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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @®I'OC COO, a Takke c yd€Tom
denepanbHOi pabouell MporpaMMbl BOCIHTAHHMS ¥ KOHICHIUM TNPENOJaBaHUA Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KapTuHbI Mupa oOyuarouiuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO k mIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3ynpraTaM OOyueHHus, a TaKK€ YYUThIBA€T HEOOXOAMMOCTh pealn3alliid MEXIPEIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 11€JIM U3ydeHUs (U3UKH Ha YPOBHE CpeJHEro oouiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (QHU3UKU: JIMYHOCTHBIE, MeETalpeMeTHble, INpeAMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee OOIIMX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIYEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpAa3yIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX YYCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIeKAT B OCHOBE IIPOLIECCOB U SIBJICHUHN, U3y4aeMbIX
xuMueHr, Ouonoruel, gusudyeckoi reorpadueir m actpoHoMuen. Mcmonb3oBaHue W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYyYEHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIIEJOBAH UA.

B ocHoBy Kkypca pusuku u1st ypoBHS CpeAHEro 00IIero o0pa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3HKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. BenymuMm B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanogaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kype GU3nku npeamnoiaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pPa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeIHero oO0Imero oOpa3oBaHUs
ABIISIIOTCS  pu3nveckue Teopud ((HOpPMUPOBAHHME MPEACTABICHHA O CTPYKTYpe HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O IPUPOJIE, TPaHULAX NMPUMEHUMOCTH TEOPHi, JUIsl ONHUCAaHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-IEITETFHOCTHBIN MOIX0A B Kypce (GH3UKU peau3yeTcs MPekKIe BCETo 3a CUET
OpraHM3aly 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO WCHOJH30BAHME CHUCTEMBI (PPOHTAITBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
abopaTOpHBIX pabOT, KOTOphlE B TporpamMme Mo ¢Gu3nKe OObEIWHEHBI B OOIIMIA CIIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BelneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MIPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYUIECTBIISIETCS YyJaCTHMKaMH 0O0pa30BaTEIbHOTO
rpolecca UCXo/i1 U3 0COOCHHOCTE! MIaHMPOBaHMS U OCHalleHus] kabunera ¢usuku. [lpu sTom
obOecrieunBaeTcs OBJIaJiIeHHE OOyJaloNIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3UYECKHX BEJIMYMH W IOCTAHOBKY OIBITOB IO TMPOBEpKE
MIPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHNe yAenseTcsl peleHUI0 pacu€THRIX U KauecTBEHHBIX 3adad. [Ipu stom
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJEIBIO,
MO3BOJISIIOIINE TMPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUs U3 Pa3HbIX pa3aeioB. [ KaueCTBEHHBIX 3a/1ay MPHOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJETM Uil CUTYalldu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHnI0 yuyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOuiero o06pa3oBaHUs JOJKEH M3Y4aThbCsi B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0IuMOe JabopaTopHOe 000PYI0BaHHE JIIsl BHIOJHEHUS YKa3aHHBIX
B ImporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00OecrnedynBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe oOopymoBaHUE ISl YYCHHUYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreyuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOPHOro OOOpYIOBAHUS JIOJIKHBI OBITH
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHME HMHTEpPeCa M CTPEMJIEHUS OOYYalOUIMXCS K HAyYHOMY H3YyUEHHIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HAaHUSA U (HopMUpOBaHHE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3YUeHHs] OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHHI OOBSCHATH SBJICHHUS C UCIIOJIBb30BaHIUEM (DPU3NYECCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopmMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH Ui Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0mero oOpa3oBaHus:

pHOOpeTeHNe CUCTEMBI 3HAHUM 00 oOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs] MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

¢bopMHUpOBaHME YMEHUN TPUMEHATh TEOPETUYECKHE 3HaHWUSI Ui OOBSCHEHUS
¢u3nueckux SBICHUM B NpUpOJe W UId NPUHATHS NPAKTUYECKUX pELIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pelIeHHs pPa3IMyYHBIX 3a4a4 C SBHO 33JaHHON (Qu3NMUecKon
MOJENbIO, 3a/ay, TOJpa3yMEBAIOLIUX CAMOCTOSITENIbHOE co3/JaHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MMOHMMaHHe (U3NYECKUX OCHOB M NPHUHLMUIIOB JEWCTBUSI TEXHUYECKUX YCTPOICTB U
TEXHOJIOIMYECKHUX MPOLECCOB, MX BIUSHUSA Ha OKPYXKAIOUIYIO CPENLY;

OBJIaZICHUE METOJAMH CaMOCTOSITEJIbHOIO IJIAHUPOBAHUS U MPOBENEHUS (PU3NIECKUX
OKCIEPUMEHTOB, aHalIM3a W  UHTEpIpeTauuu  MHPOpPMALUHU,  ONpeAeIeHus
JOCTOBEPHOCTH MOIYYEHHOTO PE3YNbTATa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIIBHOCTH.

Ha wmsydyenue ¢usnku (6a30BbIi YpOBEHb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no Gpusuke rnepeueHs Jad0paTopHbIX U MPAKTHUECKUX paboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YUYHMTEIb J€JaeT BBIOOp MPOBEACHUS JTabOpaTOPHBIX padoT U

OIIBITOB C y‘IéTOM HHAWBUAYAJIbHBIX ocoOeHHOCTEHN o6yqafomnxc;1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI U TeOpuH. | paHUIIBI TPUMEHUMOCTH (PU3MUECKIX 3aKOHOB. [IpHHITHIT COOTBETCTBUS.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnoroBble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHHE TepEeMEICHI 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BwkeHWe MaTepHalbHOM TOYKHA 10 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LIEMHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /17151 MaTepraIbHbIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHMsI CKOJIBKEHHUS U cuila TpeHus nokos. Koagounuent tpenus. Cuna conpoTuBIeHuUs
IIpU IBWKEHUH TeJa B )KUIAKOCTH WM rase.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

Texnuueckne yCTpOHCTBA M MpPaKTUYECKOE NPHUMEHEHUE: MOJIIMITHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABbEME U MAJICHHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmiynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTEpHANIbHBIX TOYeK. VIMITyIbC CHUJIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnmansHas 3Heprust yupyro aeopMupOBaHHOM MPYKUHBL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexoa MOTEHIMATBLHON PHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoaekysipHasi puznka u TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep MABWKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BemecTBAa. MOJENN CTPOSHUS Ta30B, JKUAKOCTEH W TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

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

Mogens uaeansHOro raza. OCHOBHOE YpaBHEHHE MOJICKYJSIPHO-KMHETHYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHed KHHETUYECKOW JHEepruu
TEeIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3ompounecchl B UACaIbHOM Tase ¢
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATIBbHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXAY apaMeTpaMU COCTOSHUSL Pa3peKeHHOTo rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3meHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KoJinuecTBO TEIIOTHI MPHU TEIUIONEepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHneHue
MEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpOIIECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTrUu B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHWH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JaTyHHOU TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEIIbHAS BIAXXHOCTh BO3ayxa. HackleHHbIN nap. YaenbpHas TerioTa mapooOpa3oBaHuUs.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa riasneHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU  TOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npyu moHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. [IBa BuIa SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYIPOBOAHUKU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3aps.
Onektpuueckoe mnoJie. Hampsxk€HHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHNN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JluasieKkTpruueckasl IpOHUIIAEMOCTb.

OnektpoéMKocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckrue yCTpoOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIM
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNeKTpOABUKYIIAasl CHUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA ToKa. 3aKkoH OMa st
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonynpoBoanuku. CoOCTBeHHass W MpPUMECHas MPOBOJAUMOCTb TMOIYIPOBOJHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MosHuS.
[Tna3zma.

Texuuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOPHl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPbHl U (HOTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >MeKTpoABIXKYIIEH cuibl. KopoTkoe 3ambiKaHHE TaJbBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usmku 6azoBoro ypoBHs B 10 Kjacce OCYHIECTBISCTCS C YYETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIM (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M WX MPOCKIMH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepaghus: BIaXHOCTH BO3IIyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAaHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKuuu. [IpuHIMn cynepno3uuyu MarHUTHbIX MoJiel. JIMHUKM MarHuTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU OISl HIOCTOSIHHBIX MarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Dpcrena. BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMU Papanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIMH. DJIEKTPOIBIKYILAS CUJIa CAMOUHIYKIUH.
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DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIDKYILECH CUIIBI MHIYKIIUU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBiaeHUS 21EKTPOMArHUTHOM MHIYKIIMH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koae0anus

KonebarenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHWsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, dwacrtora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnueckuii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuii. [IpeBpamenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTHHM B UACATHBHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYX/ICHHBIC MEXaHHUECKHE KOJIeOaHUsI.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOMAATIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada W MOTPEOJCHHUE DICKTPUYECCKON SHEPrHUU.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, IMHUU AJIEKTPOIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.
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CBOOOTHBIC TEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbLE 60TTHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JIyYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckne ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE MUHCTPYMEHTBHI,
YIBTPa3BYKOBasi IMAarHOCTHKAa B TE€XHUKE W MEAUIMHE, paaap, paJdoONpUEMHHK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHNS MEXaHUYECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHMUii.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJIOMIICHUE,
noJisipu3anus, Tudpakius, HHTepPepeHIIHs.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TpPENOMIIEHHMS CBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.
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CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIO/ICHUSI MAKCHMYMOB M1 MUHUMYMOB B HHTEP(PEPESHITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonHeiHOE pacmpocTpaHeHUEe, OTPAKEHHE U TpejomiieHHe cBera. OnTuyeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tonyyenue cnekTpa ¢ TOMOIBIO TPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI cienMAJILHOH TEOPHH OTHOCHUTEIBLHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Pa3nen 7. KBanroBasi pusnka

Tema 1. Inemenmut K6aHMO60OU ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.

OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNasnenue cera. Onbitel [1. H. JIeGenena.

XHUMHUUYECKOE IEUCTBUE CBETA.
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TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpPOBHSI BSHEpruuM Ha JApyro. Buasl crekrtpoB. CHekTp YpOBHEM 3HEpruM aromMa
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHE TIpOTOHA W HedTpoHa. Hykmonnas Mogmens siapa ['eiizenOepra—lBaHeHKO.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
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Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3ausl, spKkue 3BE3/bI, IIAHETHI, KX BUANMOE JABIKCHHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
1ocyeoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTuky u kBa3apsl. YEpHbIE ABIPHI B Spax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYXEHHBIM IJ1a30M € UCIHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3wkn w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKON KapTHHE MUPA, MECTO (PH3NUECKON KapTHHBI MUpPa B 00IIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcaMd MaTeMaTUKd, OHOJIOTUH, XHUMUHU,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMIPEICICHHE TUIOIAAN IIOCKUX GUryp U o0bEMa Tel.

buonocus: snekrpudeckue sBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYN, KpUCTaJUIM4ecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIOJIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.
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Texnonocusn: TMHUM HJIIEKTPOIIEPENay, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIID,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE Pe3ybTaThl OCBOCHHS Yy4eOHOTO mpeamera «Du3nka» MOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM  POCCHUHCKOTO  OOIIEecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMHM  OOydJaromerocs Kak akKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
Y4acCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIIbHON OpraHU3aIlNH;

YMEHUE B3aMMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUHM C HUX
(GYHKIUSIMHU U HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATETHLHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TPaXKIAHCKON UACHTUYHOCTH, TATPHUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSAM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEJACHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOpaIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JCSITENLHOCTU YIEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4)3cTeTHYeCKOro BOCIMTAHMS

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
¢buznueckoit HayKe;

5)TpynoBoro BocnuTaHusA:

WHTEpEC K pa3audHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DM3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

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

6)3K0J10r14ecKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYIBTYPHI, OCO3HAHHWE TJI00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;
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IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7)IIeHHOCTH HAYYHOI'0 ITO3HAHMSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTD UHANBUIyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJHTATOB IEISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HECHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JJaHUU YYEOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHHs 3aJaud  pe3ylbTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOININE ATbTePHATUBHBIC PEIICHUSI.
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Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTh NH(POPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH O€301IaCHOCTH, THTHEHBI, PECypcoCOepeKeHH s, TPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHnKaTUBHBIE YHUBEPCAIbHbIE YUueOHbIe 1eliCTBUSA:

OCYIIECTBJISITh OOIIEHNE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh IPEUMYILIECTBA KOMAaHAHON ¥ UHIMBUYaIbHOU pabOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ TOCTWKEHMIO: COCTAaBIISITh IUIAH JIEWCTBUM, PACHPEACNSATh POJU C YU4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OIEHUBATh UJCH C IMO3WUIIMH HOBW3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranmszaumus:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO NESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
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JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOIH30BaTh MPUEMBI peIeKCHH ISl OLEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHSI CpeliHero obiiero oopa3oBaHusi y 0OydaronIuXcsl COBEPIIEHCTBYETCS SMOIIMOHAIBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

camMoperyJiupoBaHus, BKJTIOUYAIOLIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOUYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUaiIbHas CUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENO, MACANbHBIA Ta3, MOIENIU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHHUS (TMpOIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH W TBEPABIX TeN, WU3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIEHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBf3b MEXIYy MapaMeTpamMu COCTOSIHUSI Tra3a B M3OIpOLEccaxX, AJIEKTPU3aLMs Tell,
B3aMMOJICIICTBUE 3apAJIOB;
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OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIHAIbHAs SHEPrusi, MeXaHudeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBATh H3YyYEHHBIE TEIJIOBbIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHHUS, HCIOJb3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS dHEprus, padora rasza, KOd(GQGUIHMEHT IMOJE3HOTO ICWCTBUS TEIUIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U IJIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3yeMbIX BEIUYMH, HUX OOO3HAYEHHUS M €IWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXpAaHEHUS MUMITYJIbCa, TPUHLIUI CYHNEPIIO3UIINU CUJI, TTPUHLIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOM SHEPruM TEMJOBOTO JBM)KEHUS
MOJIEKYJT C aOCOJIOTHOW TeMIepaTypol, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHSI MAlMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJIUpOBATH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS M HCIO0JIb30BaThb W3BECTHBIE METOJ/bl OLIEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
[IOJIy4eHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAOJUI U TpaUKOB, JeIaTh BBIBOJIBI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1ab0OPaTOPHOTO 000pyI0BAHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,
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pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUl ¢ ONOPOW Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIONB30BaTh MPH pEmIeHHH Yy4eOHBIX 3ajad COBpPEMEHHbIe HH(POPMAIIOHHBIE
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH MPUMEPHI BKJIAZa POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHnss O€30MACHOCTH MTPHU OOPALICHUH C TPUOOPAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacHpenesarTh OOS3aHHOCTH U IUIAaHUPOBATh JIESATEIBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOYUaAIOUIUXCS YMEHU !

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHUIBI TMPUMEHEHHUS U3YYEHHBIX (PU3UYECKHX MOJIENel: TOUYEUYHbIN
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJE€pHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/Ipa IIPH PELICHUN (GU3UYECKUX 3a]au;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JEHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MHOJApU3aLUs  CBETa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAs! PalMOAKTUBHOCTD;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHMS (IIPOLECCHI),
UCHOJb3ys (U3UYECKUE BEJIMYMHBI: JJIEKTPUUYECKMM 3apsij, cujla TOKa, 3JIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTD MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOro Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusl 3JIEKTPUYECKOI0 M MAarHUTHOIO MOJIeH, MepuoJ U 4YacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce MapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETMUUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IMOoJIypacrajga, SHEPrus CBSA3M aATOMHBIX SAep, NpPU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U
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€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBaATh (PU3MUECKUE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUsl CBETa, 3aKOHbl OTPaKEHMsI CBETAa, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HCIa, HocTyaaTsl bopa, 3aKkOH pajMOaKTUBHOTO pacnaja, MpU 3TOM pas3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHe, CO3aBaEMOE TNIOCKUM 3€pPKalOM, TOHKOH JINH30M;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THUIOTE3y y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCTIOJIb30BAHUEM MPSMBIX U3MEPEHHUI:
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOJTY4YECHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuiaa O€30IaCHOrO Tpyla MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJENbl0, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U MPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHS UX O€30MIaCHOTO MCIIOJIb30BAaHUS B TOBCEAHEBHOM KU3HU;

MPUBOANUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (HU3UKE B TOBCEIHEBHOM JKHU3HHM JUIs
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;
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paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
IPyNIbl, PpAaUOHAIBHO pacHpeleNiaTh OOA3aHHOCTM U IJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTHYeckue
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1.OU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
11 P ) bubnuoreka IJOK
' HBHKE H METO/IBT HAYHHOTO TOSHATHA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2.MEXAHUKA
bub6mmoreka IJOK
2.1 K
HHeMaTHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.3 3 6 1 1
AKCOHE! COXPAHEIIA B MeXaHHke https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMO/INHAMHUKA
31 OCHOBBI MOJNEKYJIIPHO-KUHETHYECKOU 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bbubnuoreka IJOK
3.2 O 10 1
CHOBRL TepMOTMHaMUIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHHUS BEIIECTBA. 5 Bbubnuoreka IJOK
' da30BbIe MEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznena 4.9JIEKTPOAUHAMUKA

bubmnoreka LIOK
41 UEKTPOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBII nekTpruecKuid TOK. Toku B 12 Bbubmmoreka LJOK
' pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro o pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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11 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTnueckue
NporpamMmsl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pazaen 1.2JIEKTPOAUHAMUKA
MaruauTtHoe noje. DIeKTpOMarHuTHas bubmoreka [JOK
1.1 11 1 3
WHTYKIHST https://m.edso0.ru/7f41c97c
Hroro no pazaeny 11
Pa3znen 2.KOJIEBAHUS 1 BOJIHBI
21 MexaHU4eCKHE U 3JIEKTPOMarHUTHhIE 9 1 bubmmoreka LIOK
' KoseGaHust https://m.edsoo.ru/7f41c97c
59 MexaHUYeCKHE U DJIEKTPOMAarHUTHBIC 5 1 bubmmoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 24

Paznen 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OCHOBBI CIIEITHAITEHON TEOPHH 4 1 bubmoreka [IOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
HUroro mo pazgeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 OJ1eMeHThl KBAHTOBOI ONTHKU 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
bu6 K
4.2 Crpoenne atoma 4 nomorexa LIO

https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE 511pO

bubmnoreka LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazpeny

15

Paznea 5.9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

5.1 DJeMeHTBI ACTPOHOMHUH 1 aCTPOPUIUKU 7 bubamorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Pa3zaen 6.OBOBIIAIOLIEE IOBTOPEHHUE

6.1 Ob6o0miatoriee MOBTOpEHUE 4 ﬁ;g;;ﬁfdz(iﬁﬁﬂ £2197¢
Hroro no pazueny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB 1O ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacon
Ne IpakTHyeckue Jlata DJIeKTPpOHHBIE UG POBBIE
Tema ypoka KonrtpossHbie | padoTsi ¢ obpa3soBaTejbHbIE
n/n Bcero H3y4eHH s
padoThbI 00opy10BaHUEM pecypcebl
TP

1 ®dusuka — Hayka o nmpupojae. Hayunsie 1 Bubmorexa [JOK
METO/IbI TIO3HAHKSI OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Poinb 1 MecTo pusuku B hopMUPOBaHUH

2 COBPEMEHHOM (El)aquoﬁ K(flpI;I/IHli MHpa, B 1 bubamorexa LIOK

. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JNeITEIbHOCTH JIFOICH
Mexanuueckoe IBUKEHHUE.

3 OTHOCUTEITLHOCTh MEXaHHYCCKOT O 1 bu6mmoreka IJOK
nerokenns. IlepemMelnerre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHHe

4 PaBHOMEpHOE NIPSMOITMHEWHOE TBMKCHIE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MTPSIMOTMHEWHOE 1 bubmmoreka [IOK
JIBUYKCHUE https://m.edsoo.ru/ff0c372e

5 CroOomHOE azicHue. Y CKOpeHHe 1 bubmmoreka [IOK
CBOOO/THOTO MaICHHS https://m.edsoo.ru/ff0c39cc

7 KpusonuneitHoe neuxenue. puxenue 1 Bbubnuoreka IJOK
MaTepUaIbHOM TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHocUTENBHOCTH 1 amues.

8 I/IflepL?I/IaHBHBIe cucremsl orcuera. [lepBbril 1 Bubmiorexa LIOK

https://m.edsoo.ru/ffOc3be8
3akoH HproToHa

9 Macca tena. Cuna. [IpuHIMD cynepno3unuu 1 bubmmorexa LJOK
cui1. Bropou 3akon HerotoHa st https://m.edsoo.ru/ff0c3be8
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MaTepI/IaJ'II)HOI/IV TOYKH

10 Tperuw 3akoH HproToHa 111 MaTEpUANIbHBIX Bubnmmorexa LJOK
TOUYCK https://m.edsoo.ru/ffOc3be8
1 3akoH BceMHUpHOro TsroreHus. Cuna bubmuoreka IJOK
TspkecTH. [lepBasi KocMU4ecKasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmauoreka LIOK
12 Cuna ynpyroctu. 3akon ['yka. Bec Tema https://m.edsoo.ru/ff0c3el8
Cuna tpenns. Kosdumment tperns. Cuna
13 conpOTEIBneHm Hpql)/l(bI[BLII/I)KeHI/IIf TeNa B brbmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
JKUIKOCTH MJTH Ta3e
[locrymarensHOE U BpalaTenbHOE
14 JIBYDKEHHE a0CONIOTHO TBEPOro Tena. bubmmorexa LIOK
MowmeHnT cuisl. Tlmeuo cuisl. Y ClI0BHUS https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIrO TeNa
HNmnynbc maTepraabHON TOUKH, CUCTEMBI
15 MaTepUabHbIX TOYEK. UMIyNbC CUIIBIL. bubmmoreka [IOK
3aKoH COXpaHEeHHs UMITyIIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
IBUKEHUE
Pabora 1 MmomHOCTh cuibl. KnHeTnaeckas
16 SHEPTUs MaTIe]-:)HaHBHoﬁ toukn. Teopema 00 bubmorexa IOK
_ https://m.edsoo.ru/ff0c4502
M3MEHEHUN KHHETHIECKONH YHEPTHH
[TorenumansHas sueprus. [loreHnuansHas
17 SHEPTHs YIPYTo aeopMUPOBAaHHON bubmmoreka I[JOK
npyXuHbL. [TOTeHIIMATbHAS SHEPTHS TENa https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTH 3EMITH
[loTenmuanpHbIE U HEMOTEHIINATHHBIE CHJIBL.
CBs13b pabOTHI HeHOTeHI_II/IaJ'IVLHLIX CHII C BuGmiorexa LIOK
18 M3MEHEHNEM MEXaHUUYECKOW YHEPTHH

CHCTEMEI TeJl. 3aKOH COXpaHCHUA
MEXaHUIECKOH OHCPrumn

https://m.edsoo.ru/ff0c478c

30



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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19

JlabopaTtopHas pabota «/ccnenoBanue
CBSI3U pabOThI CHITBI C K3MEHEHUEM
MeXaHMYECKON SHEPTHH Tela Ha TPUMeEpe
PaCTsHKEHUS PE3HHOBOTO JKI'YTa»

20

Kontponbhas pabora o Teme
«Kunematuka. flunamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE»

bubmauoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBI€ MTOJIOKEHUST MOJIEKYIISIPHO-
KUHETH4YecKor Teopuu. bpoyHoBckoe
nekenne. Juddysus

bubauoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHHS U B3aUMOJICHCTBHUS
yacTUll BellecTBa. MOoAenu CTpOeHUs Ia3oB.,
JKUJIKOCTEW U TBEPABIX TEI

23

Macca monekyi. KonruecTBo BelecTa.
IToctosiHHas ABoraapo

24

TennoBoe paBHOBecue. TemnepaTypa u eé
usMepenue. [llkana remneparyp lenbcus

JlaTamk
TeMIIepaTyphl

25

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TemrepaTypa Kak mMepa
cpenHell KWHETUYECKON SHEPTUU JBHUKEHUS
MOJIEKYJI. Y paBHeHUE MeHeneeBa-
Knanelipona

JlaTamk
TEeMIIepaTypbl

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c511e

27

3akon [ampToHa. 'a30BbIC 3aKOHEI

28

JlabopaTopHas pabota «lccnenoBanue
3aBUCHMOCTH MEXKIY IapaMeTpaMu
COCTOSIHUSI Pa3peXKEHHOr0 ra3a

1 JlaTuuk
JABJICHUS U
TEeMITePaTyPhl

29

W3omporecchl B naeanbHOM Ia3e U UX
rpa¢uuecKkoe npencTaBieHne

Jatuuxk
JTABJICHUS U
TEeMITepaTyphl

bubmmorexa LIOK
https://m.edsoo.ru/ff0c570e
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BuyTpeHnHss 3HEprusa TEpMOINHAMUYECKOU

30 CUCTEMBI M CITOCOOBI €€ U3MCHEHMSI. Hatamk bubmuoreka IJOK
ABJICHUSI U
KonuuecTBo TemnoTel 1 pabora. BuyTpenHsis 8 https://m.edsoo.ru/ff0c5952
TEMIIepaTypPhl
9HEPrHsl OIHOATOMHOTO HJI€aIbHOTO ra3a
31 Buas! Temonepenaun brbmmorexa LIOK
8 pel https://m.edsoo.ru/ff0c5c36
” znem)Has{ TEIJIOEMKOCTh BEILIECTBA. Taranx Butmorexa LIOK
OJIMYECTBO TEIUIOTHI P TEIJIoNepe/Iaye.
! . 1 P TIOtepen TEMITEPATyPHI https://m.edsoo.ru/ff0c5c36
AnunabaTHBIN TIpOIIECC
[TepBrIif 3aKOH TEPMOAMHAMUKH U €r0 Hatn bubmuoreka ITOK
33 JIaBJICHUS U
MPUMEHEHHUE K U30IpoIeccam https://m.edsoo.ru/ffOc5efc
TEeMIIepaTyphbl
34 HeoOpatuMocThb mporieccoB B MPUPOJIE. bubmmoreka LIOK
Bropoii 3aK0H TepMOANHAMUKA https://m.edsoo.ru/ff0c6230
35 Ipuntmn aevicteus u KI1/] Termopoit bu6mmoreka IJOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIT/I
37 DKoIornyecKue npooIeMbl
TEIIOdHEPT €THKU
38 O6o06marommii ypox «MomekymspHas bubmmoreka [JOK
¢usnka. OCHOBBI TEPMOINHAMUKID https://m.edsoo.ru/ff0c6938
K 0
39 <<§4121J1peinlj11;a1§2 (1());:;((; Tg\ziOBH BrGmorexa LIOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKIDY
[TapooOpa3oBanne U KOHEHCAITHSI. WuukaTop bubmmoreka I[JOK
40
Vcnapenue u KUIeHune TEMIIEPATYPhI https://m.edsoo.ru/ff0c63b6
AOCOIIOTHASI U OTHOCHUTEIIbHAS BIIAKHOCTh bubmmorexa LIOK
41 .
BO31yXxa. HachImeHHbI#H map https://m.edsoo.ru/ff0c64d8
42 Trépnoe teno. Kpucramwmmueckue u bubmmorexa LJOK

amop(HbIe Tena. AHU30TPOIHS CBOKCTB

https://m.edsoo.ru/ff0c65f0
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KpucTayioB. JKunkue KpucTasibl.
CoBpeMeHHbIE MaTepHAaIIbI

IlnaBnenue u kpuctamnuzanus. Y IenbHas Nunuxatop bubmuoreka IJOK
43
Teriota miasienns. Cyomumanus TEMITEPaTyPhI https://m.edsoo.ru/ff0c6708
bubmauoreka LIOK
44 YpaBHEeHUE TEIIIOBOTO OajnaHca https://m.edsoo.ru/ff0c6820
45 DneKTpu3amus Tel. IIEKTPUIECKUN 3apsi. bubmuoreka IJOK
JIBa BHIa SJIEKTPUUIECKHX 3apsi/I0B https://m.edsoo.ru/ff0c6bcc
IIpoBOAHUKH, TUAJIEKTPUKHU U
46 ncI))HyHI:Z)IOBoz[H;KM. 3aK£H COXpaHEHUs JlaTuuk Toka brbmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOro 3apsiia
47 BzaumogerictBue 3apsinoB. 3akon Kymnona. bubmmorexa LIOK
ToueuHbIH DIEKTPUIECKUH 3apPsT https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTh 3JIEKTPUYECKOr0 MOJIS.
48 Hpniupm cynepnomuTIfH 3JIEKTPUIECKUX bubamorexa LIOK
. ! https://m.edsoo.ru/ff0c6df2
niosied. JInHNY HanmpsKEHHOCTH
49 Pabota crt 3eKTpoCTaTHIeCKOT o TOJIA. bubmoreka [IOK
IMorennpnan. Pa3HOCTh MOTEHITHAIOB https://m.edsoo.ru/ffOc6f00
[IpoBoHYKH U AWIIEKTPUKHU B
50 BHI)CKTpf)CTaTqui[:KOM nonIe. JaTtunk Toka bubamoreia LIOK
https://m.edsoo.ru/ff0c7018
JunexTprudeckast MpOHUIIAEMOCTb
51 OnexTpoemrocTs. KoHnercarop bubmorexa LIOK
https://m.edsoo.ru/ff0c7126
59 DNEKTPOEMKOCTh TIOCKOTO KOHIEHCATOPA. bubmmoreka I[JOK
DHeprus 3apsHKEHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Ha60paT?pHa;1 pabora ”I/I3Mepe'1'me 1 Jlarauk Toka
AIEKTPOEMKOCTH KOHAECHCATOpa
[IpuHuun aelcTBUS U NPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMPOBAJILHOTO arapara,

CTPYHHOrO IPUHTEPA. DIIEKTPOCTaTUYECKas
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3ammTa. 3a3eMiIeHUE AIEKTPOonpruOopoB

55

DNEKTPUUECKHUI TOK, YCIIOBUS €r0
cymectBoBanusl. [locTosHubii Tok. Cria
toka. Hampspxenue. ConpoTuBieHue. 3aKoH
OmMa juist ygacTka Ienu

Jatuuk Toka

56

[MTocnenoBaTenbHOE, MapalIebHOE,
CMEIIIaHHOE COCIMHEHUE ITPOBOTHHKOB.
JlaGopaTtopHas pabota «/3yuenue
CMEIITAHHOTO COEINHEHHS PE3UCTOPOBY

0.5 JaTuuk
TOKa

bubauoreka LIOK
https://m.edsoo.ru/ff0c74f0

o7

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO TOKA.
3akon JIxoymnsa-Jlenia

Jatunk Toka

bubauoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa /s TTOTHOM (3aMKHYTOH )

anekTpuyeckoi 1ienu. Koporkoe 3aMbikaHUE.

JlabopaTopnas padora «M3mepenue DJ1C
HCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS

0.5 JaTumk
TOKa

bubmmoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHAS TIPOBOAUMOCTE TBEPIBIX
METaJJIOB. 3aBHCHMOCTb COITPOTHBIICHUS
METaJJIOB OT TEMITepaTypHI.
CBepXIpoOBOANMOCTE

60

DJNEeKTpUYIECKUH TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITyYKOB

JlaTumk TOKa

61

[onynpoBoaHuKH, UX COOCTBEHHAs U
puMecHasi IpoBoaAuMocThs. CBoHcTBa p—N-
nepexona. [lomynpoBogHUKOBBIE TPUOOPHI

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c84ae

62

ONEKTPUUECKUH TOK B PACTBOpaX U
pacmiaBax 3J1EeKTPOIUTOB.
ONEKTPONNTHYECKAsT TUCCOLHALIHSL.
OnexTponns

JlaTumk TOKa

bubmmorexa LIOK
https://m.edsoo.ru/ff0c82ba

63

ONEeKTPUIECKUH TOK B rasax.

bubmmoreka LIOK
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CaMoCTOSTENFHBIN U HECAMOCTOSITEIbHBIN
pa3psaa. Monuus. [Inazma

https://m.edsoo.ru/ff0c84ae

OnekTpuyeckre MpuOOpsl U YCTPOICTBA U UX

bubmauoreka LIOK

64 npakTudeckoe npuMmenenue. [Ipasuna 1 https://m. edsoo.ru/ffoc86fc
TEXHUKH 0€30M1acCHOCTH
N bubmuoreka IJOK
65 O06o0maroNmii ypok «JIEKTPOIMHAMUKA 1 https://m.edsoo.ru/F0c88be
KontponbHas pabora o Teme
«Qnekrpocratuka. [locTosHHBII
66 3NIEKTPUUECKU TOK. TOKH B pa3IuYHbIX 1 bubmuoreka IJOK
cpenax» /Bcepoccuiickast IpoBepOUHas https://m.edsoo.ru/ff0c8a8a
paboTa mpu MpoBeACHUH Ha OyMakHOM
HOCHUTEE
PesepBusIii ypok. KonTponsnas padora mo bubmmorexa LIOK
67 1
Teme "DIeKTpoIuHaAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepeHbIii ypok. O00OIIAOIIHHI YPOK 110 1 bubnuoreka ITOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBHIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME
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11 KJIACC

KoanuecTBO 4acoB

IIpakTHyeckue DJieKTpOHHBIE UG POBBIE
Ne p Jara P bp
Tema ypoka KontposbHbie | paboThI o0Opa3oBaTeJibHbIE
n/n Bcero M3y4eHH s
padoThbI 00opy10BaHUEM pecypcebl
TP
[TocTosiHHBIE MATHUTBI U KX 1
N ATYHUK TOKA U
B3auMojelcTBue. MarautHoe nosne. Bekrop Bbubmoreka LJOK
1 . . 1 MarHuTHOTO
MArHUTHOM WHAYKIHMA. JINHUY MarHUTHON https://m.edsoo.ru/ff0c9778
OISt
HHIYKIAN
MarauTHOE 110jIe MPOBOJIHUKA C TOKOM. ATYHUK TOKa U
2 0 5 B P . 1 a bubmoreka [IOK
neIT OpcTena. Bzanmosneiictere MAarHUTHOTO
p https://m.edsoo.ru/ff0c98fe
MIPOBOIHUKOB C TOKOM oJIst
1 JlaTumk TOKa
JlabopaTtopHas pabota «/3yuenue A bubmmoreka [IOK
3 1 Y MarHUTHOT'O .
MarHUTHOT'O OIS KATYIIKH C TOKOM) o https://m.edsoo.ru/ff0c98fe
oISt
[eiicTBME MarHUTHOT'O NIOJISL HAa POBOJHUK
1 JlaTuuk TOKa
¢ TokoM. Cmta Amrrepa. JlabopaTopHas bubmmoreka [IOK
4 . 1 A MAaTHUTHOI'O
pabora «HccaemoBaHue qEHCTBUSL o https://m.edsoo.ru/ff0c9ac0
OISt
ITOCTOSTHHOTO MarHMUTa Ha PaMKY C TOKOM)»
eficCTBHE MarHUTHOTO TIOJISI Ha
5 A s BADSKE ac Ciuma 1 bu6mmoreka IJOK
JIBUK ST 3apsDKEHHYO0 JacTully. Cui
I P yi0 y https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cust Jlopenia
OnexkTpoMarHuTHast uHIyKus. [Totok
6 BEKTOpa MarHUTHOU MHAYKIMU. DC 1
WHIYKUUU. 3aKOH 3JEKTPOMarHUTHOM
nHayknuu Papanes
1 JlaTuuk TOKa
JlabopaTtopHas pabota «/ccnenoBanue bubmmorexa LJOK
7 1 1 MarHUTHOTO

SBJICHUSA BHGKTPOMaFHHTHOﬁ HWHAYKOUW

IIOJIA

https://m.edsoo.ru/ff0cal50
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WnpykTuBHOCTS. SIBIIEHHE CAMOWHAYKIIHH.
O1C caMOMHAYKIUU. DHEPTUS MATHUTHOTO
MOJISl KATYIIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE
none

JlaTuuk TOKa U
MarHuTHOTO
OIS

bubmuoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuuecKrue yCTpoiCcTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, AEKTPOJABUTATEND,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHIL,
WHJyKLMOHHAS TI€Yb

10

O06o06marorumii ypok «KMarHuTHoE moJie.
QHCKTPOMaI‘HI/ITHaSI HUHIOYKIUD

bubauoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTposnbHas pabora o TeMe «MarHuTHOe
rosie. DIEKTPOMATrHUTHASI HHTYKITHSDY

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cad58

12

CB000/IHBIC MEXaHHYECKUE KOJIeOaHusI.
I'apMonnyeckue Konebanus. YpaBHEHUE
rapMOHHYECKHX Kosiebanuit. [IpeBpainenue
SHEPruu

JlaTamk
YCKOPEHUS

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «MccinenoBanue
3aBHUCHMOCTH TIEPHOJIa MAITBIX KOJeOaHnH
rpy3a Ha HATH OT JUTMHBI HUTH H MACCHI

rpy3a»

1 JlaTuuk
YCKOpEHWSI

14

Konebarensupi kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOIEOAHHS B
U/IeaIbHOM KOJIe0aTeTbHOM KOHTYpE.
AHaNOTUsI MEXTy MEXaHUIECKUMH 1
AJIEKTPOMATHUTHBIMHU KOJIeOaHUSAMH

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIuU B UACAITBHOM KOJIeOaTeIbHOM
KOHTYype

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

16

Hpe):[CTaBJ'ICHI/Ie 0 3aTyXaromumx
KoJIeOaHUSIX. BBIH}OK,I[GHHLI@ MCXaHHUYCCKUEC

JlaTumk
YCKOPEHHSI

bubmmorexa LIOK
https://m.edsoo.ru/ffOcbb86
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konebanus. Pesonanc. BeiyxneHHbie
JNEKTPOMAarHUTHBIC KONEeOaHUs

[lepemennpid Tok. CUHYCOUAATBHBIN
IIEpEMEHHBIA TOK. MOIIIHOCT NIEPEMEHHOT0

bubmauoreka LIOK

17 TOKa. AMIUTUTY/IHOE U JICUCTBYIOIICE https://m.edsoo.ru/ffOcbd34
3HA4YCHUEC CUJIbI TOKA WU HAIIPSZKCHUSA
18 Tpancdopmatop. [IponsBoacTBo, nepeaaya
1 TIOTpebIIeHUE IEKTPUIECKON SHEpTUn
YcTpolcTBO M TpaKTHYECKOE MPUMEHEHNE
19 3nelzpnquKorop3BOHKa, reHepETopa bubamorexa LIOK
. https://m.edsoo.ru/ff0cc324
MEePEMEHHOT0 TOKA, JIMHUHN 3JIEKTporepeiad
OKOJIOTHYecKue PUCKU TIPU TPOU3BOICTBE
20 anekTpodHeprun. KyabTypa HCronb30BaHMs
3JIEKTPOIHEPTUH B TTOBCEHEBHOU KUZHU
MexaHn4YeCKHe BOTHBI, YCIOBUS
21 pactpoctpanenus. [leproa. CkopocTh bubmmoreka [IOK
pacrpoCcTpaHeHus U JJIHHA BOJIHEIL. https://m.edsoo.ru/ffOccab4
ITonepeunsie ¥ MPOJOIBHBIE BOIHBI
99 3Byk. CKOpOoCTh 3ByKa. | pOMKOCTH 3ByKa. bubmmoreka LIOK
Bsicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 ONEeKTPOMATrHUTHEIE BOJTHBI, X CBOWCTBA U bubmmoreka [IOK
ckopocTh. I1Ikaa sIIeKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUTIBI PaHOCBSA3U U TEICBHICHUS.
PazButue cpencts cBsizu. Paguonokamus
KonTponsnas padora «Konebanus u bubmmoreka I[JOK
25
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[psimonuHeitHOE pacpocTpaHeHUE CBETa B
26 O,ZI[)HOPOHHOﬁ cpez[r;. T(E)qeqll;)mﬁ UCTOYHUK bubmorera [IOK
https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
27 OtpakeHne cBeTa. 3aKOHBI OTPaAXKECHHUS bubmmorexa LJOK
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ceera. [loctpoenne n3o00paxxeHUH B
IUIOCKOM 3epKaje

https://m.edsoo.ru/ff0cd4e0

IIpenomnenue ceera. [lonHoe BHyTpeHHEE

bubauoreka LIOK

28 otpaxenue. [IpeaenbHbIW Yol MOIHOTO https://m. edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
JlabopaTtopHas pabota «/3mepenue bubmuoreka ITOK
29
MOKa3aTelsl TPETIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunssel [TocTpoeHre n300paskeHUi B JIMH3E.
30 dopmyia TOHI:I)<OI71 JIMH3BL gBennquHe bubamorexa LIOK
https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlabopaTtopHas pabota «/ccinenoBanue
CBOMCTB M300pa)KCHUH B JTUH3AX)
Hucnepcus cera. CIOXHBIN cocTaB 0eoro
32 ceera. L{Ber. JlTaboparopHas paboTa
«Habnroienre aucnepcuu CBETa
33 Wurtepdepennus ceeta. JJudpakius ceera. bubmmoreka [IOK
JudpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonnepedHOCTHh CBETOBHIX BOJIH. bubmmoreka [IOK
Iomnstpu3arius ceera https://m.edsoo.ru/ffOcf02e
35 OnTrdaeckue mpudOpEI ¥ YCTPOHUCTBA U
YCIIOBHUS UX 0E30MacHOr0 MPUMEHEHUS
I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOU
36 MEX&HEKI/I. %OCTyJ‘IaTBI crenuanbHOu Brbmiorexa LIOK
https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEIIbHOCTH
37 OTHOCUTENFHOCTh OJJTHOBPEMEHHOCTH. bubmmoreka I[JOK
3amMe/ieHne BPEMEHU M COKPAIICHUE [UTHHBI https://m.edsoo.ru/ff0cfa42
OHeprusi U UMILYJIbC PEISITUBUCTCKON
38 qaCTI:/IuLI. CBﬂsz MaCfH C 3HEPTUen U bubmmorexa [IOK
https://m.edsoo.ru/ffOcfc68
HAMITYJTECOM. DHEPTHS TTOKOS
39 Kontponbhas padora «Ontruka. OCHOBBI bubmmorexa LJOK
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CHeHHaHLHOﬁ TCOpUU OTHOCUTCIILHOCTU

https://m.edsoo.ru/ff0cf6f0

40 ®otonbl. Popmyna [Inanka. DHeprus u Bubmmoreka LJOK
uMITyJbe (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpbITHE U UcclienoBanue Gorodddhekra. bubmuoreka ITOK
Omwitel A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHHE
42 31/fHIHTG$H& zmq:bq)omaq)(}}?ema. «Kpacnas bubamorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuiay Goroadderra
43 Hasnenue csera. OnbiTe! I1. H. JleGenena. bubmuoreka IJOK
XUMHUUYECKOE JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCKre yCTPOICTBA U IPAKTUYECKOE
44 npuMeHeHue: GoTodaeMeHT, HoToaTIUK,
COJIHEYHas OaTapesi, CBETOANO/
45 Pemrenne 3ay1ad mo TemMe «IE€MEHTHI bu6mmoreka IJOK
KBaHTOBOH OITHKI https://m.edso0.ru/ff0d0302
Monenb atoma ToMcoHa. ONBITHI
46 Pe3IeIpq)op11a 10 PacCeTHUIO O.-JaCTHIIL. bubmorexa IOK
https://m.edsoo.ru/ff0d091a
ILnanerapnas Mojenb aToMa
bu6mmoreka IJOK
4 Hoerynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyuenne n mornomeHue (GOTOHOB IpH
48 nepzfone aToMma ¢ OE{OFO qu;OBHﬂ 3Helr))mn Bu6miorexa LIOK
N https://m.edsoo.ru/ff0dOafa
Ha apyroil. Buael ciektpoB
Bonnossie cBorcTBa yactull. BonHel ne
Bpovns. KopnyckynsapHo-BomHOBOW bubmmoreka I[JOK
49
nyanu3M. CIIOHTAaHHOE U BBIHY)KJICHHOEC https://m.edsoo.ru/ff0d0ca8
M3ITydeHue
OTKpBITHE PATNOAKTHBHOCTH. OTBITHI BuGmiorexa LIOK
50 Pesepdopaa o onpezeneHnio coctasa

PAANOAKTUBHOI'O U3JIYyYCHUS

https://m.edsoo.ru/ff0d0fd2

40



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
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

51

CaoricTBa anbda-, 6era-, raMMa-u3TydeHHsI.
Bnusinue paaroakTUBHOCTH Ha KUBBIE
OpraHu3MbI

52

OTKpbITHE TPOTOHA U HEWTpOHA. M30TOIbI.
Anbda-pacnan. DNEKTPOHHBIA U
MO3UTPOHHBIN Oera-pacmaj. ['amma-
H3ITy4eHne

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

53

OHeprus CBsi3u HYKJIOHOB B sfpe. SaepHbie
peakiuu. AnepHbid peakrop. [Ipodiiemsi,
MIEPCIEKTUBBI, IKOJIOTUYECKUE ACIIEKTBI
SJIEPHOU SHEPTETUKU

bubauoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKPBITHE
mo3uTpoHa. MeTosl HaOIIoIeHHS 1
perucTpanuu 3JIEMCHTAPHBIX YaCTHII.
Kpyrasiit cton «DyHiamMeHTaIbHbIE
B3aUMOJACHCTBH. EMUHCTBO QU3HIECKON
KapTUHBI MEPa»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Orarbl pa3BUTHA acTpoHOMHH. [IpukiaaHoe
U MUPOBO33PEHYECKOE 3HAUEHHUE
acTpoHOMHH. Bun 3B€31HOTO HEbAa.
Co3sBe3aus, spKue 3BE3 61, TUTAHETHI, HX
BuauMoc aprkenre. CollHEUHas cucreMa

56

Comnune. ConHednast akTUBHOCTb. VICTOUHUK
sHeprun COoNHIIA U 3BE3]T

57

3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3/bI TJIaBHOM IIOCICA0BATEIILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHBIE
MPEACTABIECHUS O IPOUCXOXKICHUN U
ooy ColHIA U 3BE3]

58

Mineunbid [yt — Hama ["anaktuxa.
TTonoxxenue u agemxenne CoiHIA B

41



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

l'anaktuke. I'anaktuku. YepHble ObIpEI B
siIpax raJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopust
bonsuioro B3psiBa. PenukroBoe usnydeHue.
MeraranakTuka

60

Hepermennblie npo0iieMbl aCTPOHOMUHN

61

KonTponbsHas pabora «DJeMEeHTBI
ACTPOHOMHH U aCTPOPUIUKUY

62

O6o06matomuii ypok. Poib ¢puznku n
aCTPOHOMMH B 3KOHOMHUECKOM,
TEXHOJIOTMYECKOM, COIMAIbHON 1
3THYECKOM chepax JeATEIbHOCTH YeI0BeKa

63

O06o06maromnuii ypok. Ponb u Mecto ¢pusnku
1 aCTPOHOMMH B COBPEMEHHON HayYHOU
KapTHHE MUpPa

64

Oo6o06maromnumii ypok. Ponb pusuueckoit
TEOpHH B (OPMHUPOBAHUH MTPEACTABICHHUI O
(uznyecKoll KapTHHE MUPa

65

O6o06marommii ypok. Mecto dhusmaeckont
KapTHUHBI MUpPa B 00IIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUH O
npupoze

66

PesepBubii ypok. MarauTHoe nose.
OneKkTpoMarHuTHAs MHIYKIHS

67

PesepBubiii ypok. Ontrka. OCHOBBI
CHELHAIbHON TEOPUH OTHOCHTENBHOCTH

68

Pesepnsrit ypok. KBantoBas ¢usuka.
OJeMeHThI aCTPOHOMUU M aCTPOU3UKU

bubmmorexa LIOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 VAEHUKA

®dwusuka, 10 xnace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. nmox penakuueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienuey

» ®uswnka, 10 xiracc/ Mskumes ['.51., [lerpoBa M.A., CremranoB C.B. u apyrue, O0miecTBo ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «/I[PODA»; AkinonepHoe oOuiecTBo «M31arenscTBo
«IIpocsemeHnne»

®wuzuka. 10 knacc: yueOHUK 111 00111€00pa30BaTENbHBIX OpraHU3alnii: 6a30BbIi ypOBEHb /
I'.4. Mskumes, b.b. byxosues, H.H.Cotckuii; mog penakuueit H.A. ITapdentoeBoii. — 5-¢
n3nanue. — M.: [Ipocsemenue, 2019. — 416 c. (Kimaccuueckuii kypc). ISBN 978-5-09-
067854-4.

®dwusuka, 11 xkmacc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. nox penaxiueit
[TapdentreBoit H.A., Akimnonepnoe odmectso «M3maatenbetBo «IIpocBernienuey

» dusuka, 11 xknace/ Mskumes I'.41., [lerpoBa M.A., Crenanos C.B. u apyrue, O6miectBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; Akimoneproe oobmectBo «M31aTenbcTBO
«IIpocsemenue»

®dwusnka. 11 kmace: yueOHUK 17151 00111€00pa30BaTENbHBIX OpraHu3alnii: 0a30BbI YPOBEHD /
I'.4l. Mskumes, b.b. byxosues, H.H.Cotckuii; non penakmnueit H.A. IlapderTtreBoii. — 5-¢
m3nanue. — M.: [Ipocsemenne, 2019. — 416 c. (Kmaccuuecknii kypc). ISBN 978-5-09-
067854-4.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Pa6oune nporpammel k muann YMK I'. SI. Mskuiesa : yaebHOo-MeTommueckoe nocodue / O.
A. Kpeicanoga, I'. SI. Mskumies. — M. : JIpoda, 2020

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bu6nuoreka LIOK. Mudoypoxk. Pemry EI'D. POIII
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