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TMOSICHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOTO YpOBHS HAa YpPOBHE CpPEIHEro o0mero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHWI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanbHOl pabouell MporpaMMbl BOCIHUTAaHHS M KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npenmera «®@u3uka» B 00pa3zoBareNbHBIX  opraHm3anusx Poccwuiickoir  ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyuYeHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaU3alUU MEXKIIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1M U3ydyeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKJIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (pU3NYEeCcKe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HayYHBI METOJ MO3HAHUS TPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHoBy Kkypca (pusuku st ypoBHS CpeAHEro o0I1Iero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJIAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca (pusnku 00bequHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBaHHME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMUYECKUM IpoOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYXJICHHs MTPOOJIEM palliOHAILHOTO MPUPOIONIOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.



CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOmero oOpa3oBaHUs
ABIISAIOTCS (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYype MOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, IPAaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO-IeITETLHOCTHBIN MOJIX0/1 B Kypce (PU3UKH pean3yeTcs MPekae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIFHON NEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B Tporpamme Mo (usuke OOBEIWHEHBI B OOLIMI CHHCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLIEHKH, OCYHIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
rporecca UCX0/11 U3 0COOCHHOCTEN MIIaHMPOBAHUS M OCHallleHus1 kKabuHera ¢puzuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUS 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHue yAeNseTcs PEelICHHI0 PAcUETHBIX M Ka4yeCTBEHHBIX 3a1ad. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ WHTETPHUPYS 3HAHUS U3 Pa3HbBIX pa3ienoB. [|Jisg KauecTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TPOIIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJENM ISl CUTYalldu TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MaTepHaTbHO-TEXHUYECKOMY
obecrieueHUI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKHM Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHUs JIOJDKEH M3Y4aThCsl B YCJIOBHUSX MPEIMETHOTO KaOWHETa (PM3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kaOunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE SISl BBIMOTHEHUS YKa3aHHBIX
B IporpamMMe Mo (U3MKE YYEHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
o0opynoBaHUE.
IIpakTHyeckass 4acTh MPOrpaMMbl peajin3yercsl ¢ MCHOJIb30BaHHEM 000PYI10BaHUS
«Toukm pocray.
JlemoHcTpamoHHOe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecrednBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MpOrpaMmMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAUUN U1 HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaboparopHoe oOopymoBaHUE ISl YYCHHUYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEeMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaronuxca. TeMmarudyeckue KOMIUIEKTHI JaOOPaTOpPHOTO O0OOPYAOBAHHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH HEJSIMU U3YyUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpPeCa M CTPEMJIEHUS OOYYaloUIMXCS K HAyYHOMY H3YyUEHHIO
IPUPOJIBI, PA3BUTHE UX HUHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABIEHUM O HAaydHOM MeTOA€ TMO3HaHUS U (OpPMHUpPOBAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4E€HUS OCHOB CTPOCHMS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opMupoBaHHE YMEHHI OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeIbCTB;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HAaYK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX Lenell oOecreyrBaeTCsl pElIeHueM CIEAYIOIUX 3a/ad B IPOIEecce

M3YYeHHUS Kypca (PU3UKHU Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus:

e mpuoOpeTeHHe CHCTEMBI 3HAHUH 00 OOMMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXAHHUKY, MOJICKYJSIPHYIO (PH3HKY, JIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3UKY U DIIEMEHTHI acTPO(PU3UKY;

e (opmupoBaHue YMEHHI TNPUMCHITh TEOPETUUSCKUE 3HAHUSA Ui OOBSICHCHUS
(GU3NYEeCKUX SBIICHUH B TNPHUPOAE W JUISL TPHHATUS TPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 337ad C SBHO 3aJaHHOW (QHU3HUYECKOU
MOJIeNBIO, 3a/a4, TMOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JaHue (HU3HUYECKOM
MO/JICNH, a/IEKBaTHON YCIIOBUSIM 3a/1a4H;

e T[OHMMaHUE (U3NYECKUX OCHOB W IMPHUHIMIIOB JIEHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX IIPOLECCOB, UX BIUAHUA HA OKPYKAIOIIYIO CPENY;

® OBJaJCHUC MCETOJaMH CaMOCTOATCIBHOTO INIAHUPOBAHUA W MNPOBCIACHUS (1)I/ISI/III€CKI/IX
SKCIEPUMEHTOB, AaHaIM3a M  HUHTEpHpeTanuu  HMHQOpPMAlMH,  ONpeieseHUs
JOCTOBEPHOCTH TMOJTyYCHHOTO Pe3ysIbTara;

® CO3/aHUE YCJIOBHIA /ISl pa3BUTH YMEHHUH MPOEKTHO-NUCCIIEA0BATENECKOM, TBOPUECKOM
JeSITETbHOCTH.

Ha wmsydyenue ¢usnku (6a30BBI YpOBEHBb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHs
otBojuTcst 136 wacos: B 10 kitacce — 68 yacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipemiaraemerii B mporpaMmme 1o (pusuke nepeueHs 1a00paTOPHBIX U MPAKTUUECKUX PaboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEb JEJaeT BBHIOOp MPOBEACHHUS JTabOpaTOPHBIX paboT u
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.

PabGouyast nporpamma cpopMupoBaHa ¢ y4eToMm padoueil mporpaMMbl BOCHIUTAHMS.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Ousndeckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIHMIT COOTBETCTBUS.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.
Jlemoncmpayuu
Amnanorosble ¥ IH(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE AATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwkKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepHaIbHON TOYKH, WX MPOEKIMU Ha OCHU CUCTEMBbI KOOpauHAT. CII0OKEHHE MepeMEICHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEIICHUS MATEPUATBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BwkeHHe MaTepHalbHOM TOYKMA M0 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, ABWKCHHUE
CHaps0B, LIEMHBIE U PEMEHHBIE MEPEIadH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE IPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBuxkeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH 'anuiies. [lepsoii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpuHumn cynepnosunuu cwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.

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



Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuiia conpoTHBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[ToctynaTensHOE U BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MoMEHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cuibl. YcioBus paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TOMIIUIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTrOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHeHUs uMIyibca. PeakTuBHOE JBMKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprus MarepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEepPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBsI3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEPTuu CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexo moTeHIMATBHONM SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO XKI'yTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeOpUU
OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue. uddysus. Xapaktep IBHKEHHS U B3aUMOJCHCTBUS YacTHUI
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BeliecTBa. MoJenu CTPOSHHS Ta30B, XHUAKOCTEH M TBEPABIX TeT M OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pazmepbl Mosiekysl. KosimuecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUUECKONH TEOPHH
ujeanpHOoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYECKOM >SHepruu
TEIUIOBOrO JABWKEHUS dvactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmnaneiipona. 3akon Jlanbrona. M3omporiecchl B UICaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOILECCOB: H30TEPMa,
n30x0pa, uzobapa.

TexHudeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHME BellecTBa, (Gotorpaduu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUS.

Monens, WUTIOCTpUPYIOLIask IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnpIThI, MJUTFOCTPUPYIOIINE YpaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHud o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX]y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKOH CHUCTEMBI U
crioco6Obl e€ m3meHeHus. KonndyectBo TerioTsl U pabota. BHyTpeHHsIs 3HEpPTrus 0 JHOATOMHOIO
WJIeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JeNIbHAs
TEITOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 006 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoaMHAMHKH. [IpuMmeHeHHE
[IepBOro 3aKOHA TEPMOJIMHAMUKY K u3omnpoueccam. [ paduyeckas nntepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! neiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MamuHax. KoaddumumenT moneznoro nerictBus TeruoBor mammebl [ukn KapHo u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIeMbl TEILIOIHEPTE€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEW SHEpPrUM Tela MPHU COBEPILICHUU pabOThI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3pupa B JATyYHHOH TpyOke MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3meneHnue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tela Mpy Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHHUIO BO3/1yXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eéeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Mcmapenne u  kumeHue. AOCONIOTHAsS U
OTHOCHUTEIbHAs BIAKHOCTh BO3/yxa. HachlmeHHbIH map. YaenpHas TeroTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucrammuueckne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuayibl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KJIOPUMETP, TEXHOJOTUM TIOJYYCHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

HaGnronenue narpeBanus 1 TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpaIys KpucTaioB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tel. OJEeKTpU4ecKuil 3apsan. JlBa BHAA SIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDIEKTPUKH U TIOTYIIPOBOTHUKH. 3aKOH COXPAHEHUS AIMEKTPUIECKOTO 3apsija.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsfl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro 1mojs. [IpuHIMN cymeprno3uiuu
ANEKTPUIECKUX MmoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cunm oanmektpocratmyeckoro moisa.  [loreHmman. Pa3HOCT,  MOTEHIIHMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE MPUMEHEHHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
pacCTOSIHUSA MEKLy HUMH U TU3JIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeNIbHOE, CMEIIAHHOE COETUHEHHE TPOBOJHHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.



DNEeKTpOABMKYIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ayis
MOJIHOM (3aMKHYTOM) 31eKkTpruueckoil nenu. KopoTkoe 3amMbikaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBEHHass W MpPUMECHas IPOBOJUMOCTb IOJYIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBbIE TPHUOOPHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
[Ina3zma.

TexHuueckre yCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: AaMIIEpMETpP, BOJIBTMETP,
peocTar, MCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
puOOpPHIl, TEPMOMETP CONPOTUBIICHMS, BAKYyMHBIH IHOJ, TEPMHUCTOPbHl U (OTOPE3UCTOPHI,
ITOJTYIIPOBOJHUKOBBIN IHOJ, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh COIIPOTHBIICHHS IWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAJH
MIOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMenaHHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe u3MepeHue 3neKTpoABMKYyIIEH cuibl. KOpoTKoe 3amMblKaHHWE TabBAHMYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

IIpoBOIUMOCTE HIIEKTPOJIUTOB.

HckpoBoli pa3psii 1 MPOBOJIUMOCTh BO3/1yXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COCIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIPOTHBJICHUSI.

Habnronenue snexrpoiinsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oOcCyLIECTBISETCS C y4ETOM
CoJiepXKaTeIbHbIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumotesa, (uzuyeckas BeIUYMHA, 3aKOH, TeOpus, HaOIIOIEHHE,
9KCHEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JuHeWHas ¢yHKuus, mnapaboa,
runep0oia, uX rpaguKu U CBONCTBA, TPUTOHOMETpUUECKUE (PYHKINHU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl M MX IPOEKLUHUU Ha OCH
KOOPAMHAT, CI0KEHUE BEKTOPOB.

Buonoeusa: mexanuyeckoe JBIKEHHE B JKUBOW mpupojie, tuddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DIEKTPUUECKUE SBICHUS B
YKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELICCTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUYECKAS JUCCOLMALINS, TaIbBAaHHUKA.

I'eozpaghus: BNaxXHOCTh BO3/lyXa, BETPhI, OapOMETp, TEPMOMETP.



Texnonocusa: nmpeoOpa30BaHUE JABUKEHHUH C HCIOIB30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHUKE, MOJIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIyJIbCa B TEXHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATENb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH OJIyYE€HUSI COBPEMEHHBIX MAaT€pHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, OJIEKTPOHArpeBaTEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIIbHBIE IPUOOPHI, FAJIbBaHUKA.

11 KJIACC

Pazjen 4. DiekTpoamnamMuka

Tema 3. Maznummnoe none. I1eKmpPoOMazZHUMHAA UHOYKYUA

[ToctostHHbIE MarHuThl. B3amMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
Bekrop marauTHOM MHAYKIMK. [IpHHIMI Cyniepno3uIy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
uHaykiuy. Kaptraa nuHui MarHuTHOM MHIYKITUH TTOJIS1 TIOCTOSIHHBIX MarHUTOB.

MaruuTHOE MoJje MPOBOJHHUKA C TOKOM. KapTWHa JWMHHMIA WHIYKIMM MarHUTHOTO TMOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoelicTBue MpOBOJHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOIYJb U HAalpaBJICHUE.

Cuna JlopeHma, e€ MonayJib W HampapieHHe. J[BMKeHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenia.

SBneHue DIIEKTPOMArHUTHOM WHAYKIHMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABMKYIIAS CHIIA MHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuU Papanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMKYIIAS CHJAa WUHAYKIUU B IPOBOJHUKE,
JBHKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHIyKkTUBHOCTG. SIBI€HME CAMOMHAYKIMH. DJIEKTPOABHKYILAS CHJIA CAMOUHIYKIUU.

OHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOJBUTrATENb, YCKOPUTEIN 3IEMEHTAPHBIX YaCTHULl, MHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMYU MarHUTHOTO TIOJIA.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cua Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHuE AIEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CHIIbI MHAYKLIHMH OT CKOPOCTH M3MEHEHUsS MarHUTHOTO
MOTOKA.

SIBneHue caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne MarHuTHOIrO MOJIs KaTYIIKH C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIICHUS 3JEKTPOMArHUTHOW MHIYKIUU.

Paznen 5. KosieGannsi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedanus
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KoneGarensnass cucrema. CBoOonmHble MexaHWuyeckue KkojeOanus. [‘apmMoHuueckue
konebanusa. Ilepuon, uactora, ammautyga U ¢asza koneGanuid. [IpyKUHHBIH MasSTHUK.
MaremaTHueCcKiii MasTHUK. YpaBHEHHE TapMOHMYECKHUX Kosiebanuil. [IpeBpamienue sHepruu
IIPY TapMOHUYECKUX KOJIEOaHUSX.

KoneGarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWYECKMMH H  DJIEKTPOMAarHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS! SHEPTUU B UACATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromMX KoJjieOaHUAX. BbIHYXJIeHHbIE MEXaHUUYECKUE KOJICOAHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMArHUTHBIE KOJICOaHMUS.

[lepemennbiii Tok. CUHYCOUAAIBHBIM NEPEMEHHBIN TOK. MOLIHOCTh MEPEMEHHOIO TOKa.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlponsBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUECKON SHEPTUH.
DKOJIOTUYECKHE PUCKU TpU MPOU3BOJACTBE AeKTpodHepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HMU.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTebHOM cUCTeMBI (IIPYKHUHHBIA WM MaTeMaTHYeCKUn
MasITHUK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOAHMSI.

OcumiuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HAmpsDKEHWsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc npu 1OCIIENOBATEIPHOM COCAVWHEHHH PE3UCTOPA, KaTYIIKH WHAYKTUBHOCTH H
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUO/ia MajblX KOJIeOaHUi I'py3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mEpeMEHHOrO TOKAa B LENM M3  IOCIEAOBATENbHO COCIUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAazZHUNHblE 60 IHbL

MexaHnyeckue BOJIHbI, yClI0BUs pacnpocrtpanenus. Ilepuon. CkopocTs pacnpocTpaHeHus
u januHa BoJsHblL. [lomepeunble W mpojosbHble BoJIHBL. MHTepdepenuuss u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHraius BekropoB E, B, V B anekrpomaruuTHoit BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaX€HHe, MpelloMJIeHHe, noispu3anus, audpaxkuus, uHTeppepeHuus. CKoOpocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana >M€KTPOMAarHUTHBIX BOJIH. [IpMEHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHudeckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLIMHE, panap, paauoONpUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neus.
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Jlemoncmpayuu

O06pa3zoBaHue 1 pacrpoCTpaHEHNUE TOMIEPEYHBIX U MPOJIOIBHBIX BOJIH.

Kone6umomieecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienne oTpaxkeHus U PeIOMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenne naTepdepeHnn U JuPpakini MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJO0M M YacTOTOM
KOJICOaHHH.

WccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, IPEJIOMJICHHE,
noJisipu3anys, Audpakiuus, aTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacipocTpaHeHNHEe CBETa B OJHOPOHON cpejie.
JIyud cBeta. Toue4yHBIN UICTOYHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)k€HUIl B IUIOCKOM
3epKaje.

[Ipenomiienne cBera. 3akOHBI MpeIOMIICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTesb
npenomsienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIi Yyroia MHOJHOIO BHYTPEHHETO
OTPaKCHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB 6enoro cera. L{ser.

Cobuparonue u paccewBaroiive JHH3bL. ToHkas JnuH3a. DOKYyCHOE paccTOsHUE U
ONTHYECKas cujia TOHKOM JMH3bIL. [locTpoeHne n3odpaxeHuii B COOMPAIONINX U PACCEUBAOLIUX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHMMOCTH TEOMETPUUYECKOM ONITHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTHUHE OT ABYX CHH(]a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. JludpakmuonHas pemérka. VYcinoBue HAOMIOACHHUSI TJIaBHBIX
MaKCHUMYMOB TP MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texuuyeckne ycTpoWCTBa W MpPAaKTHUECKOE MPUMEHEHHUE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MHUKPOCKOIL, TEJECKOI, BOJIOKOHHAs OINTHKA, JU(PpaKIIUOHHAS
peléTKa, MoJsipouI.

Jlemoncmpayuu

[IpsimosiuHeiHOE pacnpoCTpaHEeHUe, OTpakKeHWe M mpejomiieHue cBera. OnTuyeckue
MPUOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOiCTB M300pakeHUI B JTMH3aX.

Monenu MHUKpOCKOTIa, TEIEeCKOTIa.

Hab6nronenue nnrepdepeHImu ceera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[TonydyeHue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokasaresns NpeaoMIIeHUs CTEKIIa.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIEMAJILHOM TEOPHH OTHOCHTEIbHOCTH
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I'paHuubl MPUMEHMMOCTH KJIACCHYECKOM MeXaHMKHU. IlocTymarsl crienMalbHOM TEOpUHU
OTHOCHUTEIIBHOCTH: HHBApPUAHTHOCTb MOJYJs CKOPOCTH CB€Ta B BaKyyMme, IIPUHLUII
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€JUIEHUE BPEMEHU U COKPALLEHUE JUTHHBI.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENTUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmuvl K6aHM OGO ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.

OtkpeiTne u wuccienoBanue Goroddpdexra. Onbitet A. . CronetoBa. 3aKOHBI
¢doTorddexra. YpaBHenue DiiHmTeHa i Gorosrddexra. «KpacHas rpanuna» Gorosrddexra.

Hasnenue ceera. Onpith [1. H. JleGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycTpoiicTBa M IpPAaKTHUECKOE NpUMEHEHHE: (POTo3neMeHT, (OTOAATUHK,
coJIHeUHas OaTtapesi, CBETOAUOI.

Jlemoncmpayuu

®doTor(h(PexT Ha yCTaHOBKE C ITMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO GOTOIPPeKTa.

Cseroanon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopaa nmo paccesHuro o -yactuil. [lnanerapHas
Mojienb atoma. [loctymarel bopa. M3nydyenue u mornomnieHue (pOTOHOB MpH MEPEXojie aToMa C
OJHOTO YpPOBHSI »HEpruv Ha Jpyrod. Buabl crektpoB. CHEKTp YpPOBHEH SHEpruM aroMa
BOJIOPOJA.

BonHoBsie cBolicTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYCHUE.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIA aHaIHU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmonenue nuHeHyaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HabGnronenue muHERYaToro CreKkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHThI,  JIOKa3bIBAIOUIUE  CII0OKHOCTH CTPOEHHUS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnBITHL Pedepdopaa o onpeneneHno coctapa paJioakTUBHOTO H3IIy4EHUSI.
CoiicTa anb(a-, 6eta-, ramMma-u3aydeHus. BiusHue paanoakTUBHOCTH Ha KUBbI€ OPraHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWTpoHa. Hykmonnas mopnens sapa ['eiizenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uucio sapa. M3otonsl.

Anba-pacnian. DIeKTPOHHBIN U MO3UTPOHHBIA Oera-pacnan. ['amma-usnydyeHue. 3akoH
PaaOaKTUBHOIO pacraja.

DOHeprus cBA3M HyKJIOHOB B sifipe. SnepHble cuitbl. JledekT Maccsl spa.

SnepHble peakuuu. Jlenenye U CUHTE3 SEP.

Snepubiii  peakrop. TepmosnepHblii cuHTe3. IlpoGremMbl M MEPCHEKTUBBI  sAEPHON
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI AEPHOIN 3HEPTrEeTHUKHU.
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OnemeHTapHble yacTULbl. OTKpPBITHE O3UTPOHA.

Mertoabl HAOMIOACHHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EAMHCTBO (pu3ndeckoil KapTHHBI MHpa.

TexHuueckue ycTpoHCTBa M IPAaKTHUYECKOE NPUMEHEHHUE: A03MMETp, Kamepa BuibcoHa,
SJIEPHBIN PEaKTOp, aTOMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

Pa3nesn 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHW. [lpukinagHOoe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Besnusl, spKue 3BE3/1bl, TUIAHETHI, UX BUANMOE JIBUKCHHUE.

Conneynas cuctema.

Connue. ConneuyHast akTHUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JlMarpamma «CHEKTpajdbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
TJIAaBHOM TOCTEA0BATEIIbHOCTA. 3aBUCHMOCTh «Macca — CBETHMOCTb» Ui 3BE3M TJIABHOU
MOCJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE TMPEACTABICHHUS O
MPOUCXO0KACHUU 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [Iyre — Hamia ["anaktuka. [lonoxxenne u aukenne Connua B ["anmaktuke. Tumbl
rajakTuk. Paguoramaktuku u kBazapbl. UEpHBIE IBIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bosbiioro B3peiBa. PeIMkTOBOE M3ITy4EHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnooernus

Habmonenust HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Hab6nronenus B reneckon JIynsl, mianet, Mieunoro Ilyru.

O6o0maroniee NoBTOpeHne

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBHON U
THUYECKON cdepax IesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE Mupa, poib (GU3NYECKOW Teopuu B (POPMHUPOBAHUU
MpeJICTaBICHUH 0 (PU3UYECKOI KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001IEM Psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTaBICHUNA O IPUPOJE.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBIsSETCS € y4ETOM
COJIep’KaTeNbHBIX MEKIIPEJAMETHBIX CBS3€H C KypcaMH MAaTeMaTUKH, OHOJIOTUH, XUMHUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAYyYHOTO TO3HAHMS:
SBJICHWE, HAy4YHbIH (pakT, rumores3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/CHUE,
SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIC DIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU TI0I00US TPEYTOJIBHUKOB, OMIPEIEICHHE TUIOIIAIN TUIOCKUX QUryp U 00BhEMa TeT.
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buonozus: snekrpuyeckue SABIECHUS B XUBOM NpUpOJE, KOJeOaTelbHbIC JIBUKEHUS B
KUBOU IIPUPOJE, ONTUYECKUE SIBICHUSA B JKUBOM IIPUPOJE, NEHUCTBHE DPAJMALMM Ha JKUBbIC
OpraHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPHUCTAJUIMYECKAass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GOTOChEMKA 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnonozus: TMHUM DIEKTPOIIEpENad, TEHEPATOP MEPEMEHHOTO TOKA, 3JICKTPOJBUIATEb,
UMHIYKLIMOHHAs Ie4yb, pajap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHEr0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYdYaromerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIIBHOCTh B HMHTEpECax TpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMUPOBAHHOCTh POCCUICKON TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3indHbIM chepaM TpoPEeCcCHOHATBHON NEATETBbHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIei
npodeccuu U peain30BbIBATh COOCTBEHHBIE )KU3HCHHBIC IJIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYIbTYPHI, OCO3HAHHE TJI0OAIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eei YyCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HaANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

16



7) HEeHHOCTH HAYYHOT O MO3HAHUS:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpoLecce U3ydeHHs (prU3uKu
OCYIIECTBISATH MPOEKTHYIO U UCCIIENOBATEIBCKYIO JEITEIbHOCTh HHANBHIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruyeckue aeicTBUA:

CaMOCTOSTEIEHO (OPMYIIUPOBATh M AaKTYaJHM3UPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTbIBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaM3a UMEIOIINXCS MaTepPHaTbHBIX
¥ HEMaTepUAITBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESATEIHLHOCTh, OIEHHBATH COOTBETCTBUE PE3YJABTATOB LEISIM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHHOCTH,

KOODAMHUPOBATh W BBINOJNHATh pPAadOTy B YCJIOBUSAX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHHE TIPU PEIICHUH KHU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBaresbcKue AelicTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (PH3UUEeCKOU
HayKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIBCKON M MPOEKTHON JEATEILHOCTH B 00JacTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUS 3a1a4
(U3NIECKOTO COAEPIKaHMs, TPUMEHEHHIO PA3IMYHBIX METOAI0OB TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYECHHIO HOBOTO 3HAHUS, €0 HWHTEpPIpPETAIHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYalHUsAX, B TOM 4YHCIE TpPU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
THIOTEe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJYYCHHBIE B XOJAC PEUICHUS 3alaud pPe3yJbTaTbl, KPUTHYECKU
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIBHON NEATEILHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHHBATh MPHOOPETEHHBIH OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HECITEIIBHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAJIBHBIC MTOIXOIbI H PCIICHHS,

CTaBUTH MPOOIEMBI U 3a]]aUH, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMU TOJydyeHHUs WH(popMmaru (GU3NYECKOTO COAEP)KaHUS M3 HUCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHaIM3, CUCTEMaTH3alUi0 U
MHTEPIPETAINI0 HHPOPMAIIHH Pa3INYHBIX BUIOB U (HOPM MpeICTaBICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIHH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COONIOJICHHEM
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TpeOOBAaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcoCOepeKeHHs, TPAaBOBBIX U
ATUYECKHX HOPM, HOPM HH(OPMAITHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ Yy4E€ToMm
HazHaueHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNS U BU3yaIHU3allNH.

KomMmyHukaTHBHbBIE YHUBepcaibHbIe y4eOHbIe 1eliCTBUSA:

OCYIIECTBIISTH OOIIEHNE HA YPOKaX (PM3UKU ¥ BO BHEYPOUHOU JEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYILECTBA KOMaHAHON U UHIUBUYaIbHON paOOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATh [EJIM COBMECTHOM JESATENbHOCTH, OPraHHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTWKEHHIO: COCTAaBJIATh IUIAH JEHUCTBUM, PACOPENETATh POJM C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBBIE IPOEKTHI, OLEHUBATh WAECH C INMO3WIHMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYALMSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:
CaMOCTOSITEIPHO OCYIIECTBIIATh IMO3HABATEIBHYIO NEATEIbHOCTh B 0OjacTu (pu3uku u
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIPHO COCTABJISITh IUIAH PEIICHUs] PAacUYETHBIX M KAauyeCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI TIPAKTUYECKOW paboThl ¢ Yy4€TOM HMEIOIIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
paciIupsTh paMK1 y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;
JIeaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTH 3a
perieHue;
OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHHIO M TPOSBICHUIO OSPYIUIUH B oOnactu  (pusmkwy,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOUMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCHTb KOPPEKTUBHI B JESATEIBHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3YJILTATOB IEIISM;
BIIJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPUEMBI peIeKCHU ISl OLIEHKH CUTYallluH, BEIOOpa BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATU3€E Pe3yIbTaTOB ACSITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
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B mporiecce mocTrkeHNS IMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI TIO (pHU3HKE IJIst
YPOBHSI CpeJHero oOmero oopa3oBaHusi y 00y4yaromMUXcs COBEPIISHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUIEKT, IPENOoIararomuii choOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIHPOBAHUS, BKITIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh ATaNTHPOBATHCH K HOMOIMOHAIBHBIM
W3MCHECHHSIM U TIPOSBIISATH THOKOCTbD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IEIH H YCIEXY,
OTITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/IS1 U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYUTBHIBATH €TO MPH OCYIIECTBICHHH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

COIMAITLHBIX HABBIKOB, BKJIFOUAIONIUX CITOCOOHOCTH BHICTPAUBATH OTHOIICHUS C IPYTUMU
JIOJIbMU, 3200 TUTHCS, TIPOSIBIIATH HHTEPEC M pa3perraTth KOH(IUKTHL

MHNPEAMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
eATEIILHOCTH JIFOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuaibHast
TOYKA, MHEpLUaJIbHAs CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, MIACATBHBIN Ia3, MOAEIH
CTPOEHUS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOYEYHBIN DIICKTPUUYECKUN 3aps] MPU PEIICHUU
(bu3UYecKuX 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUHM CTPOCHHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJIMHENHOE [JBIM)KEHUE, CBOOOJHOE NaJeHue Tell,
IBW)KEHUE 110 OKPY)KHOCTHM, HWHepLHs, B3auMoneucTtsue Ttes, auddysus, OpoyHOBCKoe
JIBM)KEHUE, CTPOCHHUE MUAKOCTeH M TBEPIBIX Tell, U3MEHEHUEe o0bEMa Tel IpU HarpeBaHUU
(OxJIaXIeHUH), TEIUIOBOE PAaBHOBECUE, HCIIApEeHHEe, KOHJEHCAlUs, [UIaBJICHUEe, KpUCTAJUIM3allus,
KHUIICHHE, BIAKHOCTb BO3/lyXa, IOBBIIICHHE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IlapaMeTpamMH COCTOSIHMs ra3a B H30IPOLECCAX, JJICKTpU3alus Tell,
B3aUMOJICHCTBUE 3apPsI0B;

OIMCBIBATH MEXAaHUUYECKOE JBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIMYMHBI: KOOpPIHMHATA,
IIyTh, NEPEMEILECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMaJbHAs SHEPrus, MexaHudeckas paboTa, MEXaHWYecKas MOILHOCTb; IpH
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICI MCIOJB3YEMBIX BEIMYUH, HX
0003HAYeHMsI U €JUHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JJAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYyrUMH BEIMYUHAMY;

ONMCHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJIEHMS, HCIOJB3Ys
¢u3nyeckue BeNWYMHBL: JaBJICHHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEOHEKBaJApaTU4Has CKOPOCTb MOJEKYN, KOJWYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATelIs; IPU ONMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUEHMs] W €IUHMIbI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJIMYMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBONCTBA BEIIECTBA M IEKTPUUYECKHUE SIBICHMUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, dJIEKTPUUECKOE IOJIE,
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HanpspKEHHOCTb  I10JIA, IOTEHLMAJN, pa3HOCTh IOTEHLUUAIOB; IMpPU OINHUCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJB3YEMBbIX BEIWYMH, WX OOO3HAUCHHS W EAMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEITHUNHAMU;

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemMupHoro tarotenus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPaHEHUS UMILYJIbCa, MPUHLIMII CYNEPIIO3ULIMH CUJI, TPUHLIUII
paBHONPABUSI HHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHUHETUYECKOW HHEPIMU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C a0CONIOTHOM TEeMIIepaTypoid, MEpBBIA 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXpPAaHCHHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIO0BUS (TpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIBI JEHCTBUS MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pa3nauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIEIOBAaHUIO0 (PU3NYECKHX SBJICHUI M IPOLIECCOB C
UCIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpH 3TOM  (QOPMYIHPOBATH
npobreMy/3agadyy W THIOTE3y y4eOHOTO OKCIEpUMEHTa, CcOOuparh YCTaHOBKY W3
MIPEII0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OMBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEpPEHUs M HCIOJb30BaTh W3BECTHBIE METOJbl OLIEHKU
MTOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
NPSMBIX HW3MEPEHH, MpU 3STOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh PpPE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (PU3WYECKUX BEIMYUH B BUJIE TaOIHUI] U IpadUKOB, JeJ1aTh BBHIBOJBI
10 pe3ysbTaTaM UCCIIEAOBaHUS;

coOmogark npaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENCKOM W  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJENbl0, HCHONb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOIyUYE€HHOIO 3HAaYeHUs (PU3NUECKOM BETMUUHBI;

pelaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBAaTh JOIMYECKM HENPOTUBOPEUYMBYIO ILIETIOYKY
paccykKJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MpPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIe HH(OpPMALMOHHBIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUMN U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

NPUBOJUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUU C TPUOOpPAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

paboTath B IpymIe ¢ BHIIOJHEHUEM PAa3IUUHBIX COLUAIBHBIX POJIeH, MIIaHupOBaTh paboTy
IpYyIIBbl, palMOHAIBHO paclpelesaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLICHMBATh BKJAJ KaXKIOTO W3 YYaCTHUKOB IPYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIE pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHHUI:
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JIEMOHCTPUPOBATh HA MPUMEPAX poJib U MeCTO (U3MKU B (HPOPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KApTHUHBI MUDPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOMH
JEATeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €AUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJCNEH: TOYCUHBIN
UIEKTPUYECKUM 3apsil, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJEpHas MOJEIb aToOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa MPH PEIICHUN (PU3UIECKUX 33]1a4;

pacrio3HaBaTh (pU3HYECKHE SBICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKN U KBAaHTOBOW (DUM3HMKH: DJIEKTpUYECKas MPOBOJUMOCTbD, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHWTHAas
UHIYKLKS, JACWCTBUE MAarHUTHOTO IIOJIsI HA IPOBOJHUK C TOKOM M JIBWXKYLIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHENHOE paclpOCTPaHEHUE CBETA, OTPAXKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALUsS CBETa, JUCIEpPCUS CBETa,
dboTornexkrpuueckuii 3¢pdext (pororddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAsl U MCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

OTMCHIBAaTh M3YYECHHbIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCHOJIb3YS (U3NYECKHE BEIMYMHBL: DBJICKTPUUECKUH 3apsij, CUila TOKa, DJIEKTPUUECKOe
HaMpspKEHUe, IIEKTPUYECKOe COMPOTUBIIEHUE, Pa3HOCTh OTEHIIMANIOB, 3JIEKTPOIBIKYIIAsl CHUIa,
paboTa ToKa, MHAYKIMS MarHuTHOro mojs, cuwia Awmepa, cuia JlopeHna, MHIYKTHUBHOCTb
KaTYILIKH, SHEPrUsl 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEepUoJ M 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IMPOLIECCE FAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHUE M ONTHYEeCKash CHUjla JIMH3bI, IPU OINHCAHUU IPaBUIIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMBIX BEJIWYMH, MX OOO3HAYEHHS] M €IUHUIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE JAHHYIO (DU3HUECKYIO BETUUMHY C IPYTUMH BEIMYUHAMY;

OTHCHIBaTh M3yYCHHbIE KBAHTOBBIC SBJICHHMS M TMPOIIECCHI, HCHOJB3YsS (pusmueckue
BEJIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
UMITyJIbC (OTOHA, TEPUOJ TOJypaclajga, SHEPTHUs CBSI3M AaTOMHBIX sep, NMPU OMHCAHHUU
MPaBMWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U
€IMHULIbI, YKa3bIBaThb (OPMYIbI, CBSI3bIBAIOUINE JAHHYIO (U3UYECKYIO BEIWYUHY C IPYTUMH
BEJTMYMHAMHU, BBIUUCIISITh 3HAU€HUE (PU3NYECKOM BEJTHMUMHBI;

aHAJIM3UPOBATh (U3UYECKUE IMPOILECCHl M SBJICHUSA, UCHOJB3YS (U3NYECKUE 3aKOHBI U
NpuHOMIBEL:  3akoH Owma, 3aKOHBl MOCIEAOBATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHma, 3akOH 3JIEKTPOMAarHWTHOM  WMHIYKIUHU, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI IPEIOMIIEHHUS
CBeTa, ypaBHeHHe OWHmITeHHa st (GoTtodddeKrTa, 3aKOH COXpPAaHEHHS HHEPrHH, 3aKOH
COXpaHEHHUsI MMIIYJIbCa, 3aKOH COXPAHEHHUs DSJIEKTPUUYECKOIO 3apsia, 3aKOH COXPAHEHMS
MacCOBOI'0 4Hucla, NOocTyaaTel bopa, 3akOH pajMOAaKTUBHOTO pacnaja, Mpu 3TOM pas3iinyaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAXKEHHE W YCIOBUS (TPaHHIIbI,
00J1aCTH) TPUMEHUMOCTH;

ONpeNENATh HAMPAaBICHUE BEKTOPA MHAYKLMH MArHUTHOTO IOJISI HMPOBOJHUKA C TOKOM,
cuibl AMiiepa u cuibl JlopeHua;

CTPOMTH U OIHMCHIBATh H300pa’keHHe, CO3/IaBaeMOoe MJIOCKUM 3€PKaJIOM, TOHKOM JIMH30M;

BBITMIOJIHATE 3KCIIEPUMEHTHl 10 MCCIEJOBAHUIO (PU3MUECKUX SIBIEHUH M TPOILIECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (opMynupoBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaThb YCTAaHOBKY M3
MPeI0KEHHOTO 000PYA0BaHUS, TPOBOJUTH OTIBIT M (JOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BaTh HM3BECTHbIE METObl OLIEHKH
MOrPEMTHOCTEN U3MEPEHUN;
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HCCiICa0BaTh 3aBUCUMOCTH (1)I/I3I/I'-I€CKI/IX BCJIMYHH C UCIIOJIb30BAHUCM MIPAMBIX I/I3MCpCHHﬁZ
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATh pe3yNlbTaThl MOJIYYCHHOH 3aBHCHMOCTH
¢u3nyeckux BEIMYUH B BHJIE TaOMUI] W TpaduKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIeIOBaHUS;

coOmoark mpaBuia O€30MaCHOrO TpyJda MPH TNPOBEICHUM HCCIEIOBAHUI B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENLCKOM W TMPOEKTHOW JAEATEIIBHOCTH C
WCTIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U JTaOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENBIO, HCIIONb3YS
¢u3nvecKkre 3aKOHBI U MPUHIIMIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/la4d BHIOMpATh (HU3NIECKYIO
MOJIeNb, BBIIENATH (DU3MYECKHE BEIMYMHBI U (OPMYIIBI, HEOOXOIAMMBIE Uil €€ pelieHHs,
IIpOBOAUTD paC‘IéTLI 1 OICHHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)H3quCKOfI BCIINYHNHBI,

peiiaTb KA4YCCTBCHHBIC 3aJadu: BBICTPAHMBATH JIOTHUYCCKHW HCEIPOTUBOPCYHMBYIO LCIIOYKY
pacCyXJIEHUM ¢ OTOPOY HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCIOJIb30BaTh MpPHM pElIeHWH Y4eOHBIX 3a7ad COBPEMEHHblE HMH(QOpPMAaIMOHHbIE
TEXHOJIOTUU JUISl TOMCKA, CTPYKTYPUPOBaHUS, MHTEPHpPETALMU U IPEACTaBIICHUs y4eOHOU U
Hay4YyHO-TIONMYJISIPHOM HMHGOpMAIK, MOJYYEHHOM W3 pazIUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

OOBICHSTH IMIPUHIUITBL HeﬁCTBHﬂ MallluvH, HpI/I60p0B U TEXHHUYCCKUX YCTPOﬁCTB, pasiimyaTb
YCIIOBHSI HX 0€301TacHOTO MCIIOJIb30BaHMS B TOBCEAHEBHOMN JKU3HU;

MIPUBOJIUTH TPUMEPHI BKJIAJAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPETUUCCKUE 3HAHUA II0 (1)1/131/11(6 B HOBCG}IHGBHOI\/’I KHU3HU JUIA
obecnieueHrs 0€30MacHOCTH MpU OOpallleHnH ¢ MPHUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JUIS
COXpaHEHHUs 3JI0POBbsI U COOIIOZCHUSI HOPM KOJIOTHYECKOTO MOBEIECHUS B OKPYKAIOLIEH cpene;

paloTatTh B IpymIe C BHIIOJHEHUEM PA3IMUHBIX COLUANIBHBIX POJIEH, IIIaHUPOBAaTh paboTy
IpYyIIBbl, palMOHAIBHO paclpeleNiaTh O0S3aHHOCTH W IUIAHUPOBaTh JEATEIBHOCTb B
HECTaHJAPTHBIX CUTYaLUsAX, aJCKBAaTHO OLICHMBATH BKJAJ KaXKJIOTO M3 YYAaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.

22



TEMATHYECKOE IINTAHUPOBAHHME 10 KIIACC

KoandecTBo 9acoB

Ne i/ HanveHnoBaHMe pa3iesioB U TeM JaexTpoHHble (UG poBbIE)
NporpamMmbl Beero | Kontpoawubie | Ipakrmyeckue o0pa3oBaTesibHbIEe pecypchl
padoThI padoThI
Pa3nea 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3nKa U METObI HAYYHOI'O MTO3HAHUS 2 bubnmorexa LIOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmmorexa [{OK
21 Kunievaruia > https://m.edS(])_Io.ru/7f4lbf72
bubmmorexa [{OK
22 Humanuia ! https://m.edscl)lo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHMSI B MEXAHHUKE 6 1 1 ]f?tptlgg:l;l/(r)rfzijicl)l()?}:/7 41072
Wroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [{OK
TEOPUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJTHAMHUKH 10 1 ﬁtﬁﬁﬁﬁsiﬂﬁ/? 41072
33 ArperaTHble COCTOSIHUS BELIECTRA. 5 bubmmoreka [IOK
da3oBbIe TIEPEXOJIbI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24
Paznen 4. 3JJEKTPOAUHAMHUKA
bubnuoreka [JOK
4.1 DeKTPOCTATHKA 10 . https://m.edS(])_E).ru/7f41bf72
492 [TocTostHHBIN 3NEKTpUYECKUi TOK. TOoKH 12 1 bubnuoreka [JOK
B Pa3IUYHBIX cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO YACOB 68 3 3
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11 KJIACC

KosaunyecTBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne ii/m HporpaMMBI Beero Kourposnbubie | I[Ipakruyeckue | (uuppoBbie)
paboThl padoThl o0pa3oBaTe/IbHbIE
pecypcnbl
Paznea 1. JIEKTPOJAUHAMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 5 bubnuorexa [JOK
WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eckue U EeKTPOMarHuTHBIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorexa [IOK
2:3 Ok 10 3 https://m.edsg).ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
. bubnuoreka [JOK
4.1 ODJIeMEHTHI KBAHTOBOM OIITUKH 6 https://m.eds00.ru/7f41c97¢
bubnuoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
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bu6mmoreka [{OK

5.1 DeMeHTBl aCTPOHOMHHU U aCTPO(UIUKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Obobmaromee nosToperue 4 https://m.edscﬂ).ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yYeHu sl

DJIeKTpOoHHbIE I POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

®usnka — Hayka o npupoje. Hayunsle MeTo bl
ITO3HAHMA OKpYyxarouiero Mupadusmka — Hayka
o npupoje. Haydnslie MeToabI NO3HAHUSA
OKpyxaromiero mupa. Ponp skcriepuMenTa un
TEOPHUH B IIPOLIECCE TO3HAHUSI IPUPOIBI.
DKcnepuMeHT B puzuke. MoaenupoBanue
(busnueckux sBiIeHUN U nporieccoB. Hayunsie
runote3bl. DU3ndecKkue 3aKOHbI U TEOPUU.
I'panuIpl MPUMEHUMOCTH PU3NYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUA.

bubmmoreka [{OK
https://m.edso0.ru/ff0c32e2

Ponb u mecTo ¢usuku B opMUpOBaHUM
COBPEMEHHOM HAyYHOU KapTUHBI MHUPA, B
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH

bu6mmoreka [IOK
https://m.edso0.ru/ff0c33e6

Mexannyeckoe nBuxkeHue. OTHOCUTEIHHOCTh
MEXaHUYECKOTO JABIKeHus. Cuctema oTcuéra.
Tpaekropus. [lepemenienue, CKOpocTh
(cpenHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHUE MaTepualbHON TOYKHU, UX IPOEKLIUN
Ha OCH CUCTeMBbI KoopAauHaT. CloKeHue
MepEeMEIEHUN U CII0KEHUE CKOPOCTEH.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE NPAMOTMHENHHOE IBUKEHHE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS], TYTU U NepeMELICHUs
MaTepUaIbHON TOYKU OT BPEMEHHU.

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3620

PaBHOYCKOpEHHOE MPSAMOJIMHENHOE IBUKEHUE.
I'paduxy 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOpEHUS, IyTH U NEPEMEILIECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e
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MaTepUaibHOM TOYKU OT BpeMeHU. TexHuueckue
YCTPOMCTBA U NPAKTUYECKOE IIPUMEHECHHUE:
CIIMJOMETP, ABHKEHUE CHAPSA0B

6 CBoOoiHOE MajieHne. Y CKopeHrne CBOOOHOTO bubnuoreka [JOK
naCHUs https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHoe nBuxenue. J[Brxenne
MaTepuaIbHON TOYKHU MO OKPYKHOCTH C
IIOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO. YTIIOBas

7 CKOpOCTb, JIMHEIHAs1 CKOpocTh. [lepuon u bubnuorexa [JOK
yacToTta oOpamienus. LleHTpocTpemurenbpHoe https://m.edsoo.ru/ff0c3ada
yckopeHue. TexHuueckue ycTpoucTBa u
MPAaKTUYECKOE MPUMEHEHHE: IIETTHBIC U
pEMEHHBIE TIEpeaaAYN.

[Tpuniun oTHOCKTENBHOCTH [ anumnes.
8 I/IEGpIIjI/IaJ'II)HHe cucteMbl oTcueta. [lepBbiit bubmorexa HOK
https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca Tena. Cuna. [IpuHuun cynepnosuuuu
9 cui. Bropou 3akon HIIzIOTL(I)Ha ISIII;TI P : bubmmorexa HOK
- https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOW TOUKH

10 Tperuu 3akoH HploTOHA 171 MaTepraIbHbBIX bubmuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUPHOTO TAroTreHus. Cuia TAKECTH.

11 [TepBast kocMuyeckasi CKOpOCTb. TeXHUUECKUe bubmuoreka [JOK
YCTPOMCTBA M PAKTHYECKOE MPHUMEHEHHE: https://m.edsoo.ru/ff0c3d00
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

bubnuoreka [JOK

12 Cuna ynpyrocru. 3akoH I'yka. Bec tena https.//m.edso0.ru/ffoc3e18
Tpenue. Buapl TpeHus (MOKOs, CKOJIbKEHHUS,
kadyeHus1). Cuna tperus. Cyxoe Tpenue. Cuna BuGnuotexa LOK

13 TPEHUs CKOJIBKEHUS U CUJIa TPEHUS MOKOSI.

Koaddutment tpenus. Cuna conpoTUBIeHUs
MIPH JIBIKEHUH TeJla B )KUJKOCTH UITU

https://m.edsoo.ru/ff0c3f76
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rasze. TexHu4ecKkue yCTpOMCTBA U IIPAKTUYECKOE
IIPUMEHEHHUE: IT0JIIUITHUKH.

14

[TocTynarenbsHOE M BpaliaTeIbHOE JBUKECHUE
a0COTFOTHO TBEPAOTO Tella. MOMEHT CHUIBI
OTHOCHTEIIBHO OCH BpameHus. [1nedo cusl.
YcnoBus paBHOBECHsI TBEPIOTO TeEJA.

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0c41a6

15

Nmnynsc MaTepuanbHONM TOUKHU (Telna),
CUCTEMbI MaTepUaIbHBIX TOUEK. IMITySIbC CHITBI
Y U3MEHEHNEe UMITYJIbCca TeJa. 3aKOH
COXPaHEHHUS UMITyJIbCca. YIIPYrue 1 Heylpyrue
CTOJIKHOBEHUS. PeakTUBHOE IBUKEHHE.
TexHnueckre ycTpoiucTBa U MPaKTUYECKOE
MIpUMEHEHHE: BOJOMET, MPYKUHHBIN MHUCTOJIET,
JBUKEHHE paKeT.

bubmmoreka [{OK
https://m.edso0.ru/ff0c43d6

16

Pabora cunel. Momuocts crinbl. Kunernueckast
SHEPTHsI MaTepHaAIbHON ToukH. Teopema 00
W3MEHEHUH KMHETHYECKON YHEPTHH.

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas Heprus. [loTeHuuanbHas
SHEPTHsl ynpyro aeGopMUpOBaHHOW TIPYKUHBI.
[ToreHumanpHas SHEPTUS Tela BOIU3U
MMOBEPXHOCTH 3eMJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IEUIBHBIC 1 HCIIOTCHIUAJIBHBIC CHJIBI.
CBs3b pa6OTI>I HCIMOTCHILIHMAJIBHBIX CUJI C
H3MCHEHHEM MEXaHHYSCKOH OHEPIUU CUCTEMBI
Ten. 3aK0oH COXpPaHCHUA MEXaHUYECKOH
OHCPI'UH. Texnuueckue YCTpOﬁCTBa n
IPAKTUYICCKOC IIPUMCHCHHC! KOHép.

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

19

Jlaboparopnas pabota «lccrnenoBanue cBsi3u
paboThI CUIIBI C H3MEHEHHEM MEXaHUUYECKOMN
SHEPTUHM Tella Ha IPUMEPE PACTKEHUS
PE3UHOBOTO JKI'yTa»

20

KOHTpOJ'ILHaH pa60Ta o Teme «Kunemarunka.
I[I/IHaMI/IKa. 3aKoHBI COXpaHCHUA B MCXAHUKC»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74
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21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KHHETUYECKOU TCOPHUHU U UX OIIBITHOC
obocHOBaHHE. BpOYHOBCKOE TBMKCHHE.

Audpdysus.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKECHUS U B3aUMOJICHCTBHS YaCTHUIL
BelecTBa. MoJenu CTpoeHus ra3oB, JKUIKOCTEH
1 TBEPJBIX TEJT U OOBSICHEHUE CBOMCTB
BEILIECTBA HA OCHOBE ATUX MOJIENIEM.

23

Macca u pazmepsl MoJieKkyi. KosimuecTBo
BeniectBa. [locrostHHas ABoraapo.

24

TemmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [kana remneparyp Llenbcus.
TexHnueckre ycTpoiCcTBa U MPaKTUYECKOE
MIPUMEHEHHE: TEPMOMETP

25

Mopaens naeanpHoro raza. OcHOBHOE
ypaBHEHHE MOJIEKYJISAPHO-KUHETHUECKOM
TEOPHUH HICATLHOTO Ta3a.

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

26

AOcoroTHas TeMIlepaTypa Kak Mepa cpeaHei
KMHETUYECKOM SHEPTUuu ABHKEHUS MOJIEKYII.
YpaBuenue Menpeneena-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

AOcoroTHas TeMIIepaTypa Kak Mepa cpeaHei
KHHETUYECKOM YHEPTUU TETUIOBOTO JIBIKECHUS
yacTu1l ra3a. [llkana remneparyp KenbBuna.
l'a3oBrbie 3ak0oHBI. YpaBHEHHE MeHeneeBa—
Knaneiipona.

28

JlaboparopHas padota «MccnegoBanue
3aBUCHUMOCTHU MEX]ly TapaMeTpamMH COCTOSIHUS
pPa3peKEHHOTO Ta3ay

29

N3omporueccsl B ACAIBHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BellecTBa. I 'paduyeckoe
IIPEJICTAaBICHUE U30IIPOLIECCOB: U30TEPMA,
n30xopa, n3obapa. TexHuueckue ycTpoiicTa u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e
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MPAKTUYECKOE TIPUMECHEHHUE: TEPMOMETP,
OGapomerTp.

TepmoanHamuueckas cucreMa. BHyTpeHHsIs
SHEPTHsl TEPMOJUHAMUYECKON CUCTEMBI U

bu6mmoreka [{OK

30 crnocoOsbI e€ n3mMeHenus. KoandyecTBo TeroTsl https://m.eds00.ru/ffoc5952
u pabota. BHyTpeHHsIs1 SHEPT U 0THOATOMHOTO
UCaTbHOTO ra3a.
31 Bunel Tennonepenayn: TEMJIONPOBOJHOCTD, bubnnorexa [JOK
KOHBEKIIUS, U3TyUCHHE. https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BELIECTBA.
32 Kimqecmo TEIUIOTHI TIPU Tlelimonepez:aqe. bubmmorexa [TOK
https://m.edsoo.ru/ff0c5c36
[Tonstue 06 annabaTHOM TIpoIIEcCe.
[IepBblit 3ak0H TepMoaHAMUKH. [IpuMeHeHne
33 IIEPBOr0 3aKOHA TEPMOIMHAMUKHU K bubnuoreka [IOK
usomnpoieccam. I'padudeckast ”HTepIpeTAIHS https://m.edsoo.ru/ff0c5efc
paboTHI Tasa.
HeoO6patumocTts mporieccoB B mpupoe. Bropoit bubmuorexa [JOK
34 .
3aKOH TEPMOHHAMUKH https://m.edsoo0.ru/ff0c6230
TernmoBble MamuHbL. [[pUHITUTIBI ACCTBUS
TETUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTUU B
TeroBbIX MarmmHax. Koadduuent nonesnoro
35 IIEHCTBUS TEIUIOBOM MaHII/(IbH(IIiI.HTeXHI/I‘leCKI/Ie Brbmiorexa LOK
. https://m.edsoo.ru/ff0c600a
YCTPONCTBA M MPAKTUIECKOE IPUMECHEHHE:
JIBUTATENIb BHYTPEHHETO CrOpaHusi, ObITOBOU
XOJIOJJIIbHHUK, KOHIUIIUOHED.
36 Huxn Kapro u ero KITJ]
37 DKOJOTHYECKHE MPOOIeMbl TETUIOIHEPT€TUKH
38 Oo6o06maromuit ypok «MonekyssipHas pu3HkKa. bubnuoreka [IOK
OCHOBBI TEPMOTUHAMHKI https://m.edso0.ru/ff0c6938
KonTponpHas pabota no Teme «MoJekysipHas bubnuorexa [IOK
39 )
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6a50
40 ITapooGpazoBanue u KoHaeHcaus. Mcnapenue bub6nuoreka [IOK
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U KUIeHue. Y aenbHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI
KUIOEHUS OT JaBJIECHU.

https://m.edsoo.ru/ff0c63b6

AOCOITIOTHASA ¥ OTHOCUTEIbHAS BIAJKHOCTD

a1 Bo3ayxa. HacelmenHnsii nap. Texauueckue bubnuorexa [JOK
YCTPOMCTBA U MPAKTHYECKOE IPUMECHEHHE: https://m.edsoo.ru/ff0c64d8
TUTPOMETP U IICUXPOMETP, KaJTOPUMETP.
TBépnoe teno. Kpucramiueckue u amopgHbie
Tena. AHU30TPOIHUS CBOMCTB KPUCTAIJIOB.
Kunkue kpucramisl. CoBpeMEHHbIE bubnnorexa [JOK

42 .
Matepuabl. TeXHOJIOTHH TOTy4SHUS https://m.edsoo.ru/ff0c65f0
COBPEMEHHBIX MaTepUajoB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, 1 HAHOTEXHOJIOTUH.

43 [InaBnenue n kpucramum3anus. Y qeibHas bubnuoreka [IOK
TeryioTa riasjieHus. Cyomumanus https://m.edsoo.ru/ff0c6708

44 VYpaBHeHUE TEIJIOBOro OanaHca bubmorexa [TOK

https://m.edsoo.ru/ff0c6820

DIeKTpu3alus Tell. DIeKTpUuYecKuil 3apsia. [Ia
BH/JIA DJIEKTPUUECKUX 3apsiioB. TexHuueckue

45 YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: bubmuoreka [JOK
AIIEKTPOCKOII, JIIEKTPOMETP, https://m.edsoo.ru/ffOcébcc
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE
ANEKTPOIPUOOPOB.
[IpoBOIHUKY, IUANEKTPUKU U

46 H(E)nym?OBom;IfKH. 3aK(I:H COXpaHEeHUs bubmorexa HOK

https://m.edsoo.ru/ff0c6bcc

AIIEKTPUYECKOTO 3apsjia

47 B3aunmoneuncrsue 3apsnoB. 3akoH KynoHa. bu6mmoreka [JOK
ToueUHBIN ICKTPUIECKUN 3aPSI]T https://m.edsoo.ru/ff0c6ced
Onexrpuueckoe nojue. Hampsok€HHOCTD

48 aneKTpuueckoro noiis. [IpuHun bubnunoreka [JOK

CYIICPIIO3UINH IJICKTPUICCKUX nojaei. JInaun
HaHpH)KéHHOCTI/I QJICKTPUYICCKOTO IOJIA.

https://m.edsoo.ru/ff0c6df2
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49 PaboTa cui 3eKTpoCTaTHYEeCKOro MOJIs. bubmuoreka [IOK
IToreniman. Pa3HOCTh MOTEHIIAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKHY U AUDIIEKTPUKH B

50 BHI;KTPHOCTaTI/I‘-ICiKOM Holjm. Jusnextpuueckas bubmorexa [TOK

https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
OnexkrpoéMmkoctb. Konnmencarop.
DneKTPOEMKOCTH IMJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAEHCaTopa. bubnnorexa [JOK

o1 . .

TexHUUYECKHE YCTPOWCTBA M MTPAKTHYECKOE https://m.edsoo.ru/ff0c7126
MIPUMEHEHHE: KOH/ICHCATOP, KOTTUPOBAIBHBII
arrapar, CTpyHHbINA PUHTEP.

52 Pemenue 3agau no reme "Inekrpocraruka’ bubmmorexa HOK

https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHnast pabota "U3mepenue 1
AIEKTPOEMKOCTH KOHAEHcaTopa"

DIIEKTPUYECKHI TOK. Y CIIOBHS CYILIECTBOBAHUS
ANEeKTpUUecKoro Toka. Mcrounnku Toka. Cuna
toka. [loctossHubIl TOk. Hanpsokenue.

54 TexHudeckune ycTpoicTBa U MPAKTUUECKOE
MIPUMEHEHHE: aMIIePMETP, BOJIBTMETP, PEOCTaT,

HCTOYHUKHU TOKA, SJIEKTPOHATrpEBATEIbHbBIE
pUOOPBI, IEKTPOOCBETUTENBHBIE TPHUOOPHI.
3akoH OMa Jyis ydacTKa Uenu. DJIEKTPUIECKOe https://lesson.edu.ru/lesson/

55 COMPOTHBIICHUE. Y IEIbHOE CONPOTUBIICHUE Oe6e5112-edf6-4d1c-beds-

BEIICCTRA. 2149d0e7daba?backUrl=%2
FO3%2F10

[TocnenoBarensHOE, MapaUIeTLHOE, CMEIIAHHOE

coelMHEeHHUEe MPOBOTHUKOB. JlabopaTopHas bubnnoreka [JOK

56 0.5 )
paboTta «3ydyeHue CMEIIaHHOTO COCTUHECHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY

57 Pabora 3nexkTpuueckoro Toka. 3akoH Jxoymsa— bubnuoreka [IOK

Jlenua. MomtHoCTh QJICKTPUYICCKOT'O TOKA.

https://m.edsoo.ru/ff0c7838
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DNEeKTpOoABMKYIIAasl CUJIa U BHYTPEHHEE
COINPOTHBJIEHNE UCTOYHMKA TOKA. 3aKkoH OMa

bubmuoreka [JOK

58 TSI TIOJTHOM (3aMKHYTOH ) SJIEKTPUYECKOM HICIIH. https://m.edsoo.ru/ff0c7ae0
KopoTkoe 3aMbIkaHue.
Jlaboparopuas padota "M3mepenue
59 AJIEKTPOIBIKYIICH CHIIBI HCTOYHHUKA TOKA U €T0 05
BHYTpPEHHET0 conpoTuiieHus". Pemenue 3amxau
o Teme "3akoH Oma"
DJIeKTPOHHAS TIPOBOMMOCTD TBEPIBIX https://lesson.edu.ru/lesson/e
60 METaJJIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS 15h92e5-0007-420e-a68b-
METaJUIOB OT TEMITEPATYPHI. c6105a5e0a53?backUrl=%2
CBepXIpoBOJIUMOCTb. FO3%2F10
[MonympoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIMMOCTH MOJIYIPOBOJHUKOB. CBOMCTBA
—N-niepexoaa. [TomynpoBoAHHUKOBBIE TPHUOOPHI.
61 "F}eXanecmfe yCTpo}I;IHcl;Ba 1;1 npaKTI/IquII:oe b bubmmorexa HOK
N https://m.edsoo.ru/ff0c84ae
MIPUMEHEHHE: BAKYYMHBIN JTHOJI, TEPMUCTOPHI 1
(hoTOpPE3UCTOPHI, MOTYIPOBOJHUKOBBIN THO,
rajbBaHUKa.
DIIEKTPUYECKUN TOK B pacTBOpaxX M paciuiaBax
62 ()J'IeKT;)OJ'H/ITOB. BHeKTpI())nHTI/IIII)GCKa;Ip bubmorexa LIOK
https://m.edsoo.ru/ff0c82ba
JTUCCOITHAITUS. DIIEKTPOJIN3.
DIIEKTPUYECKHI TOK B Bakyyme. CBOICTBa
3JIEKTPOHHBIX MTYYKOB. DIEKTPUUECKUU TOK B bubmuoreka [JOK
63 . .
razax. CaMOCTOSITeIIbHBIH U https://m.edsoo.ru/ff0c84ae
HECAMOCTOATENbHBIN pa3psaa. Monnus. [1nazma
" . " bubnuoreka [JOK
64 Pemrenue 3agad mo reme "[locTOSTHHBIN TOK https://m.eds0o.ru/ffoc86fc
. bubnunoreka [JOK
65 O6006mamui ypok «IeKTPOITHAMUKA https://m.eds0o.ru/ffoc88be
66 KonTposneHas paboTa o teme bubnuoreka [IOK

«Qnekrpocratuka. [locTossHHBIN

https://m.edsoo.ru/ff0c8a8a
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JIIEKTPUYECKUH TOK. TOKM B pa3in4HbIX
cpenax»
67 O6o6maromuii ypok no teme "Mexanuka" 1 Eggg?/ﬁée%z&?}j/mcscs 6
68 O6o6maromuii ypok no temam "MKT. 1 bubnmoreka [JOK
Tepmoannamuka" https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

IlocTosiHHBIC MAarHUTEL.
BzanMmopeiicTBHe OCTOSHHBIX
MarHuToB. MarauTHOE moJe.
BexTop MarHUTHOM MHAYKIIMH.
[IpuHIHn cyneprno3unun
MAarguTHBIX TToJIed. JInanu
MarHutHou uHaAyknuu. Kapruna
JIMHUY MAarHUTHOW MHAYKIIUH TOJIS
MOCTOSHHBIX MarHUTOB.

bu6mmoreka [{OK
https://m.edso0.ru/ff0c9778

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. KapTruHa TUHUI UHIYKIUN
MarHUTHOTO OIS JIMHHOTO
MPSMOTO MTPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH
¢ TokoM. OTBIT DpcTena.
B3aumopaelicTBue mpoBOAHUKOB C
TOKOM.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHas pabora «3y4yeHue
MarHUTHOTO TIOJISI KATYIITKH C
TOKOM)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

Cuna Amnepa, €€ MOAYNb U
Harpasiienue. JlabopaTopHas
pabota «MccnenoBanue A1eHCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

Cuna JlopeHua, e€ Moy u
HarpaBiieHue. J{BukeHue
3apsKCHHOM YacTUILIBI B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4
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OJHOPOJHOM MArHMTHOM IIOJIC.
Pa6ora cuibl Jlopena.

SIBneHue AEKTPOMAarHUTHON
naaykuu. [Totok BekTopa
MarHUTHON MHIYKIIUH.
DNEeKTPOABUKYIIAs CUJIAa MHIYKIUH.
3aKoH 3JE€KTPOMarHUTHON
nHaykuun Papazest.

BuxpeBoe anekTpuueckoe moJe.
DNEeKTPOABMKYINAS CUTIA UHIYKITTH
B HpOBOI[HI/IKe, JIBI/I)KyHICMCSI
MOCTYIMATEIHFHO B OJHOPOTHOM
MarHuTHoM noJie. [Tpasuiio Jlenna.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIEHNE
CaMOMHIYKIMH. DJIEKTPOABIKYIIAS
CHJIa CAMOMHIYKIIUU. DHEPrus
MarHuTHOTO TOJIS1 KATYyIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJIE.

bu6moreka [IOK
https://m.edso0.ru/ff0ca600

TexHuueckue yCcTpoicTBa U ux
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTBIL,
ANIEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb

10

O6006maromuit ypok «MarHutHoe
moJjie. DJIeKTPOMarHuTHasI

WHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa o teme
«Mar»uuTHoe noiJe.
DNEeKTpOMarHuTHasi MHIYKIIHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

KonebarenpHas cucremMa.
CBO6OI[HLIC MCXaHHUYCCKUC
KoJIeOaHMSI. FapMOHI/I‘-ICCKI/Ie

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06
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konebanus. [lepuon, gacroTa,
amIunTya u ¢dasa KojaebaHui.
[IpyXKMHHBIA MAATHUK.
MaremaTnuecKkuii MasiTHUK.
YpaBHEHHE rapMOHUYECKHUX
konebanuii. [IpeBparnieHue sHeprun
IIPH TAPMOHUYCCKUX KOJICOAHUSX.

13

JlabopaTtopHnas pabota
«MccnenoBanme 3aBUCUMOCTH
nepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebarenbHblit KOHTYP.
CBOOOTHBIE EKTPOMArHUTHBIE
KoJiIe0aHus B UI€aTLHOM
KOJIeOaTEeTbHOM KOHTYpE. AHAIOTHS
MEXIY MEXaHHYECKHMU H

OJICKTPOMAariuTHBIMHU KOJICOAQHHSIMU.

bu6moreka [IOK
https://m.edsoo.ru/ffO0cb820

15

®opmyna TomcoHa. 3aKoH
COXPAHEHHUS SHEPTUU B UJICATHBHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusAX. BeIHYXICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeiHyx1eHHbIE
AJICKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cbb86

17

IlepeMeHHBIH TOK.

CI/IHYCOI/II[EUIBHBII/IV HepeMeHHLII/IV TOK.

MOIIHOCTB IEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEUCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA M HANPSHKECHMUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpaucdopmarop. [Ipoussosactso,
nepeaaya v norpedueHue
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JNEKTPUYECKOM SHEPrUuu

19

TexHuueckue ycTpoucTsa u
MIPAKTHUYECKOE IPUMEHEHHUE:
JNEKTPUYECKUI 3BOHOK, TE€HEpaTOp
IIEPEMEHHOTI0 TOKA, TMHUHU
JNIEKTponepeay.

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE JIEKTPOIHEPIUU.
Kynberypa ncnosibzoBanus
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KUZHU

21

MexaHu4ecKre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTh pacnpocTpaHeHUs U
JUTMHA BOJIHBL. [loniepeunbie u
MIPOJIOJIbHBIE BOJIHBI.
Hutepdepentius u nudpakius
MEXaHUYECKUX BOJIH.

bu6moreka [IOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3ByKa. ['pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa.
TexHuuyeckue ycTpoicTBa u
MIPaKTUYECKOE MPUMEHEHHE!
MY3bIKaJIbHbIE THCTPYMEHTHI,
yIBTPa3BYKOBAs IUarHOCTUKA B
TEXHUKE U METUIITHE

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

23

DIIeKTPOMAarHUTHBIC BOJIHBI.
YcnoBus u3nmydeHus
3JICKTPOMArHUTHBIX BOJIH. B3anMHast
opueHTanus Bektopos E, B, V B
ANIEKTPOMArHUTHOM BOJTHE.
CBoiicTBa AIIEKTPOMATrHUTHBIX BOJIH:
OTpa)xeHHe, IpeIoMIICHUE,
noJisipu3anus, Audpakuus,

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0
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untepdepeniusi. CKOpocThb
OJICKTPOMArHUTHBIX BOJIH. ITkaia
OJICKTPOMArHUTHBIX BOJIH.
HpI/IMCHeHI/Ie SJICKTPOMArHUTHBIX
BOJIH B TCXHUKE U 6LITy.

[IpuHUUIBI paIHOCBA3U U
TeneBuseHus. Pa3Butue cpencts
cBa3u. Pagnonokanusa. Texauueckue

24 YCTpPOICTBA U MPAKTUYECKOE
MIpUMEHEHHE: pajaap,
paxuoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.
o5 KonTponsnas paborta «Konebanus u bubnuoreka [IOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
I'eoMeTpuueckas onrTuka.
[IpssMonMHENHOE pacpoCTpaHEeHnE bubnuoreka [IOK
26 o )
CBETa B OJHOPOIHOM cpene. JIydu https://m.edsoo.ru/ff0cd350
cBera. TOYeUHbI UICTOYHHUK CBETA.
OtpaxxeHue cBera. 3aKOHbI
27 oT pa>I<eHI/I;1 cgeta. [loctpoenue bubmorexa LIOK
p . p https://m.edsoo.ru/ff0cd4e0
1300paKeHUH B IJIOCKOM 3€epKajie
[Ipenomiienne cBera. 3aKOHbI
MpenoMIIeHUs cBeTa. AOCOTIOTHBIN
rnokasatesb npesnomiieHus. [lonHoe bubnuorexka [JOK
28 .
BHYTPEHHEE OTPaKEeHHE. https://m.edsoo.ru/ffocd7{6
[IpenenbHBIN yroJi MOJHOTO
BHYTPEHHETO OTPAKCHHUS.
JlaGopaTtopHas pabora «3mepeHue bubnunoreka [JOK
29 .
MIOKAa3aTelis PEIOMIICHUS] CTEKIIa https://m.edsoo.ru/ff0cd67a
CoOuparolye 1 paccenBarolue
30 nuH3bl. ToHkas nuH3a. PoKycHOE bubnuoreka [IOK

paccTosiHUE U ONITUYECKAs CUIIA
TOHKOM JIMH3BL. [locTpoeHue

https://m.edsoo.ru/ffOcddle
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n300pakeHuil B COOMPAOLINX U
paccenBaronux JnH3ax. Popmyia
TOHKO JIMH3EI. Y BEIMUCHHE,
JlaBacMO¢€ JIMH30.

31

Jlaboparopnas paboTa
«HccnenoBanue CBOKMCTB
M300paKeHUH B JIMH3AX)

32

Hucnepcus csera. CI0XKHBINA COCTaB
6enoro csera. L{Bet. JITabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»

33

Bonnosas ontuka. Marepdepenuus
cBeta. KorepeHTHbIe HCTOUHUKH.
YcnoBust HaOMOIEHUS MAaKCUMYMOB
¥ MUHAMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT
JBYX CUH(a3HBIX KOT€PEHTHBIX
HCTOYHHKOB.

bu6moreka [IOK
https://m.edsoo.ru/ff0ced22

34

Hudpakuus ceeta. JudpakimonHas
peméTka. Y ciioBue HaOIOACHUS
TJIABHBIX MAKCUMYMOB TIPH TTaJICHUN
MOHOXPOMAaTHYECKOTO CBETa Ha
T(PaKIMOHHYIO PEIIETKY.
[Monsipu3anus ceTa.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

[Ipenensl MpUMEHUMOCTH
reOMEeTPUYECKOI ONTUKH.
Texuuueckue ycTpoicTBa U
[IPAKTUYECKOE IPUMEHEHHUE: OUKH,
nyna, (oToanmnapar, IPOEKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAs! OITHKa,
TQpakMOHHas peléTKa,
TIOJISIPOU L.
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https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

FpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOU MEXAHUKHU.
[TocTynaTel cienualibHOW TEOPUU

bub6mmoreka [{OK

36 OTHOCHTEIIbHOCTH: HHBAPHAHTHOCTh
https://m.edsoo.ru/ff0cf862
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe, D
MIPUHIIAIT OTHOCUTEIIEHOCTH
DWHIITEHHA.
OTHOCHUTENHHOCTD
bubnuorexa [JOK

37 OJIHOBPEMEHHOCTHU. 3aMe/JICHNE https://m.e dsc])_E) ru/ffocfad?
BPEMEHU U COKPAIICHNUE JIINHBI — :

DHeprus U UMIYJbC
PENATUBUCTCKOW YacTullbl. CBA3b 5 K

38 MAacChI C SHEPTHEeHW U UMITYJIbCOM h';[lggplllcr;:?dzg)oru /F0cfc68
PEAATUBUCTCKON YaCTULIbI. DHEPT U — '

TTOKOSI
KonTtponbHas padota «OnrTuka.
bu6moreka [IOK

39 OcHOBBI crienUanbHOM Teopun
omocmenm{uocm» P https://m.edsoo.ru/ffocf6f0
®otonHbl. Dopmyna [Inanka cBsa3u

bu6mmoreka [IOK

40 sHepruu GOTOHA C €T0 YaCTOTOM.
9He];]);)rl/15[(11/)1 HMITYTbC (hOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BAHNE
dboTtorddekra. OnbiTer A. I

a1 CroneroBa. 3akoHbl hoTodPdeKTa. bubnuorexka [JOK
YpaBHeHHe DIHIITEHHA 715 https://m.edsoo.ru/ffOcffc4
dboTorddekra. «KpacHas rpaHuIa
dhoTorddexra.

42 Pemenne 3agau no teMe "3aKOHEI bu6mmoreka [JOK
¢dorosdpdexra" https://m.edsoo.ru/ff0d015e
Jasnenue ceeta. Onbithl [1. H.

g bub6mmoreka [{OK

43 JleGeneBa. XuMnuueckoe JCUCTBUE Omuotexa LO

CBCTa

https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TIPUMCHEHUE:
¢dboTOodMEeMEHT, POTOTATIHK,
coJiHeYHast OaTapesi, CBETOIUOT

45

Pemenue 3aga4 mo reme «JI€MEHTHI
KBAHTOBOU OIITUKW)

bubmmoreka [{OK
https://m.edso0.ru/ff0d0302

46

Mogenb atoma Tomcona. OMNBITHI
Pezepdopna o paccesiHuto o -
yactull. [Inanerapuas monens
aToma.

bubmmoreka [{OK
https://m.edsoo0.ru/ff0d091a

47

[Toctynatel bopa. N3ny4yenue u
norjouieHne GOTOHOB MPH
repexo/ie aToMa ¢ OJTHOTO YPOBHS
SHEPTrUM Ha JPYroil.

bu6moreka [IOK
https://m.edsoo.ru/ff0dOafa

48

Bunpt ciektpoB. CriekTp ypoBHE#H
SHEPIruH aTOMa BOJOPOAA.

bu6moreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BosHoBEIe cBOMCTBA YacTHIl. BOJIHEI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

DKCIepUMEHTHI, JOKa3bIBAIOIINE
CJIOHOCTB CTPOCHHUS sIJIpa.
OTKpBITHE PATUOAKTUBHOCTH.
OmnbrTer Pe3epdopaa mo
OTIPEJICNIEHUI0 COCTaBa
PaMOAKTUBHOTO U3JTYYEHHUS.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CeowucTBa anbda-, 6era-, raMmma-
u3nydeHus. Bimsaue
PaMOaKTUBHOCTH HA KUBBIE
OpraHu3MBbl

52

OTkpbITHE IPOTOHA U HEUTPOHA.
HyknoHHas MoJiens siipa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

Ieitzenbepra—lBanenko. 3apsia
sanpa. MaccoBoe 4ucio suapa.
N3orombl. Anbha-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacmaj. ['amMmma-uzmydeHue.
3aKoH paJlOaKTUBHOIO pacnaja.

53

DHeprus cBA3U HyKJIOHOB B SIIpE.
SAnepubie cunbl. JlepekT Macchbl
sanpa. Snepusie peakuuu. Jlenenue u
CUHTE3 siiep. SIepHBlil peakTop.
Tepmosinepusiit cuaTes. [IpoOiaemsr
Y MIEPCIEKTUBBI SIIEPHOMN
SHEPTreTUKHU. DKOJOTUYECKHE
ACIEKTHI SJIEPHOM SHEPTETUKH.

bubmmoreka [{OK
https://m.edsoo0.ru/ff0d1356

54

DneMeHTapHbIe YacTHIIBI. OTKPBITHE
Mo3uTpoHa. MeTtoabl HAOMIOACHUS U
perucTpaiuu MeMEeHTaPHBIX
yactull. OyHIaMeHTaJIbHbIE
B3auMoaeiicTBUd. EquHCTBO
(bM3UYECKON KapTUHBI MUPA.
TexHuyeckue ycTpoicTBa u
MIPaKTUYECKOE MPUMEHEHHE!
no3uMeTp, kamepa Buibcona,
SIIEPHBIN peakTop, aToMHast boMOa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHOE M MUPOBO33PEHYECKOE
3HA4YCHHE aCTPOHOMUH. Buj
3B&3mHOTO Heba. Co3Be3aus, IpKue
3BE3/IBI, IUIAHETEI, UX BUIUMOE
nBmkenue. CoJIHEYHast cucTeMa.

56

Connue. ConHeuHast akTUBHOCTb.
Wcrounuk sHepruu CoJiHIA U 3BE3N.

57

3BE3/bI, X OCHOBHEIE
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

XapakTepucTuku. luarpaMma
«CIIEKTPAJIBHBIN KJIACC —
CBETUMOCTbY. 3BE3/1bl IJIaBHOU
[IOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTb» JJIs1 3BE3]]
IJIaBHOM TOCJIE10BATEIbHOCTH.
Bnyrpennee ctpoeHue 3BE3 .
CoBpemeHHbIe MPECTaBIECHUS O
MIPOUCXOXKIACHUU U IBOJIIOLIUN
ConHua u 3B€37. DTarbl )KU3HU
3BE3L.

58

Mneunsiii [1yts — Hama [MamakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
T"anaktuke. THITBI raJakTHK.
PaanoranakTuky u KBa3apsbl.
UeEpHble ObIphI B A/Ipax raJIakKTUK.

59

Bcenennas. Pacmiupenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
Bosbioro B3psiBa. PenukroBoe
u3nydeHue. MacmraOHasi CTpyKTypa
Bcenennoii. MeraranakTtuka.

60

Hepemennsie npo0iembl
aCTPOHOMUHU

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuit ypok. Pons ¢pusuku
U ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COTMATLHON U
ATHYECKOH cdepax esTeIbHOCTH
YJeJloBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B
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COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopun B
(hopMupOBaHUM TPEACTABICHUN O
¢bu3nvecKoil KapTHHE MUpa

65

O6o06matomuii ypok. Mecto
(bu3HUeCKOi KapTHHBI MHpA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTABICHUN O TPUPOJIE

66

PesepBHBbIi ypok. MarauTHoe 1osie.
DIeKTpOMarHuTHask MUHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3NKU

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®dusmka, 10 xrace/ I'eanenmreiin J1.O., Bynarosa A.A., Kopuunees 1.H., Komkura A.B.,
O611ecTBO ¢ orpaHnueHHOM oTBeTcTBeHHOCTHI0 «BUHOM. Jlaboparopust 3HaHUIT»;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

» ®uswuka, 11 kmace/ l'enpenmreitn J1.3., Bynarosa A.A., Kopawises U.H., Komkuaa
A.B., O6mectBo ¢ orpannyeHHOM 0TBeTCTBEHHOCThI0O « BUHOM. Jlabopartopus 3HaHUNY;
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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