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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CPEIHETO OOIIEero 00pa3zoBaHUs
pa3paboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOECHHS OCHOBHOM
oOpazoBaTenbHON mporpammsbl, mpeacTaBieHHbIx B DPI'OC COO, a Takxke C Y4€ToMm
denepanbHOil paboueld mporpamMMmbl BOCHUTAHUS M KOHUEMUMU IPENoJaBaHUs y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBarenbHBIX opranu3anusx Poccuiickoit ®denepanuu,
peanu3yronmX OCHOBHbIE 00pa30BaTENbHbIE IPOTPAMMBI.

Copepxanue mporpaMmbl 1o (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuHbl Mupa oOydarommxca 10—11 knaccoB mpu oOyueHuu ux (u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITENbHOCTHOrO noaxoxaa. [Iporpamma no ¢usuke
cootBercTBYeT TpeboBanusiM OGI'OC COO K maaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM OOyUEHHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh pealn3aluu
MEXIIPEMETHBIX CBSI3eM (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YUCOHBIMU MpeaMeTamu. B Hel
ONPEJENSIIOTCS. OCHOBHBIE 1I€TM H3ydyeHHs (U3UKHM Ha YPOBHE CpeAHero oOmiero
oOpa3oBaHus, IUIAHUPYEMbIE€ pe3yJbTaThl OCBOCHUS Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAaHUPYEMbIE pPe3yJbTaThl OCBOCHHUS Kypca (u3umku Ha 0a30BOM ypOBHE, B TOM

quclie MPeAMETHBIC PE3YNIBTATHI IO T0/1aM O0yUYEHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam oOyueHus.

®du3nka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNas B KadyecTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUH 00
okpyxatomeM mupe. llkonbHbIN Kypc GU3MKH — CUCTEMOOOPA3YIONIUNA JIsi €CTECTBEHHO-
HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PH3MYecKre 3aKOHBI JeKaT B OCHOBE MPOIIECCOB
U SBJICHUM, M3y4aeMbIX XHUMHEH, Ouosiorued, usnueckoi reorpadueid u acTpOHOMUEH.
Hcnonb3oBanue M akTHUBHOE NPUMEHEHHE (DU3MUECKUX 3HAHUN OIpeeNsieT XapakTep M
pa3BUTHE pA3HOOOPA3HBIX TEXHOJIOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, MOJIyYEHHs HOBBIX MAaTEpPUAJOB C 33JaHHBIMU CBOWCTBAMHU U ApYrux. M3yueHue
¢u3MKU BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
oOydarommuxcs, B (OpPMHPOBAHWE YMEHUW TMPUMEHATH HAYYHBIM METOJ| TMO3HAHUS TPH
BBITTOJIHEHUU UMM YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca ¢u3uKu Uis ypOBHSI CpEIHEro oOmiero oOpa3oBaHUs MOJOXKEH P
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEM KypC SIBJISIETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJACPKUT MaTepHall U3 BCEX pa3lesioB (DM3WKH, BKIIFOYAET KaK BOTIPOCHI KIIACCHYECKOM,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B coOTBETCTBUM C HEW MaTepuan Kypca (GU3UKHA OOBEeTUHEH
BOKpYT (hu3nueckux teopuil. Beayium B Kypce gBisieTcss GOpMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHUH, BELIECTBE U TOJIE.

Hoesa  eymanumapusayuu. EE  peanmzanuss  Opeanonaraer  MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHLHANa (PU3MYECKON HAYKH, OCMBICIICHHE CBA3U Pa3BUTUA (DU3UKHU C



pa3BUTHEM OOIIEeCTBa, a Takke C MHPOBO33PCHUYCCKUMH, HPABCTBCHHBIMH U
HKOJIOTMYECKUMU ITPOOIeMamMu.

Hoes npuknaonou nanpasenennocmu. Kypc ¢Gu3Mky npennonaraer 3HaKOMCTBO C
IITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYCCKUX TMPUIOKEHUN HM3yUYEHHBIX TCOPUU H
3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi MOCPEACTBOM BBEIECHHSI AJIEMEHTOB COJEpKaHUS,
MOCBSMIEHHBIX SKOJOTHYECKUM TIPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHEM
TEXHHKA W  TEXHOJOTHMH, a Takke OOCYXKIeHUs  MmpoOJieM  pPalMOHAIBLHOTO
MIPUPOJIONIOIB30BAHUS U AKOJIOTUUECKON O€30MacHOCTH.

Crep>KHEBBIMU dJIeMEHTaMU Kypca (U3UKH Ha YPOBHE CPEIHEro oOIero oopa3oBaHus
SBIIFOTCS (u3uueckue Teopuu ((popMupoBaHHE MPEACTABICHUN O CTPYKTYPE IMOCTPOCHHUS
dusnueckord Teopuu, posid (YHAAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
NPEJICTABIICHUSAX O MPUPOJIC, TPAHUIIAX IPUMEHUMOCTH TEOPHA, JIJIS1 OTIMCAHMSI €CTECTBEHHO-
HAYYHBIX SBJICHHHA U MPOIIECCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOIX0 B Kypce (U3MKU pealn3yeTcs MPEXkIe BCETro 3a
CYET OpraHu3alu JKCICPUMEHTAIBHON AesATeIbHOCTH oOydaromuxcs. s 6a3oBoro
ypOBHS Kypca (DM3UKH — 3TO HMCIOJIb30BAHHEC CHUCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B Mporpamme o (Gpu3nke 00bCIMHCHBI B
oOIMH CNHCOK YYCHWYECKHX TNPAKTHYCCKUX paboT. BwlimencHue B yKa3aHHOM IIEpPCUHE
nabopaTopHBIX paboOT, NPOBOAMMBIX JUIsI KOHTPOJISL U OIICHKH, OCYIIECTBISIETCS
y4acTHUKaMu 00pa30BaTEIbHOTO TMPOIECCa HCXOJs W3 OCOOCHHOCTEH IUIaHUPOBAHUS H
ocHaileHus kabunera ¢usuku. [Ipu sTOoM oOecreyuBaeTcs OBIAJIEHHE OOYYArOIIUMUCS
YMEHHUSIMHU TPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, HCCIECIOBAHUS 3aBUCUMOCTEHN (U3HMUECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbioe BHUMaHWE ynensieTCss PEIICHUI0 pacYETHBIX U KaueCTBEHHBIX 3amad. [lpu
ATOM JIJISl PACUETHBIX 3a/1ad MPUOPUTETOM SIBJISIOTCA 33/1a4d C SIBHO 33JIaHHON (hM3UYECKOM
MOJIETIBIO, TIO3BOJIAIONINE TPUMEHSITh U3yUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO
pasnena Kypca, TaK U MHTETPHUPYs 3HAHMS W3 Pa3HBIX pa3feioB. [ KaueCTBEHHBIX 3a/1ad
NPUOPUTETOM SIBIIIOTCS 3aJaHUsl HA OOBSICHEHUE NPOTEKaHUS (PUINYECKUX SIBICHUN H
IIPOIICCCOB B OKPYIKAIOIIEH KHU3HU, TPEOYIOITHe BIOOpa GU3NICCKON MOJICIN JJIsl CUTyaIluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ tpeboBanmsimu DPI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecrieueHnIo y9eOHOTO Tpoliecca 0a30BbI ypOBEHb Kypca (PU3UKU HA YPOBHE CPEIHETO
o01mero oopa3oBaHus JOKEH U3Y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOnHeTa (GU3UKH WA B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTeCTBEHHO-HAYYHOTO IMKiIa. B
kaOuHere (QU3MKK JOMHKHO OBITh HeoOxomuMoe mnabopaTopHoe OOOpYIOBaHUE IS
BBHITIOJTHEHUS yKA3aHHBIX B MPOrpaMMme MO (PU3MKE YYCHHUECKHX MPAKTHYECKUX PaboT |
JIEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JleMoHcTpanmoHHoe o0OopynoBaHue GOPMHUPYETCS B COOTBETCTBUM C MNPUHIIUIIOM
MUHHAMAJILHOM JJOCTATOYHOCTH U OOECIEYMBAET MOCTAHOBKY TEPEUMCICHHBIX B MPOTPaMMe
1o U3HKE KIFOUYEBBIX JIEMOHCTPAIUI I UCCIEOBAHUS N3YIaeMbIX SBIICHUN U MPOIIECCOB,
AMITUPUYECKUX U (PYHTaMEHTATBHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHUH.



JIabopaTopHOE 000pyIOBaHUE Il YYEHUUECKUX IIPAKTUYECKUX paboT (hopMUpyeTCcs B
BUJIE TEMATHUYECKUX KOMIUIEKTOB M 0OECIIeYMBAETCS B pacu€Te OJTHOIO KOMILIEKTa Ha JBYX
oOyuaromuxcsa. Temarnueckue KOMILUIEKTBI JJAOOPAaTOPHOro 00OpYJOBaHUS TOJKHBI OBITh
MOCTPOEHBI HA KOMILJIEKCHOM MCHOJIb30BAHUM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LIU(PPOBHIX TAOOPATOPU.

OCHOBHBIMHM LIENISIMHU U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(GopMHUpOBaHUE HHTEpEcCa W CTPEMIICHHS OOYyYaroIIMXCSd K HayYHOMY H3YUYEHHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEICTAaBICHUH O HAYYHOM METOJe INo3HaHUsA U (HopMUpOBaHUE
UCCJIEN0BATENBCKOTO OTHOUIEHUS K OKPYKAIOIUM SIBJICHUSIM;

(¢opMHUpOBaHME HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3y4YEeHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dopMupoBaHUE YMEHUU OOBSACHATH SIBICHUA C HCIOJIb30BaHUEM (U3HUUECKUX
3HaHUM U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TMPEACTABICHUM O pOAUM  (PU3MKM AJIg  pPa3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU .

JlocTkeHue 3THUX 1efiel 00ecneYrBaeTCsl peleHneM CIEIYIONMX 3aja4d B Ipolecce
U3y4eHHs Kypca PU3UKHU Ha YpOBHE CpeHEro o01ero oopa3oBaHus:

npuoOpeTeHne CHUCTEMbl 3HAaHUM 00 O0O0mMX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUAX, BKIIOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOIUHAMUKY,
KBAHTOBYIO (PM3UKY U DJIIEMEHTHI aCTPO(DU3UKH;

dbopMHUpOBaHUE YMEHHM TPUMEHATh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS
¢uznueckux SBIEHUNW B TMPUPOJE W U NPUHATUA TNPAKTUUYECKHX PEIICHUA B
NOBCETHEBHOM JKU3HU;

OCBOCHHE CTOCOOOB pEIICHUS PA3JIMYHBIX 3a7a4 C SIBHO 3aJlaHHOW (pu3nyeckoi
MOJIENIbIO, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOSTENIbHOE CcO3/laHue (Pu3ndecKoi
MOJEJIH, aICKBATHOW YCIOBUSM 3a7a4H;

NOHUMaHHe (PU3NYECKUX OCHOB U MPUHITUIIOB JCUCTBUS TEXHUYECKUX YCTPONCTB U
TE€XHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJAJCHHE METOJAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAaHHWS W NPOBEICHHUS
¢uznuecknx  IKCIIEPUMEHTOB, aHalW3a ©  HHTEpHpeTanuu  uH(Oopmaiuu,
ONPEAEIEHUS] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3YyJIbTaTa;

CO3/IaHME YCIIOBUM JUIA pPa3BUTHUS YMEHUW IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

Ha msyuenue ¢usuku (0a30BbIli YPOBEHB) HA YPOBHE CPEIHEr0 OOIIETO 00pa30BaHMS
orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2
yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpaMMme 1o (U3MKE MEPEUeHb JTA0OPATOPHBIX M MPAKTHYECCKUX
paboT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JI€JIAa€T BBHIOOP MPOBEICHUS J1a0OPATOPHBIX
paboT U OMBITOB C YUETOM HUHAUBUIYAIBHBIX OCOOCHHOCTEN 00YyUatOIINXCS.



COIAEPKXAHHUE OBYYEHUA

10 KVIACC

Pasznen 1. ®u3dnka U MeTOAbI HAYYHOI'0 ITO3HAHUS

@dusuka — Hayka o npupone. Hayunsle MeTOIBI IMO3HAHUS OKpYy’Karouero Mmupa. Pomis
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (Qu3MYeCKUX SBIEHUW U mpoueccoB. HayuyHble THUIOTE3BI.
duznyeckrue 3aKOHbl U TEOpUU. ['paHUIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpuHIMN
COOTBETCTBHS.

Ponb u mecro gu3uku B GOpMHpPOBAHWM COBPEMEHHOW HAYyYHOM KapTUHBI MUpa, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AHanorossle U LII/I(I)II)OBLIC HN3MCPUTCIIbHBIC HpI/I60pBI, KOMITBFOTCPHBIC JJATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABUXKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBHkeHHs. Cucrema
orcyéra. TpaeKkTopus.

[Tepemernienrie, CKOPOCTh (CpeHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPECHHUE
MaTepuaIbHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMBI KOOpauHAT. ClloKEHUE EpeMENIEHUI
U CJI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsIMOJIMHEHHOE ABMKeHue. ['paduku 3aBucumoctu
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUSI, IyTH U MEPEMEIICHUS MATEPUAIIBHON TOYKH OT BPEMEHHU.

CBoOoaHoe nageHue. Y CKOpeHHe CBOOOTHOTO MaACHUS.

KpuBonmHeitHoe nBuwkeHue. JIBUKEHME MaTepHaJIbHOM TOYKU 10 OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJI0 CKOPOCTBIO. YTJIOBAasi CKOPOCTH, JIMHEWHas CKOpocTh. llepuon u
yacTtoTta oOparmieHus. LleHTpocTpeMuTensHOe yCKOpEeHHUe.

TexHuueckne ycTpoWCTBA MU NPAKTHUECKOE IPUMEHEHUE: CHUIOMETP, JBHXKCHHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEpeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JIBUKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne nBrkeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY W TOPU30HTAIBHO.

N3mepenne yckopeHuss CBOOOTHOTO ITaICHHUS.

Hamnpagiienre CKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHnne HepaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO ONPENEICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanre  COOTHOWICHUS  MEXAY  IMyTSMH, [PONJACHHBIMHU  TEJIOM  3a

MOCJICAOBATEIbHBIC PABHBIC MPOMEXKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JBHXCHUU C
Ha4YaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.



N3ydyenue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuyenue nBUKEeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun otHocutenbHOcTH [amuies. IlepBwlii 3akoH HprotoHa. HMHepuuanbHbIe
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoit 3akon Herotona s
MaTepUAIbHOW TOUKH. TpeTnit 3akoH HproTOHA 111 MaTepUaabHbIX TOYEK.

3akoH BceMupHOro TaroreHus. Cuia tsokecTd. llepBas kocMuyeckass CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (moxosi, ckoiibkeHusi, kaueHus). Cuna tpenusi. Cyxoe TpeHHe.
Cuiia TpeHHMs CKOJbXKEHHS W cwia Tpenus Tmokosa. Koadbdunuent tpenus. Cuia
CONPOTHUBIICHUS MPU JIBUKECHUU TEJIa B )KUJAKOCTH WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCHTEJIBHO OCH BpaieHus. [lmeyo cuibl. YcinoBus paBHOBECHS
TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M TMPAKTUUECKOE MPUMEHEHHE: MOMAIIMIHUKHU, JBHKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBreHNE NHEPLIH.

CpaBHEeHUE MacC B3aMMOJICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomsi

N3ydenne nBuxeHus OpycKa 1o HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BOZHUKAIOIIKNX B MPYKUHE U PE3UHOBOM
obpasrie, ot ux AedopMaInH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALlCHUS.

Tema 3. 3aKoHblL COXPAHEHUA 8 MEXAHUKE

NMnynbc MaTepuanbHOU TOYKH (TeJa), CUCTEMbl MATEpUANIBHBIX TOUEK. IMITyTIbC CHITBI
Y U3MEHEHHE UMITyJIbca Tella. 3aKOH COXPaHEHHUs UMITyJibca. PeakTHBHOE JBUKEHHE.

PaGota cuibl. MOIITHOCTB CHJTBI.

Kunernueckas sneprus MarepualibHOM Touku. TeopeMa 00 U3MEHEHUU KUHETHYECKOU
SHEPIUHU.

[lorenuuanbuass sHeprus. lloTeHnuanbHas »sHeprust yrnpyro aehopMUpPOBaHHOMN
npyxxusbl. [loTeHManbHas SHEPrus Tejaa BOJIU3U MOBEPXHOCTU 3EMIIH.



[loTeHuuanbHble U HEMOTEHUUAIbHbIE CUIIbl. CBA3b pabdO0Thl HEMOTEHLMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOW JHEPTUU CHCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIUHU.

YIpyrue U Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCcTpoucTBa U NMPAKTUYECKOE IIPUMEHEHHUE: BONOMET, KONEDP, NIPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE BUXKEHUE.

[lepexoa MOTEHUMATBLHON SHEPTUHU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenue aOCONIOTHO HEYNpPYroro yjaapa C MOMOIIbIO JIBYX OJAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHJIBI C M3MEHEHUEM MEXaHMYECKOW HHEpruu Tena Ha
IIPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. MouiekysipHasi pU3NKa M1 TEPMOANHAMMKA

Tema 1. Ocnosvt MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUM M HX  OIBITHOE
obocHoBanue. bpoyHoBckoe  aBwxkenwe. uddysusa. Xapakrep — ABWKEHUS U
B3aMMO/JICHCTBUS YaCTHUIl BellecTBA. MoJieN CTPOEHHUS Ta30B, KUJIKOCTEW U TBEPABIX TEN U
0oOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca W pa3Mepbl MOJICKYIL.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. [lkana temneparyp Llenbcus.

Mogenb uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KHUHETUYECKOW TEOpUH
ujeaIbHOTO Ta3a. AOCONIIOTHas TeMIlepaTrypa Kak Mepa cpeaHell KHHETHYECKOW JHepruu
TEIUIOBOro JABWKEHHUS 4vactull rasza. lllkama temmeparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenaeneeBa—Knaneiipona. 3akon [lanbrona. M3omnporiecchl B aeaabHOM Ta3e C
IIOCTOSTHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe MpEICTaBICHUE H30IMPOICCCOB:
HM30TepMa, H30X0pa, u3odapa.

TexHuueckue yCTpoHUCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneITHI, OKa3bIBAIOIINE JTUCKPETHOE CTPOCHHE BEIIECTBa, (Qororpaduu MOJIEKYI
OPTaHUYECKUX COCTMHCHUU.

OmnbIThl 10 TU(Py3Un KUJKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO JIBUYKECHHUS.

Mogens onbita IITepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOJEHCTBHUS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHHUS ra3a HA CTEHKH COCY/IA.

OnbITHI, WJUTIOCTPUPYIOIIAE YPABHEHUE COCTOSHUS UICAIBHOTO ra3a, U30MpOLECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



Onpenenenue Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHH 00BhEMa
KOMHATBHI, JABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

NccnenoBanne 3aBUCUMMOCTH MEXIY IapaMeTpaMy COCTOSTHUS pa3peKeHHOTr0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuyeckas cucteMa. BHyTpeHHASA SHEprus TEPMOAUHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MmeHeHus. KommuecTtBo TemioTel W pabota. BHyTpeHHsis sHeprus
OTHOATOMHOI'0 HMJEAaJbHOIo Tra3a. BuIpl Temionepenayu: TEMIONPOBOAHOCTh, KOHBEKLMS,
U3JIydeHue. Y IeapHas TeINI0EMKOCTh BemecTBa. Koan4ecTBO TEMIOTHI TP TEIIONEPEAAYE.

[lonstue 06 aamaGatHoMm mpouecce. IlepBblil 3akoH TepMmoauHaMuKHU. [IpuMeHeHue
NEPBOro 3aKOHa TEPMOAMHAMUKM K H3ompoueccaM. ['paduueckas uHTeprperanuss padoThl
rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccoB B IPUPO/IL.

TennoBeie MamuHbl. [IpuHIUNBI AeWcTBUS TemioBbIX MamuH. [IpeoOpasoBanus
SHEPIruM B TEIUIOBBIX MaminHaX. KoaduimeHT mosie3Horo NeUCcTBUS TEIUIOBOM MAIIUHBI.
Hukn Kapuo u ero kodp@UIIMEHT MOJE3HOTO MEUCTBHUS. DKOJIOTUYECKHE MPOOIEMBI
TEIJI03HEPTETUKHU.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE MNPUMEHEHHUE: IBUTaTeb BHYTPEHHETO
cropaHusi, ObITOBOI XOJIOAMIBHUK, KOHJAUITUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW HHEPTUU Teja MPU COBEPIIEHUU PAOOTHI: BBUIET MPOOKU W3
OYTBUIKHM TOJ JEHCTBUEM CXKATOTO BO3[yXa, HarpeBaHue s¢upa B JATYHHOU TpyOKe IMyTEM
TpeHusl (BUICOIEMOHCTPAIIN).

N3meHeHne BHYTpEHHEN SHEPTUH (TEMIIEpATyphl) TEIa P TEIUIoNepeIaye.

OnpIT 110 a11abaTHOMY PACHTUPEHHIO BO3yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenn mapoBoil TypOWHBI, JBUraTedsl BHYTPEHHETO CrOpaHMs, PEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwiecmea. Dazoevle nepexoonl

[TapooOpazoBanme u KouaeHcanusi. HMcmapenne u kumneHue. AOCOTIOTHAsS W
OTHOCUTEJIbHAs  BJIAXHOCTh  BO3ayxa. HaceimeHHsld map.  YaenpHas — TeIUioTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypPhl KUTICHUS OT JTaBJICHHUS.

Tépmoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPOMHS CBONCTB
kpuctaioB.  JKunkue  kpuctamisl.  CoBpeMeHHble — Marepuaibl.  [lnaBneHune
KpUCTAJIU3anus. Y 1enpHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHUE TENI0BOro OanaHca.

TexHnueckne yCTpOMCTBA W NMPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP M IMCUXPOMETD,
KaJOPUMETP, TEXHOJOIMM TIOJIYYECHUS COBPEMEHHBIX MATEpPUaJOB, B TOM YHCIIE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX aPOB.

Kunienune npy noHM>KEHHOM J1aBJICHUM.



Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenre HarpeBaHus U IJIABJICHUS KPUCTANIMYECKOTO BEIIESCTBA.
JleMOHCTpanus KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHre OTHOCUTELHOM BIAXKHOCTH BO3TyXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYECKUM 3apan. JlBa BHIA DIEKTPUUYECKUX 3aAPS/IOB.
[IpoBOAHUKH, IUANEKTPUKH M TOJYHNPOBOJHHUKUA. 3aKOH COXPAHEHMS DIIEKTPUYECKOIO
3apsaa.

B3anmopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid 3neKTpUYecKHid —3aps.
Onektpuueckoe mnone. Hanpssk€HHOCTH 3iieKTpudeckoro mnoiid. IlpuHuun cynepno3uuuu
ANEKTPUUYECKUX MOJEH. JIMHUM HANPS)KEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PabGora cun osnekrpocraruueckoro mnoisA. I[loTeHmuman. Pa3HOCTh MOTEHIIMANOB.
[IpoBOAHMKM W  JAWDJIEKTPUKA B  DIJIEKTPOCTATHUYECKOM  mosie.  Jludnekrpuueckas
IPOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTtop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA. DHEPrHUs
3apsHKEHHOT0 KOHJIEHCATOPAa.

TexHnueckure ycTpoiCTBa M NMPAKTHYECKOE NPUMEHEHHE: IEKTPOCKOIL, 3JIEKTPOMETD,

ANEKTPOCTAaTUYECKAS 3aIlNTA, 3a3eMJICHUE ANEKTPONPUOOPOB, KOHJIEHCaTop,
KOMUPOBAJIBHBIN armapar, CTPYUHbIA IPUHTED.
Jlemoncmpayuu

YCTpOMCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

B3aumMonencTBre Ha3JIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B BIIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaThyecKas 3aiuTa.

JIMBPNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa OT IUIOMIaAN IUIACTHH,
PacCTOSIHUA MEXIY HUMH U JUAIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 31ekmpuyeckuii mox. Toxu e paziuunvlx cpeoax

DONEKTPUUECKU TOK. YCIOBUS CYLIECTBOBAHUSI AJIEKTPUUYECKOTO TOKa. VCTOUHMKH
toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DIIEKTPUUIECKOE CONIPOTHUBIICHUE. VY nenbHOE CONIPOTUBIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

PabGora snektpuueckoro toka. 3akoH J[xoyns—Jlenna. MOUIHOCTh 3JIEKTPUUECKOTO
TOKa.



DNEeKTPOJBIKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHHMKA TOKA. 3akoH Oma
JUTSL IOJTHOM (3aMKHYTOM) 2JIeKTpudeckoi nenu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAsI TMPOBOJUMOCTH TBEPJBIX METAUIOB. 3aBUCUMOCTH COMPOTUBICHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W MPUMECHass MPOBOJIMMOCThH MOJYIPOBOJTHUKOB.
CaoiicTBa p—Nn-nepexoza. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUUECKU TOK B PacTBOpax M paciilaBaxX AJIEKTPOJMUTOB. DJIEKTPOIUTHUYECKAS
IUCCOLMAIUs. DIEKTPOJIN3.

OnekTpuueckuid TOK B razax. CaMOCTOSITEBHBI M HECAMOCTOSITEIBHBIN pa3psl.
Mounus. [1na3ma.

TexHudeckue yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHUE: aMIIEPMETp, BOJIBTMETD,
peocTaT, WCTOYHUKH TOKa, OHJICKTPOHATrpeBaTENIbHBIC MPUOOPHI, SJIEKTPOOCBETUTEIIHHBIC
npuOOPBI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN JTUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOAHUKOBBIN JTUO]I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKCHMUS.

3aBUCHUMOCTh COINPOTHUBICHUS ITWIMHIAPUYCCKUX MPOBOJHUKOB OT JJIMHBI, ILIOIIATU
MOTIEPEYHOT0 CEUCHHS U MaTepuara.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsiMoe u3MepeHne ANEKTPOABUKYILEH cuiibl. KOpoTKOe 3aMbIKaHKE rajJbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

HckpoBol pa3psaa 1 MpoBOAMMOCTh BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomul

N3ydeHne cMenaHHOTIO COEIMHEHUS PE3UCTOPOB.

N3mepenue HIEKTPOABMKYIIEH CHIbI HMCTOYHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kilacce OCyIIECTBISIETCA C YUETOM
COJIepKaTeNbHBIX MEXIPEJAMETHBIX CBSI3€M € KypcaMH MaTeMaTUKH, OWOJIOTHUU, XUMUU,
reorpaduu ¥ TEXHOJOTHH.

Mescnpeomemnvie nousamusl, CBI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOTO MO3HAHUSA:
SBJICHUE, HAay4HbIH (DaKT, TUOTe3a, (hU3MUecKas BENWYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuka: pelieHUE CHUCTEMbl YypaBHEHMM, JuHEWHas QyHKuus, mapadona,
runepoona, ux rpadukd U CBOMCTBA, TPUTOHOMETpPUYECKHE (DYHKIMU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHI U UX MPOCKIUU
Ha OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB.



buonoeus: wmexanudyeckoe JBW)KEHHUE B JKUBOM mpupone, auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHu3MOB (BUIBl TEIUIONEpENauu, TEIJIOBOE paBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: JHUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEW W Ta30B,
AJIEKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTUYECKAS JUCCOLUALMS, TaJIbBAHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHWE JBUKEHUU C HCIOJIB30BAaHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, MOJIIUIHUKYU, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHUSI UMITYJIbCA B TEXHUKE
(paketa, BOJOMET W Jpyrue), ABUTATEIb BHYTPEHHETO CropaHus, NapoBas TypOuWHa,
OBITOBOM XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTUH MOJTYyYSHUSI COBPEMEHHBIX MAaTePHAIOB,
B TOM YHUCJI€ HAHOMATEpHUaAJIOB, WU HAHOTEXHOJIOTHM, »JIEKTPOCTATHYECKAs 3allHTa,
3a3eMJICHHE DJICKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NPHUHTEP, DJICKTPOHATrPEBATEIIHHBIC
IPUOOPHI, JIEKTPOOCBETUTENIbHBIE TPUOOPHI, rajIbBAaHUKA.

11 KJIACC

Paznea 4. JinekTpoauHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3auMoneicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE MOJeE.
Bekrtop MarauTHOW wuHAYKUMHW. [IpyuHOMI Cynepno3uuuy MArHUTHBIX TMoJied. JIuaum
MAarHuTHOM MHAYKIMH. KapTuHa TUHUN MAarHUTHOW MHAYKLIHH MOJISl IOCTOSSHHBIX MAarHUTOB.

MarsuTtHoOe 1oJie IPOBOJHUKA C TOKOM. KapTuHa JMHUN MHIYKIMU MarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO TPOBOJIHHUKA U 3aMKHYTOTO KOJIBLIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaeicTBrue NpoOBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MoAyJlb W HampaBlieHHE. J[BUXKEHHE 3apsyKEHHOM 4YacTUIbl B
OJTHOPOJHOM MarHuTHoM moJie. Pabora cuibl Jlopenna.

SBneHne HNEKTPOMAarHUTHOW WHAYKUHH. [IOTOK BEKTOpa MAarHUTHOW WHIYKIWH.
DNEeKTpOABWKYIIAsl CUJIa MHIYKIMHU. 3aKOH AJIEKTPOMarHuTHOM MHAYyKIUU Papajes.

BuxpeBoe anekTpuueckoe mosie. DJIEKTPOJABHKYIIAs CHJIa UHAYKIMU B IPOBOJIHHKE,
JNBHKYILIEMCS [IOCTYNATEIbHO B OJTHOPOJJHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBI€HUE CAMOUHIYKIIMU. DIEKTPOABIKYIIAsl CUJIa CAMOUHTIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTPOMCTBA M MPAKTUYECKOE ITPUMEHEHHE: MOCTOSIHHBIE MArHUTHI,
ANEKTPOMArHUThI, 3JIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YAaCTHUIL, UHAYKI[MOHHAs
TeYb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOT'O My4YKa MAarHUTHBIM TOJIEM.



JIMHMY MHIYKIIMU MarHUTHOTO ITOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cwiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTh  DJIEKTPOABUKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTH HM3MEHEHMS
MAarHUTHOI'O IMOTOKA.

SIBiIeHne caMOUHAY KLU,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3y4yeHrne MarHuTHOIO I0JIs1 KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IIOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIEHUS DJIEKTPOMAarHUTHON UHIYKIUU.

Pasnen S. KonneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHuUmMHble Ko1e0anus

Konebarenbnas cuctema. CB0OOIHBIE MexaHHueckue Kojebanus. ['apmoHuueckue
konebOanud. [lepuon, uvacrora, ammmryna u (aza konebanuil. IlpyXUHHBI MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHMYECKUX Kojebanuil. IIpeBpamienue
HHEPTUU MIPU TAPMOHUUYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYyp. CBOOOAHBIE 3JEKTPOMATHUTHBIE KOJ€OaHUS B HICATHHOM
Koie0aTeTbHOM KOHTYpe. AHANOTHUA MEXJIYy MEXaHWYECKUMH U JIJIEKTPOMArHUTHBIMU
koneOanusmu. Dopmyna Tomcona. 3akoH COXpaHEHUST DJHEPrUM B  HJIEATHLHOM
Kosie0aTeIbHOM KOHTYpE.

[IpencraBienne o0 3aTyxamomMX KojeOaHUsX. BbIHyXJICHHbIE MeXaHUYECKUE
koneOanus. Pezonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii TOK. CUHYCOMAAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA M HATIPSIKEHUSI.

Tpancdhopmarop. [IponsBoacTBoO, nepenaya U NOTpeOICHUE ICKTPUICCKON DHEPTHH.
OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JIEKTpOdHepruu. KynbTypa HCIONb30BaHUSA
AIIEKTPOIHEPTUH B IIOBCEIHEBHON KU3HU.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
TE€HEPaTOp MEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanme  mapaMeTpoB  KoyieOaTeTbHOW  cHCTeMbl  (IPYKWUHHBIA — WIH
MaTeMaTU4eCKUM MasiTHUK).

Ha6mroneHne 3aTyXxaronmx KoineoaHui.

NccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHU.

Habmronenue pe3onanca.

CB0OOHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuwiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa W HANpsKEHUsS OT BPEMEHM) JUIs
AJIEKTPOMArHUTHBIX KOJieOaHU.



Pe3onaHc mipu nociienoBaTEIbHOM COEMHEHUN PE3UCTOPA, KATYIIKH UHIYKTUBHOCTH U
KOHJIEHCATOpa.

Mojenb TUHUU AEKTPOIIEpeaauHu.

Yuenuueckuii sxcnepumenm, nabopamophusie pabomol

HccnenoBanne 3aBUCUMOCTH TEPUOJA MaJIbIX KOJeOaHUW Tpy3a HA HUTH OT JIJTMHBI
HUTH U MacChl Ipy3a.

HccnenoBanne MNEpEeMEHHOr0 TOKa B ILENM M3 MOCIEAOBATEIBbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60TIHbL

MexaHnuyeckue  BOJIHBL,  ycloBUsl  pacnpoctpaneHus.  Ilepuon.  CkopocThb
pacrpocTpaHeHus: U JjiuHa BOHBL. [lonepeunbie U mpoosibHbIe BOJHBI. MHTEpdepeHus u
nudpakIus MEXaHUUYECKUX BOJTH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JTYUYEHUSI SJIEKTPOMArHUTHBIX BOJIH. B3auMHas
opueHntanus BekTopoB E, B, V B anekrpoMaruuTHoli BosiHE. CBONCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTPaXKCHHE, MpEJIOMJICHUE, mojisspusanus, audpakuus, uarepdepenmnus. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHuTHHIX BOJIH. [I[pMeHEeHNEe AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMIIBI paguOCBA3U U TE€NEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTporucTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKAIIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasi JUAarHOCTHKA B TEXHUKE W MEIMIIMHE, pajap, PaIHuONPUEMHHK, TEJIEBU30P,
anTeHHa, tenedon, CBU-nieun.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCcTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak MCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeHiny u 1upakiium MEXaHMIeCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOM
KOJIeOaHMIA.

HccnenoBanne CBOMCTB JJIEKTPOMATHUTHBIX BOJIH: OTPaXX€HUE, MPEIOMIICHHUE,
noJsisspu3anus, tudpakxius, nHTepdepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. lIpsMoOIMHENHOE PacCHpPOCTPAHEHUE CBETA B OJHOPOJHOU
cpene. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHUs! cBeTa. [locTpoeHne M300paxeHnil B MIOCKOM
3epKale.

[Ipenomiienne cBeTa. 3akOHBI MPEIOMIICHUSI CBeTa. AOCOJIOTHBIM TMOKa3aTelb
npenomieHus. [lonnoe BHyTpeHHee oTpakeHue. lIpenenpHblid yroa mOJIHOTO BHYTPEHHETO
OTPAXKEHUA.



Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

CobOuparomine W pacceuBarolue JHH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSHUE U
onThyeckass cwia TOHKOM JuH3bl. IlocTpoenne wu300paxeHuii B coOUparOUX H
paccenBaronX JIMH3aX. POpMyJia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

BonnoBass ontuka. Wutepdepenuus cBera. KorepeHTHbIE HUCTOUYHHMKU. Y CIOBUS
HaOJIOJICHUs] MAaKCUMYMOB W MHUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTUHE OT JABYX
cuH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa csera. [JudpakuvonHas pemérka. YcioBue HAOMIOAEHUS TJABHBIX
MaKCUMYMOB TPH MaJIEHUH MOHOXPOMATUYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue ycTpoHCTBa W MPAKTUYECKOE MPUMEHEHUE: OUYKH, Jymna, doToamnmnapar,
IIPOCKIIMOHHBIN ammapaT, MUKPOCKOI, TEJECKOI, BOJOKOHHAs ONTHKa, AUGpaKIuOHHAas
pelETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpssMOIMHENWHOE pacHpoCTpaHEHHE, OTPAKEHHUE U MpejomiieHHE cBeTa. OnTuyeckue
npuOOopBHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEIECKOA.

HaGmronenne naTepdepeHium cBera.

HaGmonenue nudpakuuu cBera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmoisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300payKEHHUI B JIMH3AX.

Hab6mronenne nucrnepcuu cBera.

Pa3znesn 6. OcHOBBI crienMAIbLHON TEOPUM OTHOCUTEIBHOCTH
['paHnLIBI MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. llocTynaTel cnennanbHONM TEOpUU
OTHOCUTEJIBHOCTU: HWHBApPUAHTHOCTh MOMYJIA CKOPOCTH CBE€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTU. 3aMeJIJIEHUE BPEMEHU U COKPAIIEHUE JIJTUHBI.
DOHeprusi U UMNYJIbC PEISITUBUCTCKONW YACTHUIIBIL.
CBs13b MacChl C SHEPTHUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbl. DHEPTHS MOKOSI.

Pazgen 7. KanToBas pusuka
Tema 1. Inemenmot K6anmoeoil OonMuKu



®oronsl. Popmyna [lnanka cBa3u 3Hepruum (OTOHA C €ro 4YacTOTOM. DHEprus u
UMITyJIbC (POTOHA.

OtkpeiTue u wuccnenoBanue ¢otodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dororpdexra. VYpaBHenuwe OiHiureiiHa 18 poTtodddexra. «KpacHas rpanuman
dboTorddexra.

JlaBnenue ceeta. OnwiTel 1. H. JleGenena.

XHUMUYECKOE NEUCTBUE CBETA.

TexHuueckue ycTpoWCTBa M MPAKTHUYECKOE NMpUMEHEeHHe: (PoTornemMeHT, (GOTOIaTUUK,
COJIHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(peKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNIHero (hoTo3ddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopaa no paccesauto o -yactuil. [Inanerapuas
monenb aroma. [loctynatel bopa. M3nydenue u nornomienue GOTOHOB MPHU MEepexoie aToMa
C OJIHOTO YPOBHS JHEpruu Ha Apyroi. Bumel cnektpoB. CrekTp ypoOBHEH 2HEpPrum atoma
BOAOpOAA.

BosHoBbie cBoMCTBa yacTull. BonHsl ne bpoitis. KoprycKynsipHO-BOJTHOBOM JTyalIu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: CHEKTPAJIbHBIM aHalnu3
(cTIeKTpOCKOIT), Ta3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne mMHEHYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

Hab6mroneHne muHEHYaToro creKTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI,  JIOKA3bIBAIOIIME  CJIOKHOCTh  CTpoeHust  siapa.  OTKpbITHE
paanoaktuBHOCTH. OmnbiTel Pesepdopma mo ompenenenuio cocrtaBa pPaaruOaKTHBHOTO
m3nydenus. CBoicTBa ambda-, Oera-, TaMMa-U3IydeHHs. BiusHue pagroakKTHBHOCTH Ha
KUBbBIE OPTaHU3MBI.

OTtkpbiTHe npoTOHA W HelTpoHa. Hykionnas Mopnens siapa ['eitzenOepra—lBaHeHko.
3apsna saapa. MaccoBoe uncio sapa. M3oTornsl.

Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['amma-usnydenue. 3aKoH
PaIMOaKTUBHOTO pacraja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. [edext maccsl spa.

SAnepHble peakunu. JleneHue u CUHTE3 SIEP.



SAnepubiii peaktop. TepmosnepHblii cuHTe3. [IpoOsieMbl M MEPCHEKTUBBI SAEPHOMN
DHEPTrEeTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPIETUKH.

OneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAa0JIIOIEHHS U PETUCTPALIUN AIE€MEHTAPHBIX YaCTHUL.

@dyHaaMeHTaabHble B3auMoAeicTBusA. EAMHCTBO (hu3nueckoil KapTUHBI MUpA.

TexHuueckne ycTporuCTBa U MPAKTHYECKOE TPUMEHEHHE: JO3UMETpP, Kamepa BuiibcoHa,
AJIepHBINA peakTop, aToMHasi boMOa.

Jlemoncmpayuu

CuY€TuynK HOHU3HUPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DineMeHTHI ACTPOHOMUM U acTPOPU3MKH

Jrtanbel  pa3BuUTUA acTpoHOMUHU. [IpukiiagHOE W MHMPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 38é31H0T0 Heba. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JBUKCHHUE.

CosnHeuHasi cucTeMa.

Comnnue. ConHeuHast akTUBHOCTh. Mctounuk sHeprum CoJiHIia W 3BE31. 3BE3/ABI, UX
OCHOBHBIC XapaKTEPUCTUKHU. Jnarpamma «CHEKTPAIbHBIA KJIAaCC — CBETUMOCTBY». 3BE3IIbI
[JIABHOM MOCIEN0BAaTEIbHOCTA. 3aBUCHUMOCTh «Macca — CBETUMOCTBbY» [JIsl 3BE3] TJIABHOM
NIOCJIEIOBATENILHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEICTABICHHUS O
IPOUCXOKAEHUU U 3BOToLNN ConHIA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Muieunsiii [Iyts — Hama [Nanaktuka. [lonoxenune u npuxenue ConHua B ['anakTuke.
Tunel ranaktuk. Pagroranaktuky v kBazapbl. UEpHBIE IBIPHI B SIAPAX TAITAKTUK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa66ma. Pa3beranue ramaktuk. Teopus
bosbmioro B3peiBa. PennMkTOBOE H3ITydEeHUE.

MacmrabHas cTpykrypa Beenennoit. MeTarainaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmionennst HEBOOPYXEHHBIM — TJIA30M  C  HMCIOJB30BAHHEM  KOMITBIOTEPHBIX
MPWIOKEHUH I OMpENeNieHUs TMOJOXKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be311si CEeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [TyTu.

O06o0aroee MOBTOPEHUE

Ponp ¢m3ukum M acTpOHOMHUM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOW, COIMAIIBHOW M
ATUYECKOW cdepax MesaTeNTbHOCTH YeJIOBEKa, pOJIb U MECTO (M3UKM W aCTPOHOMHUU B
COBPEMEHHOW HAayYHOW KapTHHE MHUpa, pPOib (u3mdeckol Teopun B (HOPMHUPOBAHUU
MPeICTaBICHUN 0 (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NIECKON KapTHHBI MUpPA B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O MPUPOJIE.

Me:xknpeaMeTHbIe CBA3H



N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocyliecTBisieTcss ¢ y4ETOM
coJlep KaTeNIbHbIX MEXIPEIMETHBIX CBSI3€d C KypcaMu MaTeMaTUKH, OHOJOTUMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemnvle nonamus, CBI3aHHbIE C U3YyYEHHEM METOJOB HAYYHOI'O MO3HAHUSA:
ABJICHUE, Hay4HbId (DaKT, rumnotes3a, (pu3sMveckas BeJWUYMHA, 3aKOH, TEOpHUs, HaOIIOJECHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: peunieHUE CHCTEMbl YPaBHEHUN, TPUTOHOMETPUYECKUE (QYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI
U UX MNPOEKIHUH HA OCHU KOOPJMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3IEMEHTAPHBIX
(GyHKUUH, TpU3HAKK MOJ00USI TPEYroJbHUKOB, ONpEEiICHHE IUIOMIAAN IIOCKUX (GUryp U
o0BEMa Te.

buonocus: >nekTpuyeckue SBICHHUS B >KMBOW NMpUpOJE, KoJeOaTelbHbIE JABMKCHHS B
KUBOM MPUPOJE, ONTUYECKUE SBJICHUS B JKUBOM MpPUPOJE, NCHCTBUE pajualliy Ha KUBbIE
OpraHU3MBl.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Tell,
MEXaHM3MbI 00Pa30BaHUsl KPUCTATUIMUECKONU PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepacghus: marHUTHBIE MOTIOCA 3€MIIH, 3aJI€KU MarHUTHBIX Py, GOTOCHEMKA 3eMHOM
MOBEPXHOCTH, MPEACKa3aHNE 3EMIICTPICCHHI.

Texnonoeua: ~ JAVMHUU  DIIEKTpONepenady,  TEHepaTop  MEpPEMEHHOro  TOKa,
AJIEKTPOJIBUraTeNb, WHJIYKIMOHHAs I€4b, pajap, paguoNpUEMHUK, TEJIEBH30p, AHTEHHA,
tesneoH, CBU-neus, MpoeKIIMOHHBIN annapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas OaTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro nmpeamera «Pus3uka» Ha ypoBHE cpeHero oOiiero oOpa3oBaHUs
(6a30BbIll  ypOBEHB) JOJDKHO OOECIEUYUTh JOCTHUKEHUE CICAYIOIIUX JUYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIC pe3yIbTaThl OCBOCHUS YueOHOTO npeameTa «Du3nuka» JOKHBI OTpaKaTh
TOTOBHOCTh M  CHOCOOHOCTh OOY4YAIONIUXCS PYKOBOJCTBOBATHCS  CHOPMHUPOBAHHOM
BHYTpPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIMM, MO3UTUBHBIX
BHYTPEHHUX YOEXKJICHUN, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO
o0111ecTBa, pacIIMPEHHE )KU3HEHHOTO OIBITA U OIbITA ACSATEILHOCTH B IIPOIIECCE PeaTH3alUU
OCHOBHBIX HaIPABJICHUH BOCIIUTATEIBHON ESITEIHHOCTH, B TOM YUCIIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKONW TO3UIMHU OOydYarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBa;

NPUHSATHE TPATUIIUOHHBIX OOIIEYETOBEYECKHUX TYMAHUCTUUYECKUX U JEMOKPATUUECKUX
IICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEpECaX I'Pa)KAaHCKOTO 00IlecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONM OpraHu3alluig;

YMEHUE B3aMMOJEHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C HX
(GYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTh POCCUHCKON Ipak JaHCKOW MICHTUIHOCTH, MMATPUOTU3MA;

LHEHHOCTHOE OTHOIIEHUE K TrOCYIapCTBEHHBIM CHMBOJIAM, AOCTHKEHHUSM POCCUHUCKHX
y4€HBIX B 001aCTH (DU3UKH M TEXHUKU,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMMOBEICHUS;

CIIOCOOHOCTh ~ OIEHWBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIE  PEIICHUS,
OpPUEHTHPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM UHCIE B
NESATENBHOCTHA YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpeC K pa3inuuHbiM chepam npodhecCUOHATBbHONW AESTEIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, yMEHUE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyayien
npodeccuu U peanru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;



TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00JaCTU (PU3UKHU Ha
MPOTSKEHUU BCEU )KU3HU,

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh SKOJOTMYECKOM KYJIbTYpbI, OCO3HAaHHE IJIO0ANIBHOIO XapakTepa
AKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBJIECHHUE NEUCTBUU B OKPYXKAIOLIEW Cpele HA OCHOBE 3HAHUA
LieJIeW YCTOMYMBOIO pa3BUTHUs YEJIOBEUYECTBA;

paclIMpeHre ONbITa JIEATEIbHOCTH 3KOJOIMYECKOW HAMpaBIEHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUM 110 (PU3HKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuUTHS PU3HUECKON HAYKU,

OCO3HAHHME IEHHOCTH HAyYHOH JesATeIbHOCTH, TOTOBHOCTh B TMpOIECCe H3YYEHUS
(U3HUKU OCYIIECTBIATh MPOECKTHYIO U MCCIIEI0BATEIBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U
B T'pYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBUS:

CaMOCTOSITEILHO (POPMYITUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, paccMaTpuUBaTh €€
BCECTOPOHHE;

ONPEAEIATD LEJH ACATCIIBHOCTH, 3a7aBaTh MApAMETPhl U KPUTEPUU UX JOCTUKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B pacCMaTPpUBAEMBIX (DU3NUECKUX
SIBIICHUSX;

pa3pabaTbiBaTh IUIAH pEIICHWs TPoOJeMbl ¢ y4é€TOM aHaluW3a HWMCHOIIUXCS
MaTepUabHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB ILIEIISIM,
OIIEHUBATh PUCKH TOCJIEACTBUIN AEATEIHLHOCTH;

KOOPJAMHUPOBATh M BBITIONHATH pabOTy B YCIOBHSIX PEalbHOTO, BUPTYaJbHOIO M
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX IMPOOIIEM.

ba3oBble ucciieoBaTe/IbCKHUe 1eMCTBHA .

BJIQJICTh HAYYHON TEPMHUHOJIOTHCH, KIIFOYEBBIMU MOHATHAMU U METOJaMH (PU3UICCKOMN
HayKH;

BJIQJICTh HaBBIKAMH YUEOHO-UCCIICA0BATEILCKOM M MPOSKTHOM JICATEILHOCTH B 00JIaCTH
(U3UKH, CITOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSTEIIBHOMY ITOMCKY METOJOB PCIICHUS
3a7a4 (PU3UUECKOT0 COJIepKaHUs, MPUMEHEHUIO Pa3IMYHBIX METOIO0B TTO3HAHUS;

BJIAJIETh BUJAMU JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPHPETAIUH,
MpeoOpa3oBaHUI0 W MPUMEHEHHMIO B PAa3JIWYHBIX yUE€OHBIX CHUTYaIMsAX, B TOM YHCIIE IMPHU
CO3/IJaHUH YYEOHBIX MTPOEKTOB B 00JACTU (PUBUKU;



BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJu3UpPOBaTh 3aJlayy, BBIIBUTATh
TUNOTE3y €€ pPEelIeHUs], HAXOAUTh apryMEHThl ISl JOKAa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATH TOJYYEHHbIE B XOJI€ PEIICHUS 3a7adydl pPe3ysbTaThl, KPUTUYECKHU
OIICHUBATh X JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIE 3a/]a4yu B 00pa30BaTEILHOM JIESITEIILHOCTH, B
TOM YHCJI€ TIPU U3YICHUHU (DU3UKHU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUSA 1O (PU3KKE B MPAKTUUECKYIO 00JACTh KUZHEACATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, MIpeJjIaraTh OPUTHHAIBHBIC TIOJIXOAbI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undgopmanmeii:

BIAJCTh HABbIKAMHM TOJYy4YeHHS UHPOpMaAnuu (U3HUUYECKOTO COJEp)KaAHUS U3
UCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSITEIbHO  OCYIIECTBJISITh  TIOWCK,  aHAaJu3,
CUCTEMATH3allUI0 W HWHTEPIpETalni0 HHPOpMAIMU  PA3IU4YHBIX BUIAOB U  (QopMm
pPEICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIB30BaTh CPEACTBA HH(MOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPraHU3aLMOHHBIX 337a4 C COOJIOJCHUEM
TpeOOBaHUN SPrOHOMHUKHM, TEXHUKU O€30MAaCHOCTH, THUTHUEHBI, pPecypcocOepeKeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 6€3011aCHOCTH;

co3laBaTh TEKCThl (PU3UYECKOTO COJEPKAHMS B pa3U4YHBIX (popmaTax c yd€Trom
Ha3HaueHusi WH(OpMAIMM W 1EJIEBOM ayAUTOPHH, BBIOMpas ONTUMANbHYIO (opmy
NPEJICTABIICHUS U BU3yaJIU3aIlHH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISITH OOIIIEHUE Ha YPOKax (PM3UKHU U BO BHEYPOUHOMU JEATEIHHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOH(DIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3J1araTh CBOK TOUKY 3PEHUS C HCIIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MIOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U HHANBUAYAIbHON PaOOTHI;

BBIOMPATh TEMATUKy U METOJbl COBMECTHBIX JEUCTBUM C YUETOM OOIMX MHTEPECOB U
BO3MOXHOCTEMN KaXKJI0r0 WieHa KOJUICKTHUBA;

MIPUHUMATh L[EJIU COBMECTHOW JEATEIBHOCTH, OPraHW30BBIBATH W KOOPAWHUPOBATH
JNEUCTBUA MO €€ JTOCTHXKEHUIO: COCTABIJIATH IJIAH JEWCTBUM, pacUpeleATh PO C y4ETOM
MHEHHI Y4aCTHUKOB, 00CYK/1aTh PE3yJbTaThl COBMECTHOU pabOTHlI;

OIICHMBATh KA4ECTBO CBOETO BKJIAJa M KaXIOTO Y4YaCTHUKAa KOMaHIb B OOMUN
pe3yAbTaT MO pa3padOTaAHHBIM KPUTEPUSIM;

MpeIaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEU C MO3ULMHA HOBU3HBI, OPUTHUHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;



OCYHCCTBIIATh IO3WUTUBHOC CTPATCTUUCCKOC IIOBCACHHMC B Pa3JIMYHBIX CUTYyallUsAX,
IMPOSABIIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIITMATUBHBIM.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBHUSA
Camoopranusanus:

CaMOCTOSITEJIbLHO OCYIIECTBIISTh MO3HABATENbHYIO JAEATENBHOCTh B 00JAaCTH (DU3UKU U
aCTPOHOMMUH, BBIABIISITH MPOOJIEMBI, CTABUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJATH IJIAH PELICHUs] PACUETHBIX M KaUYE€CTBEHHBIX 3374, IUIAH
BBINIOJIHEHUS MPAKTUYECKOM paboThl € YYETOM HUMEIOLIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIMpATh paMKU Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUMH;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTD 32
peuieHue;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CIIoCcOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO ASPYIULIMU B 00JacTH (HU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JE€SATEIbHOCTh, OLEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IeTh HaBbIKAMU TI03HABATEIBHOW peQIEKCUU KaK OCO3HAHUSI COBEPIIAeMBbIX
JNEUCTBUU U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI peIICKCUU JIs OLIEHKU CUTYAIH, BEIOOpA BEPHOTO PEILICHNUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMAThH PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB JIESATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIHOKH.

B mporiecce nocTrkeHUs JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPaMMBbI IO (HU3UKE
Ui YPOBHSI CpelHero oOmero oOpa3oBaHHs Yy OOYyYalOUIMXCS COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIM UHTEIIEKT, Ipenoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BMJETh HAMpaBJICHUS Pa3BUTHS COOCTBEHHOM ASMOLIMOHAIBHOM cdepbl, OBITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUsA,  BKIIOYAIOIEr0  CaMOKOHTPOJb,  yYMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE NOBEIEHHUE, CIOCOOHOCTh AJANTHUPOBATHCA K 3MOLIMOHAJIBHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEW CTPEMIICHHE K JOCTHUIKECHHIO LIEIU U YCIIEXY,
ONTUMU3M, HHULINATUBHOCTh, YMEHUE JEUCTBOBATh HCXOSA U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKJIKOYAIOUIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUHUTBIBaTh €ro IpU OCYIIECTBIECHUH OOILIEHUS, CIOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHHUIO;



COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLIEHUS C
JOPYTHUMH JIFOIbMH, 3a00TUTHCS, MIPOSIBIISITH HHTEPEC U PA3peIiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o0ydyenus B 10 kiacce npegMeTHble pe3yiabTaThl Ha 6230BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

JEMOHCTPUPOBATH Ha MPUMEPAX POJb U MECTO (PU3HKHU B (POPMUPOBAHUHN COBPEMEHHOU
HAay4YHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOI' MM, B IPAKTUYECKON
JICSITEIbHOCTH JIFOJICH;

YUUTBHIBATh T'PAHUIIBI MPUMEHEHHUs M3YUYEHHBIX (PU3NYECKUX MOJENel: MarepuaibHas
TOUYKA, UHEPLHAJIbHASI CUCTEMa OTCUYETA, aOCOMIOTHO TBEPOE TENO, UICANBHBIN ra3, MOJEIH
CTPOEHHMS T'a30B, )KUJIKOCTEN U TBEPABIX TEJI, TOUEUHBIN AJIEKTPUUECKUI 3apsij] IPU PELIEHUN
du3znueckux 3anay;

pacno3HaBaTh (U3HUECKHE SBJICHUSA (MPOIECChI) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUUYECKON TEOPUU CTPOEHUS BELIECTBA U AJEKTPOAUHAMUKU:
pPaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE NBU)KEHHE, CBOOOJHOE MajJeHue Tell,
JIBUKEHUE IO OKPYXHOCTH, HWHEpIUsS, B3auMoOJeHcTBUE Tei, Auddy3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMaA TeJ MPU HArPEeBAHUU
(oxymaxkieHuu), TEIUIOBOE  pPAaBHOBECHE,  HCIApeHue, KOHAEHcalus, IUIABICHUE,
KpUCTAIUIM3ALUsA, KUIIEHWE, BIAXXHOCTb BO3/yXd, IIOBBIIICHUE [IaBJICHUSA ras3a IPHU €ro
HAarpeBaHWU B 3aKpPBITOM COCYZE, CBA3b MEXAY IIapaMEeTpaMH COCTOSIHUS Tras3a B
U30IIPOLIECCax, IEKTPU3ALMA TEN, B3aUMOAECUCTBUE 3aPs/I0B;

OIKCHIBaTh MEXaHUUECKOE ABI)KEHUE, UCTIOIb3Ys PU3NUYECKUE BEJINYMHBI: KOOPANHATA,
Iy Th, IIEPEMEILEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUila, UMITYJIbC Tella, KHHETUYECKas
SHEprusi, MOTCHLMAIbHAs SHEPrus, MeXaHudeckass pabora, MEXaHHMYECKas MOILHOCTb; MPH
ONMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI HCIOJIB3YEMBIX BEJIMYUH, HX
0003HaUYEHUs W EAUHMIBI, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JaHHYIO (PU3UUECKYIO
BEIIMYUHY C APYTMMU BEJINUYNHAMU;

ONMCBHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBIICHMS, HCIOJb3Ys
¢u3nyeckue BETUYMHBI: JaBJICHHE Tra3a, TEMIEpaTypa, CPeIHsAs KUHETHUYeCKas HHEPIHs
XA0THYECKOT0 JIB)KEHHUS MOJIEKYJI, CPEIHEKBaApaTU4YHas CKOPOCTb MOJIEKYJI, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHS SHEPrusi, padoTta ra3a, KodQpGUIUEHT MOJIE3HOr0 IEHCTBUS TEIIOBOTO
JBUTATENsI; MPU ONHUCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKHM CMBICI HCIIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYCHHs] W EAMHHUIBI, HAXOAWUTh (OPMYJIbI, CBA3BIBAIOLIUE JTAHHYIO
(Gu3nYecKyo BEINYNHY C APYTUMHU BEIINYUHAM;

ONMCHIBATh U3YUYEHHBIC MIEKTPUUYECKUE CBOMCTBA BEIECTBA U DJIECKTPUUYECKHUE SIBICHMS
(mpouiecchbl), UCHONB3YST (U3NYECKUE BEIUYMHBI: AIIEKTPUUYECKUN 3apsij, AJIEKTPUUYECKOEe
I10JI€, HAIPSKEHHOCTB I10JIA, MOTEHIUAJI, Pa3HOCTh MOTEHIMAIOB; IPX ONTUCAHUY ITPABUIIBHO
TPakTOBaTh (PU3UUYECKUN CMBICI HCIOJb3YEMbIX BEIMYHMH, MX OOO3HAYEHUS U EIUHULBI,
YKa3blBaTh (OPMYJIbl, CBSA3BIBAIOUIME JAaHHYK (PU3NYECKYI0 BEIMYHUHY C JAPYTUMH
BEJINYNHAMM;



aHAIM3UPOBATH (PU3MUECKHUE MPOLIECCHl U SBICHMS, UCIONIb3Ysd (PU3MUECKHE 3aKOHBI U
IIPUHLUIBL: 3aKOH BcemupHoro taroreHus, I, I u III 3akonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKOW DHEPruH, 3aKOH COXPAHECHUS HWMILYJIbCA, NPUHLUII CYNEPIO3ULHMHU CHUJI,
IIPUHLMII PAaBHOIPABUS HMHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSPHO-KUHETUYECKYIO
TEOPHUI0 CTPOCHMS BEILIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEIHEW KUHETUYECKOW JHEpPrUuU
TEIUIOBOIO  JIBJKEHHUS MOJIEKYJd C aOCOJIOTHOM  TemIepaTypoi, TepBblii  3aKOH
TEPMOJAVNHAMUKH, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOro 3apsana, 3akoH Kynona, mpu sTtom
pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MATEMATUYECKOE BBIPAKEHHUE U YCIOBHS
(rpanu1pl, 006J1aCTH) NPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TPUHIUIIBI JEUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3ianyarh yCIOBHS UX 0€30MaCHOTO UCIIOJIb30BaHUs B MIOBCETHEBHOM KU3HH;

BBIMOJHATh SKCIEPUMEHTHI MO HUCCIENOBAHUIO (U3MYECKUX SIBICHUN M MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHH, mpu 3TOM (HOPMYIUPOBATH
npoOyiemy/3aady M TUIOTE3Y Y4eOHOTO OKCIEpUMEHTa, CcoOUpaTh YCTAHOBKY H3
NPEITI0KEHHOTO 000pYyI0BaHUs, TPOBOUTH OMBIT U (POPMYIMPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMble U KOCBEHHBbIE H3MEpEeHHUs (U3MUYECKUX BEIWYUH, TPU ITOM
BbIOMpATh ONTUMAJIBHBINA CIOCOO M3MEPEHUs U MCIOJB30BAaTh W3BECTHBIE METObI OIICHKU
MOTPEUIHOCTEN NU3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (HU3MYECKUMH BEJIMYMHAMU C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHHM, IPU ATOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHUpPOBATH PpPE3yJIbTAThI
HOJYyYEeHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH B BHJE TaOiMLl U TpaduUKOB, AENaTh
BBIBOJIBI 110 PE3YIbTaTaM UCCIIEIOBAHU;

co0moaTh MpaBwia 0€30IaCHOrO TPyJAa MpU MPOBEIECHUM HCCIEIOBAHUNM B paMKax
y4eOHOIro JKCIEpPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM M TPOEKTHOM JAESITEIbHOCTU C
UCMOJIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpHOro 000pYyI0BaHMS;

pemate pacuéTHble 3aJaud C SIBHO 3aJaHHON (PU3MUECKONM MOJAENBIO, HCIOJIb3YS
¢u3nyeckue 3aKOHbl W TPHUHIMIBI, HAa OCHOBE aHalM3a YCJIOBMs 3aJaud BbIOMpATh
(bU3HUYIECKYI0 MOJIEb, BBIICIATh (U3UUYECKUE BEIIMUYUHBI U (OPMYJIIbI, HCOOXOAUMBIC I €€
peleHns, MPOBOAUTh pPAcY€Tbl M OLEHMBATh PEAJIbHOCTb IIOJYYEHHOI'O 3HAYCHUs
(br3UYeCKO BEIMUNHEI;

pelaTh Ka4eCTBEHHBIE 3a/Ja4: BBICTPAUBATh JIOTUYECKN HEIIPOTUBOPEUYUBYIO LIETIOYKY
paccyXJIeHu# ¢ ONopoil Ha N3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHMUS;

UCIIOJIb30BaTh IPH pEIICHWH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTUU JJI MTOMCKA, CTPYKTYpUPOBaHUS, MHTEPIIPETALMU U MIPEACTABICHUS YUE€OHON U
HAYYHO-TIOMYJISIpHON MH(OpMAaLMK, MOTYy4YEHHOW U3 Pa3lIUYHBIX MCTOYHHKOB, KPUTHUYECKH
aHaAJIM3UPOBATH MOJIy4aeMyI0 HH(POPMAIHIO;

MPUBOJUTH PUMEPHI BKJIaJa POCCUNCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKHu, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUYECKHE 3HaHUA 1O (U3MKE B IOBCEJHEBHOM KU3HHU A
oOecrieueHus1 6€30MaCHOCTH MPU OOPALLEHUH € IPUOOPAMU U TEXHUYECKUMU YCTPONCTBAMU,
IUISL COXPaHEHMsI 3I0pOBbSI U COOJIIOACHUS HOPM 3SKOJOTMYECKOTO MOBEIACHUS B
OKPY’KAIOIIEH CpeaE;



paboTaTh B IpyNIE C BBIIOJIHEHUEM Pa3JIMUYHBIX COIMAIbHBIX POJIEH, MIAHUPOBATH
paboTy rpymnsl, pallMOHAIBHO pacupeensTh 00A3aHHOCTH U IJIaHUPOBATH JIEATEIbHOCTD B
HECTAHJIAPTHBIX CUTYAIUAX, aI€KBATHO OLIECHUBATh BKJIAJ KaXKI0T0 U3 YYaCTHUKOB I'PYIIIBI B
pEelIeHNe paccMaTpUBaEMOM MPoOIEMBI.

K koniy o0ydyenus B 11 ki1acce npegMeTHbIe pe3yiabTaThl Ha 6230BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

JEMOHCTPUPOBATH Ha IPUMEPAX POJb U MECTO (PU3HKHU B (POPMUPOBAHUHN COBPEMEHHOU
Hay4YHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOMN TEXHUKHU U TEXHOJOI MU, B IPAKTUYECKON
JEeSATENbHOCTH JIIOJEH, LIEJIOCTHOCTh U €AUHCTBO (PU3MUECKOW KapTUHBI MUDA;

YUUTHIBATh TpaHUIbl MNPUMEHEHHUS HW3YYEHHBIX (PU3NYECKUX MOJENeH: TOUYeUYHBIH
AIEKTPUYECKUI 3apsiji, JIyd CBETAa, TOUYEYHBIA HCTOYHUK CBETA, SAECpHAas MOJENb aToMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO Si/[pa MpH pelieHnr (U3NUIEeCKuX 3a1a4;

pacno3HaBaTh (U3HUECKHE SIBJICHUSA (MPOLECChI) U OOBICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKM W KBAHTOBOM (DU3HMKHU: DIIEKTpPUYECKass MPOBOJUMOCTh, TEIJIOBOE,
CBETOBOE, XUMHUYECKOE, MAarHuUTHOE JEUCTBUA TOKa, B3aUMOJCIHCTBUE MArHHUTOB,
ANEKTPOMArHuTHasE WHAYKUUSA, JIEUCTBUE MArHUTHOTO TOJIA HAa IPOBOJHHMK C TOKOM H
IBUKYIIUNACA — 3apsii, DJICKTPOMAarHWTHbIE KOJIe€OaHHWS U BOJHBI, MPSMOJHHEHHOE
pacnpocTpaHeHHe CBETa, OTpa)XKEHUe, MpesjoMiieHue, HuHTepdepeHuus, Audpakuus u
noJisipu3alids CBeTa, JAucmepcus cBera, (orodnekTpudeckuii dpdext (pororddekr),
CBETOBOE [IaBJICHUE, BOSHUKHOBEHUE JIMHEMYATOrO CIEKTPa aTroMa BOJAOPOJa, €CTECTBEHHAs
U UCKYCCTBEHHAsl paJIMOAKTUBHOCTb;

OIKCHIBaTh U3yUYE€HHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
AJIEKTPUYECKYI0 MIPOBOJAMMOCTh Pa3iIMYHBIX CpeJ) U DBJICKTPOMArHUTHBIE  SIBJICHUS
(mpouiecchl), HCHONB3Ysl (PU3MYECKHE BENWYUHBL: JJIEKTPUUYECKUM 3apsi, CHila TOKa,
JIEKTPUYECKOE HAIPSIKEHUE, JIIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTh ITOTEHLUAJIOB,
AJIEKTPOJBIKYIIAsl CUia, paboTa TOKA, MHIYKIUS MarHUTHOrO MOJs, cuia Amrepa, cuia
JlopeHia, ”HAYKTUBHOCTD KaTYIIKH, SHEPIUs HIEKTPUYECKOr0 U MArHUTHOTO IIOJIEH, IEPUO
M yacToTa KojiebaHMil B KojeOaTelbHOM KOHTYpe, 3apsl] M cuja TOKa B IIpolecce
rapMOHMYECKUX AJIEKTPOMATHUTHBIX KOJeOaHUH, POKYCHOE pacCTOSIHUE M ONTUYECKas CHUJia
JIMH3BL, IPU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI MCIIOJIb3YEMbIX BEJTUYHH,
X 0003HAYEHUS] M EIMHUIBI, YKa3bIBaTh (YOPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJINYMHY C JPYTUMHU BEJIMYMHAMU;

OINKCHIBAaTh W3YYEHHBIC KBAHTOBBIC SBJICHHUS U MPOLECCHI, MCIONB3Yys (U3NYECKUE
BEJINYMHBI: CKOPOCTH 3JICKTPOMATHUTHBIX BOJIH, JUJIMHA BOJIHBI M YacTOTa CBETA, DHEPIUs U
UMITyJIbC (POTOHA, MEPHUOJ NOJypaclajad, YHEPrus CBSI3W AaTOMHBIX SAEp, NMPU OMHCAHHUH
[IPaBUWJIBHO TPAaKTOBATh (PU3UYECKUN CMBICI HCIIONb3YEMBIX BEJIMYMH, UX OOO3HA4YECHUS U
€IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3UUYECKYIO BEIHUUHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HaYCHHE (PU3NUECKON BETMUUHBL

aHAIM3UPOBATH (PU3MUECKHUE MPOLECCHl U SBICHMS, UCIOIb3Ys (PU3HUECKHE 3aKOHBI U
IPUHLAINBL: 3aKOH OwMa, 3aKOHBI ITOCIENOBATEIBHOIO W IApAJUICIIBHOTO COEAUHEHUS
MPOBOJHUKOB, 3aKOH Joyns—JIeHlma, 3aKkOH JJIEKTPOMArHUTHOM WHIYKIWH, 3aKOH
IIPSAAMOJIMHENHOIO PAaCIPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3AKOHBI IIPEJIOMIICHUS



CBETa, ypaBHEHHME OHHIITEHHa M1d (oTodd(deKTa, 3aKOH COXPAHEHUS HHEPruu, 3aKOH
COXpAHEHHUS] HMMIYJbCA, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTo 3apsiga, 3aKOH COXpaHEHUs
MacCoBOT0 4HCIIa, MOCTyaaTel bopa, 3aKOH paguoaKTUBHOIO pachana, Mpu 3TOM pa3invarh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TPaHULIBL,
00J1aCTH) MPUMEHUMOCTH;

ONpeeNITh HANlPaBJICHUE BEKTOPAa MHAYKIIMM MarHUTHOTO TMOJISI TPOBOJHUKA C TOKOM,
cuibl Amnepa u cuisl JlopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHUE, CO3JaBa€MO€ IIJIOCKUM 3E€pKajioM, TOHKOU
JIMH30;

BBIMOJHATh SKCIEPUMEHTHI MO HMCCIEIOBAHUIO (PU3MYECKUX SIBICHUN U IMPOILIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHUW: NpH 3HTOM  (OPMYIHPOBATH
npoOsiemy/3aady M TUNOTE3Y Y4eOHOTO OKCIEpUMEHTa, CcoOUpaTh YCTAHOBKY W3
NPEIJI0KEHHOT0 000pYyI0BaHUs, TPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIIATh TPSIMbIE U KOCBEHHBIC H3MEPECHHUS (DU3NUYECKUX BEIUYUH, TIPU ITOM
BbIOMpATh ONTUMAJIBHBINA CIOCOO M3MEPEHUs U MCIOJb30BAaTh W3BECTHBIE METOIbI OIICHKU
MOTPEMIHOCTEN NU3MEPECHU M

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUI: MIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOTYYEHHOM
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BHAE TaOdUI U rpaduKoOB, JejaTh BBIBOJABI IO
pe3yNbTaTaM HCCIIeIOBAHUS;

coOmroaTh MpaBuia 0€30MacHOro TpyJa MpU MPOBEACHUM HCCIIENOBAaHUM B pamKax
y4eOHOT0 HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKON U TPOEKTHOW JEATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JTA0OPATOPHOTO 000PYI0BAHUS;

pemiath pacu€THblEe 3aJaud C SBHO 3aJaHHOW (HU3MYECKOM MOJEINbI0, HCIOJIb3Ys
¢uznueckre 3aKOHBI M MPHUHIMUIBI, HA OCHOBE aHajlW3a YCJIOBHS 3aJaud BBIOMpATH
(bU3UIECKYI0 MOJIEb, BBIICIATh (PU3UUYECKUE BEIIMUUHBI U (OPMYJIbI, HCOOXOAUMBIC NI e
pElIeHHs, TMPOBOAUTH pPAcUY€Tbl M OIEHUBATh PEAIBHOCTh TMOJYYCHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBIL;

pelaTh KaueCTBEHHbBIE 3a]]a4M: BHICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
paccyXJIeHu# ¢ ONopoil Ha N3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHMUS;

UCIIOJIb30BaTh TMPU PEIICHWHM Y4eOHBIX 3ajad COBpPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUU JJIA TTOMCKA, CTPYKTYpUPOBAHUS, MHTEPIIPETAIIMN U TIPEICTAaBICHUS YIeOHON U
HAyYHO-TIOMYJISIPHONW WH(MOpPMAIMHU, TIOJYYCHHONW U3 Pa3IU4YHBIX MCTOYHHUKOB, KPUTHYECKU
aHATM3UPOBATH MOTyJaeMYyI0 HH(DOPMAITHIO;

OOBSCHATh TPUHIINIBI JIEUCTBUS MAaIINH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3inyaTh yCIOBUS UX O€30MaCHOrO UCIOJIL30BAHUS B MOBCEIHEBHOM KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUUCKHUX U 3aPYOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3NKE B MOBCEJHEBHOW KU3HHU JUIs
oOecrieueHus1 6€30MaCHOCTH MPU OOPALLEHUH € IPUOOPAMU U TEXHUYECKUMU YCTPONCTBAMU,
JUISL COXPAaHEHMsI 370pOBbS M COOJNIOAEHUS HOPM OSKOJOTMYECKOTO IIOBEJEHUS B
OKPY’KAIOIIEH CpeaE;



paboTaTh B TPYNIE C BBITOJHCHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TPYIIIBI, pAaIIMOHATBHO PacHpeesaTh 00S3aHHOCTH U TJIAHUPOBATH NEATCILHOCTH B
HECTaHJAPTHBIX CUTYAIUsAX, aJICKBATHO OIICHUBATH BKJIAJ] KAKIOTO U3 YYACTHUKOB TPYIIIIHI B
peleHne paccMaTprUBaeMoil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosnuyectBo 4yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
VISHIA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMata > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Alutanica ! https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Pazgen 4.

IJIEKTPOJIUHAMUKA



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

bubnuoreka [IOK
41 MeKTpoCTaTHi 10 hitps://m. eds00.ru/7f41bf72
ITocTosiHHBIM 2neKTpUYeCcKuid TOK. Toku B bubnuorexa [JOK
4.2 12
pPAa3IAYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbIie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. 9JIEKTPOJANHAMUKA
11 MarunuTHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKre U 3JIEKTPOMarHuTHHIE 9 1 bubnuorexa [JOK
' KOJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHW4eCcKHe U 3JIEKTPOMArHUTHHIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Ontia 10 3 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEMATIBHOW TEOpUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
N bubmuoreka [JOK
4.1 6
IICMEHTBI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 4
CrpocHie atoma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE A1pO 5 bubnuorexa [IOK



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

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTHl aCTPOHOMHH M aCTPOU3UKU 7 E::i?;:::;‘;? 8/5f41097c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOIEE IOBTOPEHUE

6.1 O6o0bmraroriee MOBTOpPEHHE 4 Et?ri?;;f:;(sig r(3/1§f410970
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KojaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bceero u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 ®u3nka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI TIO3HAHUA OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Posb u MecTo dH3nku B (hOpMUPOBAHUH
2 COBPEMEHHOMN Ea HOM K(z I;I/IHS MHUpa, B 1 bubmmorera [TOK
P . i P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexanndeckoe aBikeHne. OTHOCUTETLHOCTD
3 MeXaHn4uecKoro ABmxkenus. Ilepemerienue 1 bubmmorexa [OK
- 1ep ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOIIMHENHOE IBIKEHNE 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOTMHEWHOE bubnuoreka [IOK
5 1
JIIBIOKECHUE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe majienre. Y CKoOpeHue 1 bubnuoreka [JOK
CBOOOIHOTO ITaICHUS https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiitnoe npuxenue. prxenue 1 bubnuoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH [ anmest.
. bubmuoreka [JOK
8 HNueprmansHbie cucTemMbl oTcyeta. [lepBoiid 1
https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca Tena. Cuna. IIpuHIHI CYIIEPIIO3UIIUHA
9 cui. Bropon 3akoH le,IOTOHa 11?11:1 P 1 bubmorexa [IOK
' p . https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU
. Bbubanoreka [IOK
10 Tperun 3akoH HproToHa U151 MaTepraabHBIX 1 4

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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TOYCK

1 3aKoH BCEMHpHOro Tarotenus. Cuna bubmuorexa [IOK
TshKecTu. [lepBasg KocMHudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmorexa [{OK
12 Cuna octu. 3akoH ['yka. Bec Tena
yipyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent tpenns. Cuna
13 CONIPOTHUBIICHUS MPHU ABUKEHUU TeJa B bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WJIH Tra3e
[TocTynarenpHoe U BpaliaTeabHOE ABUKEHNE
14 a0COJIIOTHO TBEPAOTO Tesla. MOMEHT CHJIBL. bubnnorexa [JOK
[iievo cumbl. YciioBust paBHOBECUS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepHaTbHONW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUeK. MMmymnbc cunbl. 3akoH bubnuoreka [IOK
COXpaHEHUs uMNyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHHE
PaboTa 1 momHOCTh criibl. Kunernueckast
16 SHEPTHsI MaTepHATbHON ToUkH. Teopema 00 bubmorexa OK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKO SHEPTUu
[ToTenumanpsHas sueprud. [lorenunanbpaas
17 SHEPTHsl ynpyro aehopMupoBaHHOU bubnuoreka [JOK
npyxuHsbl. [loTeHManbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIH
[ToTeHIMAanbHBIE U HETIOTEHIIUAIBHBIE CHUJIBI.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CUII C
. bubnuoreka [JOK
18 M3MEHEHHEM MEXaHUYeCKOW HEePTuu
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUU
JlaboparopHas pabota «lccnenoBanue cBsI3u
19 paboThI CHITBI C H3MEHEHHEM MEXaHHUYECKOM

OHCPTHUU TCJIa HA TPUMEPC PACTAKCHUSA



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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PE3UHOBOIO XKI'yTa»

20

KonTtponeHas padota no teme «KunemaTuka.
JuHamuka. 3aKOHbI COXpPaHEHUS B
MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. JAuddyzus

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJACUCTBUSA
4acTHIl BelecTBa. Moean CTpOCHU ra3os,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BemiecTsa.
[Toctrosinnas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [1lkana temneparyp Llenbcus

25

Wneansueiii raz B MKT. OcHOBHOE
ypaBuenue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcourroTHast TeMIiepaTypa Kak Mepa cpeaHeit

KMHETUYECKOU 3HEPTruu ABHKEHUS MOJIEKYII.
VYpaBaenue Menpeneena-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. ['a30BBIC 3aKOHBI

28

JlaboparopHas padota «lccrnegoBanue
3aBHUCHUMOCTHU MEX]y NapaMmeTpamMu
COCTOSIHUS Pa3pEKEHHOTO T'a3ay

29

W3ompornieccsl B uaealbHOM raze u ux
rpaduyeckoe npeacTaBieHue

bubnuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss sHEPrUus TEPMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.
KomnnuectBo TemnoTsl 1 pabota. BHyTpeHHsIs
SHEPrus OJJTHOATOMHOIO UEAIBHOIO rasa

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

https://m.edsoo.ru/ff0c5¢c36

VYennrHag TEIIOEMKOCTD BENIECTBA.

32 KonunuecTBo TEmIoThI npu Temionepeaaye Bubmmorexa LIOK
. P peaate. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN ITporecc
33 [IepBblii 3aKOH TEPMOJMHAMUKH U €T0 bubnuorexa [JOK
IIPUMEHEHHE K U301poLeccaM https://m.edsoo.ru/ff0c5efc
HeobOpaTumocTh IPOIIECCOB B IIPUPO/IC. bubnuorexa [JOK
34 .
BTtopoi1 3ak0H TepMOAMHAMUKA https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII/ TermoBoit bubmmoreka [{OK
MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/]
37 DKoJorH4ecKre MpoOIeMbl TEIIOIHEPTE€TUKH
38 O6o0matomuii ypok «MostekysipHast bubmuotexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponbHas padoTa o Teme
39 «MomnexymsipHas pusrka. OCHOBBI bubamorera LOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSI. bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEIIbHAS BIIAXKHOCTH bubmuoreka [JOK
41 .
Bo3ayxa. HaceilenHnslii nap https://m.edsoo.ru/ff0c64d8
Tepnoe Teno. Kpucrammyeckue u
42 amopdHbIe Tela. AHU30TPOITHUS CBOWCTB bubnunoreka [JOK
KpuCTauIoB. JKuaKue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUabl
43 [InaBneHue u KpucTauM3anus. Y aeapHas bubnuorexa [IOK
teruioTa riasnenus. CyonuMmanus https://m.edsoo.ru/ff0c6708
bu6nmoreka [JOK
44 0
¥/PABHEHHE TEMUIOBOro danatica https://m.edsoo.ru/ff0c6820
45 OnexTpusanus Ten. JINEKTPUIECKUH 3apsil. bubnuorexa [IOK



https://m.edsoo.ru/ff0c5c36
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JIBa BH/1a SIEKTPUUECKUX 3apsiIOB

https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKH, TUATEKTPUKHU U

46 IMOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS bubmorexa LIOK
yrip ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
47 B3aumoneuncrBue 3apsinoB. 3akoH Kymona. bubnuorexa [JOK
To4eUHBIN IIEKTPUUECKHUH 3apsif https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB 2IEKTPUYECKOTrO MOJIS.
48 [IpuHIUI CyNEPIIO3UITNHU DITEKTPUUECKUX bubmorexa HOK
P - ep . P https://m.edsoo.ru/ff0c6df2
nosie. JInHuU HaNpsHKEHHOCTH
49 PaboTa cui aiekTpocTaTHuecKoro mossi. bubnuorexa [JOK
ITorenmnmai. Pa3HocTh MOTEHITNATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKY U TUAJICKTPUKH B
bu6moreka [IOK
50 IEKTPOCTATHYECKOM IT0JIE.
https://m.edsoo.ru/ff0c7018
JmanekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnektpoeéMkocTh. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTH MIJIOCKOIO KOHJEHCATOPA. bubmuorexa [JOK
DHeprus 3apsHsKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenue 1
3IEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIM NEHCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMUPOBAIBHOTO arfrmapara,
CTpYWHOTO MPUHTEpa. DNEKTPOCTaTUYECKAS
3amuTa. 3a3eMIIeHUE AIEKTPOpruOopoB
DNEeKTPUYECKUN TOK, YCIIOBHS €TI0
55 cymectBoBanus. [loctosHubIi Tok. Cuna
toka. Hanpsbxenne. ConpotuBienue. 3akoH
Owma ans ydgacTka 1emnu
[TocnenoBarenbHoOE, NapaiebHOE,
p bu6mmoreka [JOK
56 CMEUIaHHOE COEIMHEHNE TPOBOIHUKOB. 0.5

JlaGopaTopnas pabota «3yueHue

https://m.edsoo.ru/ff0c74f0
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CMCHIAHHOT'O COCAUHCHUA PE3UCTOPOB»

PaboTa 1 MOLTHOCTB 3JIEKTPUYECKOTO TOKA.

bubmuoreka [JOK

o7
3akoH [[xoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3axon Oma Jyis 10JIHOM (3aMKHYTOI)
NeKTpudecKkoi nenu. Koporkoe 3ambIKaHueE. Bu6 110K
nonmorexa
58 JlaboparopHuas padota «M3meperne DJ1C 0.5
paropraz p P a https://m.edsoo.ru/ff0c7ae0
HMCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUS
DNeKTpOHHAas TPOBOIUMOCTD TBEPIBIX
59 METaJJIOB. 3aBUCHUMOCTb COMTPOTUBJICHHS
METAJUUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh
60 DnexTpuueckuu ToK B Bakyyme. CBorcTBa
ANEKTPOHHBIX MTyYKOB
[TonynpoBOAHUKH, X COOCTBEHHAS U
61 MIPUMECHast MPOBOAUMOCTh. CBOUCTBA n Bubmmorexa [JOK
P posoa ) P https://m.edsoo.ru/ff0c84ae
nepexoya. [lorympoBosHUKOBBIE TPHOOPHI
DJIEKTPUYECKUH TOK B pacTBOpax U
62 paciuiaBax 3JI€KTPOJIMTOB. bubnuoreka [JOK
DJIEKTPOJIMTUYECKAS] AUCCOIUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUU TOK B ra3ax.
. . bubnuoreka [JOK
63 CaMOCTOSATEbHBIM U HECAMOCTOSTEIIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsan. Momnnus. [1nazma
DNIEeKTpUYECKHUE MPUOOPHI U YCTPOMCTBA U UX
P PHDOPBLH YEIP bubnuoreka [JOK
64 npakTUyeckoe npumeHnenue. [Ipasuna
https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
bu6nmoreka [JOK
65 O6o0maromuii ypok «JIeKTpoJMHAMUKA
HHATOTHH yP poA https://m.edsoo.ru/ff0c88be
66 KonTtponpHas pabota o teme bubnuorexa [IOK

«Qnekrpocraruka. [locTosHHbIN

https://m.edsoo.ru/ff0c8a8a
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NIEKTPUYECKUH TOK. TOKM B pa3IMyHBIX

cpenax»
67 PesepBHeiit ypok. KonTponbHas padoTa mo 1 bubnmoreka [JOK
TeMe "DIeKTpoiuHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii ypox 1o 1 bubnuorexa [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Jara nudposbIe
Tema ypoka Konrpoiasbnbie | IlpakTHyeckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
ITocTosHHBIE MAarHUTEI U KX
1 B3aumoeicTere. MarautHoe nose. Bektop 1 bubnuorexa [JOK
MarHUTHON MHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIAA
MarnuTHO€ 10JIe TPOBOTHHUKA C TOKOM.
2 OmelT Opcrena. Bzaumoneiicteue 1 bubmorexa LOK
p ) https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHnas pabota «3yduenue 1 1 bubmuorexa [JOK
MAarHUTHOTO TOJISl KAaTYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C
4 tokoM. Cmta Amriepa. JlabopaTopHas pabora 1 1 bubnuoreka [IOK
«HccaenoBanue eUCTBUSA NOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JleiicTBue MarHUTHOTO IOJIS Ha
5 JIBUK cs 3apsDKEeHHYIo yactuny. Cria 1 Eubmrorexa HOK
YHIYIO P o Y https://m.edsoo.ru/ffoc9df4
Jlopenma. PabdoTa cwiel Jlopenma
OnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHOM unAykuuu. I1C 1
MHIYKIUU. 3aKOH 3JeKTPOMarHUTHOM
unaykuuu Papanes
7 JIaGopatopHas pabota «MccnenoBanue 1 1 bubnuoreka [IOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIMW https://m.edsoo.ru/ff0cal50
NHaykTUBHOCTE. SIBIEHNE CAMOMHAYKIUH.
bu6mmoreka [JOK
8 S/1C camOMHIyKIIMK. DHEPIUsl MArHUTHOTO 1

I1OJIg KaTYIIKU C TOKOM. SHCKTpOMaFHI/ITHOe

https://m.edsoo.ru/ff0ca600
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I10JIC

TexHuueckue ycTpouCTBa U UX IPUMEHEHMUE:
IIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHUTHI,

o AIIEKTPOBUTATEIb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYb

10 O6o06marmuii ypok «MarHUTHOE TI0JI€. bubnmoreka [JOK
DneKTpoOMarHuTHast HHIYKIIUS https://m.edsoo.ru/ffOcab82

11 KontponbHas padota o reme «MarHuTHoe bubnuorexa [JOK
noJie. DJIeKTPOMarHuTHasE UHAYKIUS» https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUYECKUE KOJICOaHMSI.

12 I"apmonnueckue koiedanus. YpaBHeHUE bubnuoreka [JOK
rapMoHU4ecKHux Kosebanuil. [IpeBpaiienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlabopaTtopHas pabora «lccnenoBanmne

13 3aBUCHUMOCTH Mepro/ia MajbIX KojJebaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpy3a»

Kone6arenpabir koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus B UA€aIbHOM
14 KOJIeOaTeIIPHOM KOHTYpPE. AHAJIOTHS MEXTY bubmorexa HOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJieOaHUsAMU
®opmyna ToMmcona. 3aKoH cOXpaHEHUS
15 SHEPruM B UACaTHHOM KOJIeOaTeIbHOM bubmmorexa [JOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyxaroMMX KOJIeOaHUSX.

16 BbIHyXIeHHbIE MEXaHUYECKHE KOJIeOaHusl. bubnuoreka [IOK
Pe3onanc. BeiHyk1eHHbBIE https://m.edsoo.ru/ff0cbb86
AIIEKTPOMArHUTHBIE KOJeOaHus

17 IlepemennbIn Tok. CHHYCOUJAJIBHBIN bubnuorexa [IOK

HCpCMeHHLII/IV TOK. MOIITHOCTH MEPpEMECHHOT'O

https://m.edsoo.ru/ff0chd34
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TOKa. AMIJIUTYJJTHOE U EUCTBYIOLIEE
3HAYCHUC CUJIbI TOKA U HAIIPS?KCHUA

Tpanchopmarop. [IpousBoacTBo, nepenava u

18 .
MOTPeOJICHNE AIIEKTPUICCKON SHEPTUH
YCTpoiCTBO U MPAKTUUECKOE PUMEHEHHE
19 AIIEKTPUYECKOTO 3BOHKA, T€HEpaToOpa bubmorexa HOK
T https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JIMHUH dJIeKTponiepenay
DKOJIOTHYECKHE PUCKU TIPU MPOU3BOJICTBE
20 anekTposHeprun. KymbTypa ucronbp30BaHus
AJIEKTPOIHEPTUHU B IOBCEAHEBHOW KUZHU
MexaHu4ecKrue BOJTHBI, YCIIOBHS
21 pacnpoctpanenus. [lepnoa. CkopocTs bubnuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJTHBI. https://m.edsoo.ru/ffOcca54
[Tonepevnsie U IPOI0JTHHBIC BOTHBI
3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3BYKa. bubnuoreka [IOK
22
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTb. [lIkana 3neKTpoOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.
Pa3Butne cpencts cBsi3u. Panuonokanus
bu6mmoreka [JOK
25 KontponpHas padota «Konebanus v BOTHBD)
P P https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacpocTpaHeHHE CBETa B
26 OJIHOPOAHOM cpene. ToueyHbI NCTOYHUK bubmmorexa [IOK
P peae. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 ceera. [TocTpoeHne n300pakeHUH B TIJIOCKOM bubmmorexa [JOK
' P P https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomiienue ceera. [lonHOE BHYTpEHHEE
P . P bubnmuoreka [JOK
28 oTpaxkeHue. [IpenenbHbIW yro nojaHoro

BHYTPCHHCTO OTPAKCHUA

https://m.edsoo.ru/ff0cd7{6
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Jlaboparopuas pabota «3mepeHue

bubmuoreka [JOK

29
II0Ka3aTels MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunssl. [locTpoenune n300pakeHuil B TUH3E.
30 dopmyra TOHKOH JIMH3BI. Y BEITMUCHUC bubmorexa HOK
Py ' https://m.edsoo.ru/ffocddle
JIUH3BI
31 JlaboparopHuas padota «MccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cseta. CloHbII cocTaB 0€10ro
32 ceeta. [IBer. JlaboparopHas pabota
«HaOnronenue qucnepcuu cBeTa»
33 WnTtepdepenmus creta. Audpakuus csera. bubnuoreka [JOK
JudpakuroHHas pemeérka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOPhI U YCTPOUCTBA U
yCIIOBUS UX 0€30MaCHOTO MPUMEHEHUS
['paHuLIBl TPUMEHUMOCTH KIIACCUYECKOH
36 Mexanuku. IlocTyimaTel crienuaabHOU TEOPHUH bubmorexa LOK
] Y P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubnuoreka [JOK
3aMeIJIeHre BPEMEHH U COKPAIIEHUE JITTUHbI https://m.edsoo.ru/ff0cfa4?2
DHeprus U UMIYIbC PEISITUBUCTCKON
P yIROP . bubnuoreka [JOK
38 yacTullbl. CBS3b MAacChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIHsl TOKOS
39 KonTponbnas padora «Ontuka. OCHOBBI bubnnoreka [JOK
CIIELIMAIBHOM TEOPUU OTHOCUTEIBHOCTUY https://m.edsoo.ru/ff0cf6f0
40 ®ortonsl. opmyna [Inanka. Jneprus u bubnuoreka [IOK
uMIynbc GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue hotorddexra. bubnunoreka [JOK

OnreiTel A. I'. CtoneroBa

https://m.edsoo.ru/ffOcffc4
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3akonbl poTodddekra. YpaBHEHHE

bubmuoreka [JOK

42 Ounirenna g horodddekra. «KpacHas
1 GoTos(hp P https://m.eds00.ru/ffod015e
rpanuna» poroaddexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubnuorexa [JOK
XuMHn4yeckoe JSHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpouCTBa U IIPAKTUYECKOE
44 npuMeHeHue: (oTodaeMeHT, GOTOaaATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenne 3agau mo reme «3J€MEHTBI bubmmoreka [{OK
KBAHTOBOM ONTHKI)) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTIBITEI
46 Pezepdopna o paccesHuio o-4acTHIl bubmorexa LOK
PPOP P ' https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJeIb aToMa
bu6moreka [IOK
47 IToctynater bopa
Y P https://m.edsoo.ru/ffOdOafa
H3nyyenue u norjomnieHue (poToOHOB IIpH
48 e ey;oz{e aromMa C OIHOTO q)OBHSI 3HepFI/II/I bubmorexa LOK
P . M p https://m.edsoo.ru/ff0dOafa
Ha pyroi. Buasl ciekTpos
BoaHoBEIE cBOMCTBA yacTUIl. BOJHEI ¢
49 bpouiis. KopnyckynsipHO-BOJTHOBOW bubnunoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
H3JIyYCHHUE
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopra o onpeneneHno cocrapa bubmmorexa [JOK
PLOPA peA https://m.edsoo.ru/ff0d0fd2
PaMOaKTUBHOTO U3ITYYCHHUS
CaoricTBa anbda-, 6era-, raMma-u3ITydeHuUs.
51 Brnusinue pagnoakTUBHOCTH Ha JKUBBIE
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEWTPOHA. 30TOMBI.
. bubmuoreka [JOK
52 Anbda-pacnaa. DIeKTPOHHBIN U

MO3UTPOHHBIH OeTa-pacmal. ['amma-

https://m.edsoo.ru/ff0d1162
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U3Iy4eHUE

53

OHeprus cBA3M HyKJIOHOB B sijipe. SnepHble
peakuuu. SnepHsid peaktop. [Ipobiemsr,
IIEPCIEKTUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

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

54

OnemeHTapHble yacTUllbl. OTKpPbITHE
Mo3uTpoHa. MeTo 1l HAOTIOACHUS U
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrasiit ctosr «@yHnameHTanbHbIe
B3auMoJieucTBUs. EnuHcTBO prusmueckon’
KapTUHBI MUPa»

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

55

Bun 3Be€3aH0T0 HeOa. Co3Be3nus, spKue
3BE3/1bl, IUNIAHETHI, UX BUJIMMOE JIBHKCHUE.
CoJHeuHas cucreMa

56

Counnie. CoHeuHast akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]

57

3B€3/1bl, X OCHOBHBIE XapaKTEPUCTUKH.
3B€E3 1Bl TIIABHOW TOCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU U
sposirory CoJIHIA U 3BE3T

58

Mineunbin [Iyte — Hama ["anaktuka.
[Tonoxenue u nuxenue ConHua B
lNanaktuke. ['amaktuku. YepHbiE ABIPHI B
s,Ipax rajJjakTUK

59

Bcenennas. Paz6eranue ranakruk. Teopus
bonbioro B3peiBa. PenukroBoe usnydeHue.
MeraranakTuka

60

HepemeHHLIe Hp06JIeMBI ACTPOHOMUU

61

KonTtposnpHas paboTa «1eMeHTHI
aCTPOHOMMH U acTPO(UIUKI
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62

O6o6maromuit ypok. Ponb pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COIIMAILHON M STHUECKOM
cdepax IesaTenbHOCTH YeIOBEKa

63

O6o06maromuit ypok. Ponp u mecto ¢pusuku
U aCTPOHOMHH B COBPEMEHHON HAay4YHOU
KapTUHE MHUpa

64

O6o6maromuii ypok. Ponb ¢pusndeckoit
TeopuH B (HOPMUPOBAHHUH TTPEICTABICHHUI O
¢buznyeckoil KapTUHE MUpa

65

O6o6maromuii ypok. Mecto gusndeckoit
KapTHUHBI MUpa B 001LIEM STy COBPEMEHHBIX
€CTCCTBCHHO-HAY4YHbBIX HpeHCTaBHeHI/II\/'I (0]
IpHUpO/Ie

66

Pe3epBHbIil ypok. MarHuTHOE TOJIE.
DneKTpOMarHUTHAsI WHYKIIHS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHaIbHOM TeOpUH OTHOCUTENHLHOCTU

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMHUU U acTPOPHU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784







		2024-09-05T09:40:07+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "УДУГУЧИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




