3Ys
¢usznueckre 3aKOHbI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEIOBATENILHOTO U
napajuieIbHOIO0 COEAMHEHUs MPOBOAHUKOB, 3akoH [[xoynsa—Jlenna, 3akoH
AIEKTPOMArHUTHON MHAYKIIMHU, 3aKOH MPSMOJIMHENHOIO PacIpOCTPAHECHUS CBETA,
3aKOHBI OTPA)XKEHUsI CBETA, 3aKOHBI MPEJIIOMJICHUS CBETA, YpPAaBHEHUE DUHIITEHHA
s horoaddekra, 3aKOH COXpAaHEHHS SHEPIHH, 3aKOH COXpPAaHEHUsI HMITYJIhCa,
3aKOH COXPAHEHHUsI 3JIEKTPUUECKOIO 3apsijia, 3aKOH COXPAaHEHHUS] MAacCOBOIO YHUCIIA,
noctynatel bopa, 3akOH paaMOaKTHMBHOIO pachajaa, MOpU H3TOM Pa3InyvaTh
CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBHIPAKECHHUE U YCIOBHS
(rpaHuIlBI, 006J1ACTH) MPUMEHUMOCTH;

o ONpENENATh HANPABICHUE BEKTOpAa HWHIYKIIMM MArHUTHOTO IO
MIPOBOJIHUKA C TOKOM, CHIIbl AMriepa u cuiibl JlopeHiia;

o CTPOUTH U OIHUCHIBaTh H300pAKEHHE, CO3/1ABAEMOE IIOCKUM
3epKajoM, TOHKOW JINH30M1;

o BBITIOJTHSTH AKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DU3UIECKUX SIBICHUHN U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU: MPU 3TOM
dbopmynupoBaTh TpobieMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIHUpOBATH BHIBOJIBI;

o OCYLIECTBIISITh MPSIMbIE M KOCBEHHbIE H3MEpPEHUs (PU3NUECKUX
BEJIMYUH, MPU 3TOM BbIOMPATH ONTUMAJIBHBIN CIOCOO MU3MEPEHUS U UCMOJIb30BaTh
W3BECTHBIE METO/Ibl OLICHKHU IMOTPEIIHOCTEN U3MEPEHHUI;



o MCCIIEJIOBATh 3aBUCUMOCTH (DM3MUECKUX BEITUYHMH C HMCIIOJIb30BAHHEM
OpSIMBIX  M3MEPEHHH: TP HSTOM KOHCTPYHPOBATh YCTaHOBKY, (PHKCHpPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCHMOCTH (PU3WYECKUX BEIWYUH B BHJE TaOIUI] U
rpauKoB, AeNaTh BBIBOABI IO PE3ybTaTaM MCCIEIOBAHNUS;

o coOmogaTe mpaBwia  O€30MACHOrO  TpyAa MpU  MPOBEACHHUH
WCCIICIOBAaHUI B paMKax y4eOHOTO IKCIEPUMEHTa, Y4eOHO-HCCIeT0BATEIbCKON U
MPOEKTHOW JAESITETbHOCTH C WCIONb30BAaHHEM HW3MEPHUTEIbHBIX YCTPOWCTB W
1ab0paTOpHOro 00OPYAOBAHMS;

e pemaTh pacuéTHhIE 3aJja4u C SBHO 3aJaHHOW (hU3UYECKOU MOJEIbIO,
UCTIONB3Ys (U3UYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUSA 3aa9u
BBIOMPATh (PU3MUECKYIO MOJIEb, BBIACIATH (hM3MUECKUE BEIMYMHBI U (HOPMYIIHI,
HEOOXOAMMEBIE Ui €€ pelieHUusl, MPOBOAUTh PACUYETHl U OIECHUBATh PEATbHOCTD
MOJTyYEHHOT'0 3HAUCHUS (PU3NYECKON BETUIHHEI;

o pemars  Ka4eCTBEHHBIE  3aJadyd:  BBICTpAaUBaTh  JIOTUYECKH
HETPOTHBOPEUMBYIO IIETIOYKY PACCYXJICHHI C ONMOpO Ha W3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHHS,

o UCTIOJh30BaTh MPU  PEHICHUH YYeOHBIX 3a7ad  COBPEMEHHBIC
MH(POPMAITMOHHBIC TEXHOJOTUHU JUIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
Y TIPEJICTaBIICHUS] Yy4eOHON M HAYYHO-TIOMYJISIPHOW WH(OpMAIMH, TTOTYYSHHOW W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

o OOBSCHATh MPUHLIUINBI JEHCTBUS MAIlIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

o NPUBOJUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-
(GuU3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

o UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B TMOBCEIHEBHOM
KU3HM i1 oOecrieyeHuss O€30MacHOCTH TIpU  oOpallieHHd ¢ MpudopamMu |
TEXHUYECKUMHU YCTPONCTBAMU, [JISi COXpPAHEHHUs 370POBBbS U COONIOACHHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKpYKAIOIIeH cpele;

o paboTaTh B TpyMIE C BBHIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PAaLUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJI€KBAaTHO OLICHUBAThH
BKJIaJ] KXJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJymmyecTBo yacos ‘
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
n/n IPOrpaMmbl Beero| KCHTPOJIbHbIE TpakTHdeckne o0pazoBaTe/bHbIE pecypchbl
padoThI padoTsbI

‘ Paznen 1. DPUSUKA U METOJbI HAYYHOTI'O ITIO3SHAHUA ‘
‘ 1.1 H(Dmm(a ¥ METOJIbI HAYIHOTO ITO3HAHUS H 2 H || H bubmuoreka IOK https://m.edsoo.ru/7f41bf72 ‘
‘ Hroro no pasaeny H 2 H ‘
| Paszen 2. MEXAHMKA |
‘ 2.1 HKI/IHeMaTI/IKa H 5 H || HBI/I6J‘II/IOT€K3 HOK https://m.edsoo.ru/7f41bf72\
‘ 2.2 HI[I/IHaMI/IKa H 7 H || HBH6J1H0TeKa LIOK httDs://m.edsoo.ru/7f4lbf72‘
‘ 2.3 H3a1<0HLI COXPAHCHHUS B MEXaHUKE H 6 H 1 || 1 HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f4lbf72‘
‘ HToro no pazaeny H 18 H ‘
‘ Pasznea 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/JIMHAMUKA ‘

3.1 ?ecol;?i’l MOJIKYJIAPHO-KHHETHHECKOH J 1 bubnuoreka IOK https://m.edsoo.ru/7f41bf72
‘ 3.2 HOCHOBBI TEPMOIMHAMHKH || 10 || 1 || HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f4lbf72\

3.3 ﬁg:;g;ifle coctosmus Bemectsa. dasossie | 5 Bu6nuoreka 1{OK https://m.edsoo.ru/7f41bf72
‘ Hroro no pasneny || 24 || ‘
| Pasnien 4. JJIEKTPOJAUHAMMKA |
‘ 4.1 HQJIeKTpOCTaTI/IKa || 10 || || 1 HBI/I6J'II/IOTeKa [HOK https://m.edsoo.ru/7f41bf72\

sz |[loctomumit wextpuscosait tox. Tosus | 12 1 busmorexa LIOK hitps:/m.edso0.u/TF410f72

‘ HToro no pasnery || 22 || ‘

‘ Pe3zepBHOe Bpems H 2 H ” H ‘
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KosunyecTBo yacos

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n nporpamMMbl Beero| KOHTPOIbHDbIE pakTiaeckue o6pasoBaTe/ibHbIE pecypchbl

padoThI padoThI

OBHIEE KOJIMYECTBO YACOB 1O 68 3 3
IMPOI'PAMME
11 KJIACC

KonuvecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM JyekTpoHHbIE (LU PpOBbIE)
n/n nporpamMMbl Beero| KOHTPOIBHBIE IpaxkThieckne 06pasoBaTe/IbHbIE pecypchbl

padoThl padoThI

Paznen 1. JIEKTPOJAUHAMUKA

1.1 MarsuTHoe nosie. IneKTpOMArHHTHAA 1 1 3 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
HHAYKOHA
‘ HToro no pazaeny H 11 H ‘

Paznea 2. KOJIEBAHUSA U1 BOJIHBI

2.1 MeXaHMUECKHE M Y/ICKTPOMAT HUTHEIE J 1 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
KoJIeOaHMSs
2.2 ﬁiﬁiﬁmqecme 1 STICKTPOMATHHITHBIC S 1 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
‘ 2.3 HOHTI/IKa || 10 || || 3 H bubnuoreka IIOK https://m.edsoo.ru/7f41c97c ‘
‘ Hroro no pasneny || 24 || ‘

| Pasnen 3. OCHOBBI CHEIIMAJIbHOI TEOPUM OTHOCUTEJbHOCTHU |

3.1 OCHOBBI CIICLMATBHOM TeOpHH 4 1 bu6nuoreka IIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTCIIBHOCTHU
‘ Hroro mo paznery || 4 || ‘

Paznen 4. KBAHTOBAS ®U3UKA

4.1 (DmeMeHThl KBAaHTOBOM ONTHKU

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



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

’ KoymmyecrBo yacos ‘
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
n/n nporpamMMbl Beero| KOHTPOIBHbIE IpaxTiieckue 06pasoBaTe/IbHbIE pecypchbl
padoThI padoThI
‘ 4.2 HCTpOGHI/Ie aTroma H 4 H || H bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
‘ 4.3 HATOMHoe PO H 5 H || H bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
‘ Hroro mo paszaeny H 15 H

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKU

|
|
|
|
|| Bubmuorexa L{OK https:/m.edsoo.ru/7f41c97c |
1
|
|
|

|
‘ 5.1 HBneMeHTm aCTPOHOMUHU U acTPOPU3UKU H 7 H 1 ||
‘ Hroro no pasaeny H 7 H
‘ Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHUE
‘ 6.1 HO6o6manmee MOBTOPEHUE H 4 H || H bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
‘ Hroro mo pasgeny H 4 H
‘ PesepsHoOe Bpemst H 3 H || H
OBHIEE KOJIMYECTBO YACOB 11O 68 4 7

ITPOI'PAMME



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

10 KVIACC

KoanyecTBo yacoB

|

Ne Tema vDoOKa Mara DJIeKTpOHHbIe HH(poBbIe
n/n P Bcero Konrpoarmpie) Mpakruteckue u3y4yeHusi| oOpa3oBaTe/ibHbIe pecypchl
padoThI padoTsbI
1 ®usnka — Hayka o npupoje. Haydunsle MeTo bl MO3HAHMS 1 bubnnorexa [JOK
OKPY)KaIOIIEero Mupa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusnku B GpopMUPOBaHUN COBPEMEHHOM 1 BuGmmotexa LIOK
2 ||Hay4HOM KapTHHBI MHpPA, B IPAKTUYECKOU 1E€ATEIbHOCTH httos://m.edsoo.ru/ff0c33e6
JIFONENR ps-/fm. '
Mexannueckoe apmxenue. OTHOCUTEILHOCTD 1 BuGmuotexa LIOK
3 |[MexaHndeckoro ABWkeHus. [lepeMenienue, CKOpocTb, httos://m.edsoo. ru/ff0c3508
YCKOpEHHUE ps-fim. '
4 PaBHOMEpHOE NPAMOJIMHENHOE JBHKCHUE 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE JIBH)KECHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe majieHre. Y CKOpeHUe CBOOOTHOTO MaACHUs 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiiHoe npuxeHue. [[Brkenne MatepraibHOU 1 bubnunoreka [JOK
TOYKH 110 OKPYXHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpunnun otHOCcUTeNnbHOCTH I'anunes. aepuuanbabie 1 bubnuoreka [IOK
cucteMbl oTcyera. [lepBriii 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuina. [lpunanun cynepnosunuu cuil. Broponw 1 bubnuoreka [IOK
3akoH Hbl0TOHA 17151 MaTepuanbHOW TOUKU https://m.edsoo.ru/ff0c3be8
‘ 10 HTpeTI/H/I'3aKOH HeroToHa 111 MaTepUalIbHBIX TOYEK H 1 || H H H bubnuorexa [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
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KoJymmyecTBo yacos ‘
Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(poBbIE
n/n yp Beero|\OHTPOIbHEIE) TIPAKTHIECKHE |3y yenyg|  06pasoBaTeqbHBIE pecypeb
padoThI padoThI
] [ I I | https://m.edsoo.ru/ff0c3be8
11 3akoH BcemupHOTO TsaroteHus. Cuna tspkectu. [lepBas 1 bubnuorexa [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koaddunment tpenuns. Cua 1 bubmuorexa [JOK
COMPOTHUBIICHUS MTPU IBMYKCHHH TeJIa B )KUIKOCTH HITH ra3e https://m.edsoo.ru/ff0c3f76
[TocTymarensHOE 1 BpamniaTeIbHOE IBIKEHHE a0COTIOTHO 1 Bubmiorexa [OK
14 |tB€paoro tena. MomeHT cuibl. [1meyo cunbl. YcnoBus httos://m.edsoo. ru/ffoc41a6
paBHOBECHS TBEPIOTO Tea ps-fim. '
Nmmynsc MaTepuanbHOW TOYKU, CUCTEMbl MaTepUAIbHBIX 1
’ bubnuoreka [IOK
15 |[rouek. Miynbe cuiibl. 3aKOH COXPaHEHHSI UMITYJIbCA. https://m.edsoo ru%lffOC 43d6
PeakTuBHOE IBIKEHUE ps-/fm. '
Pa6ora u mourHOCTh cuibl. Kunetuueckas sHeprust 1 Butmiorexa LIOK
16 |maTepuanbHOf Touku. Teopema 00 U3MEHEHUH https://m.edsoo ru/ff0ca502
KMHETUYECKOW SHEPrUun ps-fim. '
[ToTenumansHas sueprus. [lorenunanbHast sueprus ymnpyro|| 1 Butmiorexa [IOK
17 ||nedopmupoBaHHOH npy)uHBL. [loTeHIManbHAast SHEPTUs
https://m.edsoo.ru/ff0c461a
Tesa BOTU3U MOBEPXHOCTU 3eMITU P
[ToTeHnmanpHbpie U HEMOTEHIIUANbHBIE CUIIbI. CBSI3b 1
18 paboThl HEMTOTEHIIMATILHBIX CUJT C U3MEHEHHEM bubnunoreka [JOK
MEXaHUYECKOHW SHEPTHH CUCTEMBbI TeJI. 3aKOH COXPaHCHHUSI https://m.edsoo.ru/ff0c478c
MEXaHUYECKOW SHEPIHH
JIabopatopHas pabota «VcciaenoBanue cBsi3u pabOThI 1 1
19 ||cumbl ¢ U3MEHEHNEM MEXaHUYECKOM SHepruM Tella Ha
IIpUMEpE PACTSKEHUSI PE3UHOBOI'O KI'yTa
‘ 20 HKOHTpOJ‘ILHaﬂ pabota no Teme «Kunemaruka. Jlunamuka. H 1 || 1 H H H bubnuorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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’ KoJymmyecTBo yacos ‘

Jara DJIeKTpOHHbIe HH(poBbIE

Ne
Tema ypoka
yp Kontpoaknbie) pakThieckue |\ vyenygl  o6pasopaTensubie pecypeb

n/n Bcero
padoThI padoThI

|| H H H https://m.edsoo.ru/ff0c4b74

H3aKOHI)I COXpPAaHCHUA B MCXAHUKC» H

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOI 1 bubnuorexa [JOK

21 Teopun. bpoyHoBckoe nBrkenue. Juddysus https://m.edsoo.ru/ffOc4dc2

XapakTep ABUKEHHUS U B3aUMOJICUCTBUS YaCcTHI] BemiecTna. || 1

22 . N
MOHGHI/I CTPOCHUSA T'a30B, ) KUAKOCTCHU U TBEPABIX TCII
23 Macca monekyn. KonnuectBo BemectBa. [loctosiHnas 1
ABoraapo
24 TermmoBoe paBHOBecue. TemnepaTypa U €€ U3MEpEeHHE. 1
[Ikaya remnepatyp Llenscus
Nneansusiii raz B MKT. OcnoBHoe ypaBHenue MKT 1 bu6mmoreka [IOK
25 i
https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMIiepaTypa Kak Mepa cpeaHeit 1

bu6mmoreka [IOK

26 ||KHHETUYECKOW SHEPIUH JIBUKECHHS MOJIEKYI. Y DaBHEHHE https://m.edsoo.ru/ff0c511e

MenneneeBa-Kinaneitpona

‘ 27 H3aKOH JanpToHa. ['a30BbI€ 3aKOHBI ||

28 JlabGopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH 1 1
MEX]ly TapaMeTpaMH COCTOSTHHSI Pa3peKEHHOTO Ta3a

29 W3onporiecchl B UI€ILHOM Ta3e U UX rpaguuecKoe 1 bubmmoreka [IOK
[pEeICTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEPTUS TEPMOIUHAMUYECKOU CHCTEMBI U 1

bubmuoreka [JOK

30 ||cioco6rI e€ n3MeneHnsa. KoanuecTBo TEIIOTHI U pa60Ta. httpS://m.EdSOO.rU/ffOC5952

BHy’TpeHHfIfI SHEPTHUA OAHOATOMHOI'O UJACAJIBHOTO I'a3a

31 Buas! Tennonepenaun 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36
32 VY nenpHas TEMI0EMKOCTh BelecTBa. KoinuecTBo TemoThl 1 bubmuoreka [JOK

IIpH Terionepenaye. AauabaTHBIN mpoiecce https://m.edsoo.ru/ff0c5¢c36
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KoaunyecTBo yacoB

Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(poBbIE
n/n yp Beero|\OHTPOIbHEIE) TIPAKTHIECKHE |3y yenyg|  06pasoBaTeqbHBIE pecypeb
padoThI padoThI
33 [IepBblii 3aKOH TEPMOJMHAMUKH U €0 IPUMEHEHHE K 1 bubnuorexa [JOK
U30IpoIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocts nporeccos B npupoae. Bropoit 3akoH 1 bubnnorexa [JOK
TEPMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII/I TermoBoi ManHbI 1 bubmmoreka [{OK
https://m.edsoo.ru/ff0c600a
‘ 36 HHI/IKJ'I Kapno u ero KI1/] H 1 || H H H
‘ 37 HBKOHOFHLIeCKI/Ie po0OJIeMBbI TETJIO3HEPTeTUKU H 1 || H H H
38 O6o06matomuii ypok «MosekynsipHast ¢puzuka. OCHOBBI 1 bubmuorexa [JOK
TEPMOIMHAMHUKN https://m.edsoo.ru/ff0c6938
39 KonTtponbHas padoTa o teme «MosekymsipHas pu3uka. 1 1 bubmuorexa [JOK
OCHOBBI TEPMOTHHAMHKID https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u kKoHaeHcanus. Mcmapenue u KumneHue 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6
a1 AOCOJIFOTHAsI 1 OTHOCUTEJIbHAS BIIAYKHOCTH BO3/TyXa. 1 bu6mmoreka [IOK
HacepImenuslii map https://m.edsoo.ru/ff0c64d8
TBépnoe terno. KpI/I?T&J‘IJ‘II/I‘ICCKI/IG u amop(HBbI€ Tena. 1 Bubnorexa [IOK
42 ||AHn30TpOonus CBOMCTB KpUCTAILIOB. JKHIKME KPUCTAILIBI. httos://m.edsoo. ru/ffoc65f0
CoBpeMeHHbIe MaTepralbl ps-fim. '
43 [InaBnenue u KpucTamm3anus. Y aeabHas TenjaoTa 1 bu6mmoreka [JOK
rutaBnenust. CyOnumarust https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOTO OanaHca 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTpUIecKuu 3apsa. J(Ba Buga 1 bubnunoreka [JOK
ANIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0cébcc
‘ 46 HHpOBOI{HI/IKI/I, JUDJIEKTPUKHU U MOIYIPOBOJHUKH. 3aKOH H 1 || H H H bubnuorexa [IOK
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’ KoJymmyecTBo yacos ‘
Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(poBbIE
n/n yp Beero|\OHTPOIbHEIE) TIPAKTHIECKHE |3y yenyg|  06pasoBaTeqbHBIE pecypeb
padoThI padoThI
HcoxpaHeHI/m AIIEKTPUYCCKOTO 3apsiia H || H H H https://m.edsoo.ru/ff0cébcc
47 Bsaumonencrsue 3apsai0B. 3akoH Kynona. Toueunsin 1 bubnuorexa [JOK
AIIEKTPUUYCCKHUH 3apsijT https://m.edsoo.ru/ffOc6ce4
Hanpsiox€nnocts amektpudeckoro nouist. [Ipuanun 1
48 |c ep TMO3UIAN JICKT I/II:)IIGCKI/IX TIOJIEH. .HI/III-:I/II/IH bubmmotera IIOK
YIepriosi p ' https://m.eds00.ru/ff0c6df2
HaTPSHKEHHOCTH
49 Pa6ora cun anexktpoctatuueckoro nois. [lorenmuarn. 1 bubnuoreka [IOK
Pa3HOCTP MOTEHITHAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOTHUKY U TUAJIEKTPUKHU B JIEKTpOCTaTUYecKoM mose. || 1 bubnuoreka [IOK
JIvaekTprUecKas MPOHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnekrpoeéMkocTb. KoHmencarop 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. DHEPIHs 1 bubmuorexa [JOK
3apsHKEHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlabGopaTtopHas pabota "M3mMepeHue 3IeKTPOoEMKOCTH 1 1
KoHAeHcaTopa"
[TpuHIMnD neiicTBUS U MPUMEHEHNE KOHJCHCATOPOB, 1
5 |[KOTMPOBAILHOTO amnapara, CTpYHHOTO MIPUHTEPA.
DneKTpocTaTHYecKas 3allnuTa. 3a3eMIIeHIe
ANEKTPONPUOOPOB
DNEeKTPUUYECKUI TOK, YCIOBUS €ro CYIIeCTBOBAHMUSL. 1
55 ||[TocTosanHsIil Tok. Cuna Toka. Hanpsoxenue.
Conpotusnenue. 3akoH OMa Juisl ydacTKa LEnu
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIaHHOE 1
56 coez[mfeHHe I OBOI,[HI/III:()OB JIa6o a,To Has paboTa Brbmaorexa IIOK
p ' patopHai p https://m.edsoo.ru/ff0c74f0
«M3ydeHune cMeIIaHHOTO COETMHEHNUS PE3UCTOPOBY
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KoaunyecTBo yacoB

Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(poBbIE
n/n yp Beero|\OHTPOIbHEIE) TIPAKTHIECKHE |3y yenyg|  06pasoBaTeqbHBIE pecypeb
padoThI padoThI
57 PaboTa 1 MOITHOCTB IEKTPHUECKOTO TOKA. 3aKOH 1 bubnuorexa [JOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH Oma U1 MOJIHOM (3aMKHYTOM) JIEKTpUYeCcKOM 1
5g [HenH. KopoTtkoe 3ambikanue. JlabopatopHas padora bubnuoreka [JOK
«M3mepenne DJ]C MCTOYHHMKA TOKA M €r0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COTIPOTHBIICHUS
DJIEKTPOHHAs MPOBOIUMOCTb TBEP/IBIX METAIIIOB. 1
59 ||3aBUCUMOCTD COPOTHUBIICHUSI METAIIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh
60 DNEeKTpUYECKUH TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX 1
My4KOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U MPUMECHAs 1
61 | O]Z’(;TIE)I/IMOSTB Cl;on“CTBa p—n-ne eonz)[a Bubmaorexa LIOK
P ) p ’ https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUUYECKUU TOK B PaCTBOPAX U paciuiaBax 1
62 |anext pOJ'II/ITOB Onekr I())J'II/ITI/I‘?CCKa}Ip MCCOLMALNS bubmotera [TOK
p ’ p A HHATHL https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
63 DJIEKTPUYECKUH TOK B razax. CaMoCTOSTEIbHbIN U 1 bubnuoreka [JOK
HECaMOCTOSATENbHBIN pa3psa. Momuus. ITnasma https://m.edsoo.ru/ff0c84ae
DnexTpuyeckue Npudophl U YCTPOMCTBA U UX 1
64 || aKTIquCKOC i I/II)MCHEHI/IG yH I';Buna TEXHUKH bubamotera [IOK
p p P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
65 O06006marmui ypok «IeKTPOTTHAMUKA 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa o TeMe «JIeKTpOCTaTHKA. 1 1
OHTPO b bota no Te © Jrexrpoc bubnunoreka [JOK
66 || [TocTosiHHBII 2neKTpUYecKuil TOK. TOKU B pa3iIuYHBIX

cpenax»

https://m.edsoo.ru/ff0c8a8a
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KoJymmyecTBo yacos ‘
Ne Tema vDoKa Mara DJIeKTpOHHbIe HH(poBbIE
n/n yp Beero|\OHTPOIbHEIE) TIPAKTHIECKHE |3y yenyg|  06pasoBaTeqbHBIE pecypeb
padoThI padoThI
67 PesepBHbiit ypok. KonTposibHas paboTta no teme 1 bubnuorexa [JOK
"JnekTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii ypok o remam 10 1 bubnnorexa [JOK
KJacca https://m.edsoo.ru/ff0c8f6c
| OBUIEE KOJMYECTBO YACOB IO IPOTPAMME || 68 | 3 | 3 [
11 KJIACC
| KoJymmyecrBo yacos ‘
Ne Tema vDOKa Mara JJIeKTPOHHBbIE HU(PPOBHIE
n/n yp Beero| [KCHTPOIbHbIE| ITPAKTHYECKHE |1 vvyenps|| o6pasoBaTenbHbIe pecypebl
padoThbI padoThbI
TlocTogHHEBIE MArHUTEI M UX B3aUMOJIEHUCTBUE. MarHuTHOE 1
1 ||moste. BekTop MarHuTHOM UH nu. JIuHuM MarHUTHOM bubmorexa HOK
' p ALY, https://m.edsoo.ru/ff0c9778
UHIYKLIHAN

5 MaruuTHO€ 1oJie MPOBOIHUKA ¢ TOKOM. OTBIT DpcTea. 1 bu6mmoreka [JOK
B3anMoelicTBIE TPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGopaTtopHas pabota «/3y4eHrne MarHuTHOTO TIOJIS 1 1 bubnmuoreka [JOK
KaTYIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe

o [ o e v o o o | 1 BuSorra OK

pa. patopras p A a https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

5 JlericTBHE MarHUTHOTO I10JIA HAa JBHXKYILYIOCS 3apsKECHHYIO 1 bubnuoreka [IOK
yactuily. Cuna Jlopenia. PaboTa cuibl Jlopenna https://m.edsoo.ru/ff0c9df4
DnexTpoMarHuTHas MHAYKIUA. [I0TOK BeKTOpa MarHUTHOM 1

6 |(uaaykouun. 9JC nHIyKIMKU. 3aKOH 3JEKTPOMAarHUTHOM
unaykuuu Papanes
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KoaunyecTBo 4acoB

Ne Tema voKa K - Mara DJIeKTpOHHbIe LU (poBbIE
n/n P Beero| CHTPOILHBIC) LIPAKTHUECKHUE |3y yenns| o6pasoBaTeabHbIe pecypesl
padoThI padoThbI
7 JlaboparopHas padota «ccrnenoBanue siBICHUS 1 1 bubmmoreka [JOK
AIIEKTPOMATHUTHOW MH/TyKITHI) https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBIEHUE cCaMOMH, nu. DJ1C 1
8 Cal\/ilOyI/II(HJI 1AW, DHEPTus MaFHI/ITH)(:)Il}"](I)(If'IOJ'ISI KJZ:l[T KH C bubmorexa [TOK
YKLHH. IHEP ym https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE TOJIe
TexHuveckre yCTpOHCTBA M X TIPUMEHEHUE: TIOCTOSTHHBIE 1
9 |MarHUTBI, YIIEKTPOMArHUTHI, JIEKTPOJIBUTATEITH, YCKOPHTEITH
3JIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYb
10 O6o0matromuii ypok «MarauTHoe moje. DaeKTpoMaruuTHas || 1 bubmuorexa [JOK
HHIYKIHS https://m.edsoo.ru/ff0cab82
11 KonTtponbHas padoTa mo teme «MarHuTHOE TOJIE. 1 1 bubmuoreka [JOK
DIeKTPOMArHUTHAS WHIYKIIHS https://m.edsoo.ru/ff0cad58
CBoOo1HBIE MEeXaHUYeCcKue Kosebanus. ['apMonndeckue 1
12 KOJ‘IG6£—II/I}I VYpaBHEHHE TapMOHUYECKHUX K(E)J'Ie6aHI/II7[ bubmorera IIOK
P p : https://m.edsoo.ru/ffOcaf06
[IpeBpaienue suepruu
JlaboparopHas pabota «lccrnenoBanue 3aBUCIMOCTH 1
13 |[meproa MabIx KoJieOaHU rpy3a Ha HUTU OT JUIMHBI HUTU U 1
Macchl rpy3a»
Konebarenbubid KOHTYp. CBOOOAHBIE S1EKTPOMArHUTHBIE 1
14 KoJiebaHus B UACabHOM KOJieOaTeIbHOM KOHTYPE. bubnunoreka [JOK
AHaNOTHs MEX1y MEXaHUIECKUMH U 3JIEKTPOMArHUTHBIMH https://m.edsoo.ru/ff0cb820
KoJieOaHusIMU
15 ®opmyna ToMmcoHa. 3aKOH COXPAHEHHUS SHEPTUU B 1 bubnuoreka [IOK
UJeanbHOM KoJiebaTeIbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxaromux KonedaHusx. Bernyxaennsie|| 1
peil yxarot Y bubnunoreka [JOK
16 |mexannyeckue kosuebanus. Pezonanc. BeiHyx1eHHbIE

QJICKTPOMArHUTHBIC KoJIeOaHMS

https://m.edsoo.ru/ff0cbb86
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KoaunyecTBo 4acoB

Ne Tema voKa Mara DJIeKTpOHHbIe LU (poBbIE
n/n P Bcero Konrpoarueie| Mpakruteckue u3ydeHus|| odOpa3oBaTesibHbIE pecypchl
padoThI padoThI
[Tepemennbd ToK. CHHYCOMIAIbHBINA TTIEPEMEHHBIN TOK. 1
17 MOleHOCTB ne eMeHHOl}"IO TOIII<a AMnnqu HOE U bubmorexa [TOK
. P ) a https://m.edsoo.ru/ffOcbd34
JICUCTBYIOIIEE 3HAYEHUE CUJTbI TOKA U HATIPSHKEHUS
18 Tpancdopmarop. [IpousBoacTBo, nepenaya u moTpedIeHne 1
ANEKTPUYECKON JHEPTUU
YCTpolCTBO M MPAKTUUECKOE TPUMEHEHHUE AIEKTPUIECKOTO 1
19 3BOI£)Ka reHe aTg ate eMeHﬂopro TOKa, JINHUH P bubmmorexa [TOK
» FCHEPATOpa Mep ’ https:/m.edsoo.ru/ff0cc324
aNeKTpornepeaay
DKOJIOTHYECKHE PUCKHU TTPH MPOU3BOJICTBE AIEKTPOIHEPTUH. 1
20 |KynpTypa ucnoJib30BaHuUs ANEKTPOIHEPTHH B IOBCETHEBHOU
KU3ZHU
MexaHnnyeckue BOJIHBI, yciaoBus pacrpoctpanenus. [lepuoa.|| 1
21 ||CxopocTh pacnpocT a}’lgﬂm 51 z[JfHHa I}ZOHE;,I Ilone GHEBIGHI/I bubmmorexa [IOK
p pactpoctp ‘ P https://m.edsoo.ru/ff0cca54
MIPOJIOJIbHBIE BOJTHBI
29 3Byk. CKOpOCTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa TOHa. 1 bubmuoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMArHuTHBIEC BOJIHBI, KX CBOUCTBA U CKOPOCTb. 1 bubnuoreka [JOK
[IIkaa 3JeKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIBI paguoCBsI3U U TeJeBuAeHUs. Pa3Butue cpeacTs 1
cBs3u. Paguonoxarus
o5 KontponbHas padora «KosebaHus 1 BOJTHBI) 1 1 bubnunoreka [JOK
https://m.edsoo.ru/ffOcc6f8
[IpsamonuHeHOe pacpoCTPaHEHUE CBETA B OJTHOPOAHOMU 1 bubnunoreka [JOK
26 . .
cpene. Touyeunslit ucTouHMK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
27 OTtpaxxeHue cBeTa. 3aKOoHbI OTpaxkeHus ceera. [loctpoenue 1 bubnunoreka [JOK

1/1306pa>1<eH141/1“ B IINIOCKOM 3CpPKaJIC

https://m.edsoo.ru/ff0cd4e0
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KoaunyecTBo 4acoB

Ne Tema voKa Mara DJIeKTpOHHbIe LU (poBbIE
n/n P Bcero Konrpoarupie] Mpakruteckue u3ydeHusi| odpa3zoBare/ibHbIe pecypchl
padoThI padoThI
28 [Ipenomiienne ceera. [loHOE BHYTpEHHEE OTpayKEHUE. 1 bubnuorexa [JOK
[penenbHBIA YOI OJHOTO BHYTPEHHETO OTPAXKCHUS https://m.edsoo.ru/ffOcd 716
29 JlabopaTtopHas pabota «3mepenue nokazarems 1 1 bubnuoreka [JOK
MPETOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenue nzobpaxkenuii B munze. opmyna 1 bubnuorexa [JOK
TOHKOM JINH3BL. YBEIUYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB 1 1
M300pakeHU B JIMH3AX)»
32 Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. Ler. 1 1
JlabopaTtopHas pabora «HabmroeHre nucrepcuu cBeTay
Nutepdepennus ceeta. Audpakums ceera. JIudpakimuonnas | 1 bubmuorexa [JOK
33 . )
peméTka https://m.edsoo.ru/ffOced22
34 [Tonepeunocth cBeTOBBIX BOJH. [lossipuzanus ceera 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U YCIOBUS UX 1
0€30MacHOTO MPUMEHEHUS
36 ['panuLIbl MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. 1 bubnuoreka [JOK
[MocTynaThl crielUanbHOW TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMme ieHne Bpemenu|| 1 bubnuoreka [JOK
37 .
U COKpaIlleHHE UTHHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMITYJIbC PEISITUBUCTCKOU YacTulibl. CBS3b 1 bubnuoreka [JOK
38 8 .
MAacChl C SHEPTHEH U UMITYJIbCOM. DHEPrusl MOKOs https://m.edsoo.ru/ffOcfc68
39 KonTtposnpHas padota «OnTrka. OCHOBBI CrieUaIbHON 1 1 bubnuoreka [IOK
TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. Dopmyna [lnanka. DHeprus U UMIysbe GoToHA 1 bubnuoreka [IOK

40

https://m.edsoo.ru/ffOcfel6
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KoaunyecTBo 4acoB

Ne Tema voKa Mara DJIeKTpOHHbIe LU (poBbIE
n/n P Bcero Konrpoarupie] Mpakruteckue u3ydeHusi| odpa3zoBare/ibHbIe pecypchl
padoThI padoThI
a1 OtkpsiTHe U uccnenoBanne poroddpdexra. OmbITe A. T 1 bubnuorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTodrhdexra. YpaBHeHne DUHIITEHWHA TS 1 bubnuoreka [JOK
dorordpdekra. «Kpacuas rpanuna» Goroaddexra https://m.edsoo.ru/ff0d015e
43 Hasnenune ceeta. OnbiTe! I1. H. JlebeneBa. Xumudeckoe 1 bubmmoreka [IOK
JICWCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHnueckne ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: 1
OTORJIEMEHT, (POTONATUHK, COTHEUHAs: OaTtapesi, CBETOANO]
) ) pes,
45 Pemenue 3agau 1mo Teme «JIeMEHTHI KBAHTOBOM OIITHKH 1 bu6moreka [IOK
https://m.edsoo.ru/ff0d0302
16 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo 1 bubmuorexa [JOK
paccesiauio o-yactuil. [ImanerapHas Mozeab aTomMa https://m.edsoo.ru/ff0d091a
47 [Toctynater bopa 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa
48 N3nydenue u norjomieHrne (GoTOHOB MPHU MEPEXoe aToMa ¢ 1 bubmuoreka [JOK
OJIHOTO YPOBHS DHEPTHUHU Ha APYroi. Buabl criekTpoB https://m.edsoo.ru/ff0dOafa
A ety A I Buaonsa LOK
A - https://m.edsoo.ru/ff0d0ca8
50 OtkpsiTue paguoaktusHocTU. OnbiThl Pesepdopaa mo 1 bubnunoreka [JOK
OTIPEICTICHUIO COCTaBa PATHOAKTHBHOTO H3JTyICHUS https://m.edsoo.ru/ffod0fd2
51 Caoucrsa anb(da-, 6era-, ramMmma-uziaydeHus. Bnusaue 1
PaMOAaKTUBHOCTH HA KUBBIC OPTaHU3MBI
OTkpbITHE IPOTOHA U HEWTpOoHA. M30TOMBI. Anb(a-pacna. 1

52

DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnal. ['amma-
U3JIy4CHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162
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KoaunyecTBo 4acoB

o/ Tema ypoka

Bcero

Konrtpousbnsbie| [IpakTuyeckue
padoThI padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

DHeprus CBSI31 HYKJIOHOB B sijipe. SIIepHbIe peaKiui.
53 ||AAnepubin peaktop. [IpobieMbl, TEPCTIEKTUBHI,
9KOJIOTUYECKUE ACTICKTHI SIIEPHOU PHEPTETUKU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

OnemeHTapHbIe yacTUlbl. OTKpPBITHE MO3UTpOHA. MeTO 1Bl
HaOJIIOICHUS U PErUCTPAliK 3JIEMEHTAPHBIX YACTHII.
Kpyraeiit ctonn «@yHnameHTanbHble B3aMMOIEUCTBHYS.
EauncTBO (hnznueckou KapTUHBI MUpa»

54

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

Bun 3Beé31H0T0 HeOa. Co3Be3nus, ApKue 3BE3/bI, IUTAHETHI,
nx BuguMoe asmkenne. CoaHeyHas cUcTeEMa

55

Counnie. ConmHeyHass aKTUBHOCTh. VICTOYHUK SHEPTUU

56 ..
CoJHIIa U 3BE31T

3B€3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTTABHOW
MOCJIEI0OBATEIbHOCTH. BHYTpeHHEE CTpOEeHUE 3BE3I.
CoBpeMeHHbIE MPEICTABICHUS O TPOUCXOKICHUU U
sposirory CoJIHIA U 3BE3NT

57

Mineunbin [Iyte — nama [Manaktuxka. [Tonoxxenue u
58 ||mBmxenue Connna B ['anaktuke. ['anaktuku. YeépHble IbIpbl
B fJIpax rajJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopust bosbioro

59
B3pbIBaA. PemukToBoe H3JIYYCHHC. MertaranakTuka

‘ 60 HHepemeHHHe po06JIeMbl ACTPOHOMHH “

KonTponbHas pabota «91eMeHTbl aCTPOHOMUU U

61
acTpoUZUKI»

O6o06maromuit ypok. Ponb ¢usnku n actpoHOMuUM B
62 || PKOHOMHYECKOM, TEXHOJIOTUUECKOM, COIUAIbHON 1
ATHYECKOH cdepax esTEIbHOCTH YeTI0OBeKa

‘ 63 HO6o6manmI/H71 ypok. PoJsib 1 MecTO GU3UKK M aCTPOHOMHHU BH



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

| KoJymmyecTBo yacos ‘

Harta DJIeKTPOHHBbIE HH(POBHIE
u3ydeHus|| odpazoBaTebHbIe pecypchl

| |

Ne
w/n Tema ypoka Beero Konrpoasubie|| [IpakTnueckue
padoThI padoThI

| | |

‘ HCOBpeMeHHoﬁ Hay4YHOU KapTHHE MHpa H

O6o0matomuii ypok. Ponb dusudeckoit Teopuu B 1
64 ||bopmupoBaHUM MIpEACTABICHHUH O (PU3NUECKON KapTHUHE

MUpa

O6o6maromuii ypok. Mecto gpusndeckoil KApTUHBI MHUpa B 1

65 |loO1eM psiTy COBpEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O IPUPO/IE

66 PesepBHbIl ypok. MarauTHOE 1oJ1e. DJIEKTpOMarHuTHas 1
WHTYKITAS
67 PezepBHbIil ypok. Ontuka. OCHOBBI CHIEIIMATIBHON TEOPUU 1
OTHOCHUTEIIbHOCTH
Pesepnnrii ypok. KBantoBas ¢puznka. I1eMeHTHI 1 bubmuoreka [JOK
68 ;
aACTPOHOMHMH U acTPO(DUUKH https://m.edsoo.ru/ff0d1784

| OBUIEE KOJUYECTBO YACOB I10 IIPOTPAMME || 68 | 4 | 7 | |



https://m.edsoo.ru/ff0d1784

