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HHOACHUTEJIbBHASA 3ATIMCKA

[Iporpamma 10 (u3uke 0a30BOro ypOBHS HA YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMs pa3pabOoTaHa HAa OCHOBE IMOJIO)KEHWH U TpeOOBaHWMU K pe3yJbTaTam
OCBOEHHS OCHOBHOM 00pa30BaTesIbHOM NporpaMMel, rpeacrabieHHbix B PI'OC COO, a
Takke c yd€toMm (QenepanabHO paboueld MporpaMMbl BOCHHUTAHUS W KOHUEMIWU
npenofaBaHus yueOHoro mnpeamera «®Pusuka» B 00pa30BaTeNbHBIX OPraHU3aLUAX
Poccuiickoii @eaepannn, peanu3yonmx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConepxaHue mnporpaMmbl 10  (U3UMKE HampaBieHO Ha  (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa odyyaromuxcsi 10—11 kmaccoB nmpu 00yueHUU Ux
¢u3uke Ha 0a30BOM YypOBHE HA OCHOBE CHUCTEMHO-JAESTENIbHOCTHOTO TOJIX0/a.
[Iporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusiM OPI'OC COO k miIaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM U METANpEIMETHBIM pe3yJbTaTaM OOYy4YEeHHs, a TakKxKe
YUYUTHIBAET HEOOXOAMMOCTh peaju3allid MEXKIPEAMETHBIX CBs3ed (U3UKUA C
€CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMHM TpeaMeTaMu. B Hell onpenesnstoTcsi OCHOBHBIE
1en u3ydeHus (U3MKU Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHWs, IUIAHUPYEMbIC
pe3yNbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METANPEAMETHBIE, IPEAMETHBIC (Ha
06a30BOM YpOBHE).

[Iporpamma no gu3rke BKIIOYAET:

e IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HKU Ha 0a30BOM YPOBHE, B TOM

YrClie IPEeIMETHBIE Pe3yIbTAThI MO TOAaM 00yUYECHHUS;

e conepkaHue yueOHoro mpenmMera «Pusnka» mo rogam o0yueHusl.

®du3rka Kak Hayka 0 HauboJsiee OOIIMX 3aKOHAX MPUPObI, BHICTYIAsi B KaUECTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAHHMU 00
okpyxatmeMm wmupe. [KonpHBIE Kypc QU3UKH — CHCTEMOOOpAa3yIOIMA ISt
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIeXKaT B
OCHOBE TMPOIIECCOB W SIBJICHWI, W3y4aeMbIX XHUMHEH, Ouosiorueut, Qusndeckomn
reorpadueil U actpoHomueil. Mcnonb3oBaHuE U aKTUBHOE MPUMEHEHHUE (PU3MYECKHUX
3HAHWI oOmpenessseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, ITOJIYyYEHUS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3ydeHue (u3MKM BHOCHT OCHOBHOW BKJaa B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaroumxcs, B GopMupoBaHUe
YMEHUN NPUMEHSTh HAay4YHbIA METOJl TO3HAHWS TPHU BHIIIOJIHEHHMM HMHU Yy4eOHBIX
HCCIIeIOBaHUM.

B ocHoBy kypca ¢usukm 11 YPOBHSI CPEIHETO OOIIETo 0Opa30BaHUS IMOJIOXKEH
P UAEH, KOTOPbIE MOKHO PacCMaTPHUBAaTh KaK MPHUHIIMIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual M3 BCEX pa3lieNioB (DU3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanusayuu. B cooTBeTCTBHM C HEW MaTtepuan Kypca GU3NKU 00beAMHEH
BOKpYr (¢usnueckux Teopuil. Benmymmm B Kypce sBisieTcs (opMUpOBaHUE
NPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuzauus mnpeanojaracT HCHOJb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa (GU3NYECKON HAyKU, OCMBICIICHHE CBSI3U Pa3BUTHS (DU3UKU
C pasBuTHEM OOIIECTBAa, a TaKXKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOoOIieMaMu.

Hoes npuxnaonoii nanpasnrennocmu. Kypc pusmuku npeamnonaraetT 3HaKOMCTBO C
IMIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIOKEHUN U3yUEHHBIX TEOPUH
1 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs IMOCPEICTBOM  BBEACHHUA  3JIEMEHTOB
COJIEp)KaHusl, TMOCBAUIEHHBIX SKOJOTHUECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpBIE
CBSI3aHBl C pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCyXAeHHs MpoliIem
PalMOHAIBHOTO MPUPOJIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

CtepHEBbIMU d3JEMEHTaMU Kypca (U3MKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIIOTCS  (¢u3nyeckue Teopun (popmupoBaHHE NPEACTABICHUN O
CTPYKType NOCTpOeHUs (PU3MUECKON Teopuu, poiu (yHAAMEHTAIbHBIX 3aKOHOB H
IOPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH
TEOPHU, JIJIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).

CHUCTEeMHO-JeSTENbHOCTHBIN TOJIX0T B Kypce (PM3UKHU Peau3yeTcs MPexXJe BCEero
3a CYET OpraHu3aluy SKCIEPUMEHTAIBHON AesTeNbHOCTH 00ydaromuxcs. /st 6a30Boro
YpOBHSA Kypca (HU3UKM — O3TO  HCIOJB30BAHHE CHUCTEMBI  (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U J1A00PATOPHBIX pabOT, KOTOPbIE B IPOrpaMME T10
¢u3uKe 00beTMHEHBI B OOIIUHN CIUCOK YYEHUYECKUX MPAKTUYECKUX paboT. Brinenenue
B YKa3aHHOM IepevHe J1adopaTOpHBIX padOT, MPOBOAUMBIX Ui KOHTPOJS U OICHKH,
OCYIIECTBIISIETCSl YYaCTHHUKAMHU 00pa30BaTEeIbHOrO MPOIecca UCXO U3 OCOOCHHOCTEH
IUTAHUPOBAHMS U OCHaIeHUs kaOuHeTa ¢usuku. [Ipu s3ToM obGecnieurnBaeTcsi OBJIaieHNE
OoOy4arouMMuUCs YMEHHUSIMU TPOBOJUTH KOCBEHHbIE M3MEPEHUs, HCCIEIOBaHUS
3aBUCUMOCTEN  (PU3MYECKUX BEJIMYUH U TIOCTAHOBKY OMNBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiroe BHUMaHMe yAenseTCs peUICHUIO pacYETHBIX U KaYeCTBEHHBIX 3a1a4. [Ipu
STOM JJI1 Pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCA 3a7aud C SIBHO 3aJaHHOMU
¢u3MYecKo  MOJENblO, MO3BOJISIIONIME  MPUMEHSATh  M3Y4YEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca, TaKk U UHTETPUPYS 3HAHMS U3 Pa3HBIX
paznenoB. J{ns KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3aJaHHs Ha OOBSICHEHHE
npoTeKkaHus (U3NYECKUX SBJICHUN U MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue
BbIOOpa (U3HUECKOM MOJIENH JIJISl CUTYAlMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu ®I'OC COO k maTepuaabHO-TEXHUYECKOMY
o0ecniedyeHr0 y4eOHOTO mporecca 0a30BbIi ypOBEHb Kypca (H3UKA Ha YpPOBHE
cpenHero o0uiero o0pa3oBaHusl JOJDKEH U3ydaThCsl B YCIOBHSIX MPEAMETHOTO KaOMHETa
GU3MKM WM B YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-
Hay4yHOro nukjaa. B kabuHeTe (QU3MKU JOMKHO OBITH HEOOXOIUMOE J1abOpaTOpHOE
0o0OpyI0BaHUE [JIsl BBITIOJIHEHMSI YKa3aHHBIX B MpOrpamMme Mo (U3MKe YUYEHUUYECKUX
MPAKTUYECKUX PabOT M TEMOHCTPAIMOHHOE 000PYI0BaHNUE.



JleMoHCTpanmoHHOE 000pyAoBaHne (HOPMHUPYETCS B COOTBETCTBUU C MPHHIIUIIOM
MUHUMAJIBHON TOCTATOYHOCTH W OOECIeYMBAET TIOCTAHOBKY TIIEPEUYHCICHHBIX B
nporpamMme 1o (U3MKE KIFOYEBBIX JEMOHCTPALMK IS HMCCICIOBAaHUS H3Y4aeMbIX
SIBJICHUH U TPOIIECCOB, IMITUPUIECCKUX U (PYHIAMEHTAILHBIX 3aKOHOB, HX TEXHUYECKHUX
IIPUMEHEHUN.

JlabopatopHoe oOopymoBaHWE ISl YUCHHUECKHX TPAKTHUYECKHUX  padoT
dbopMupyeTcsi B BUJIE TEMAaTHYECKIX KOMIUIEKTOB M 00eCreYnBacTCs B pacyére OJHOTO
KOMIUIEKTa Ha JBYyX OOydYarommxcsa. TeMaTHuecKrue KOMIUIEKTH JITaO0opaTOPHOTO
000OpyIOBaHUS JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUU
aHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPHUTEIILHBIX CUCTEM
B BUJI€ IIU(POBBIX JIAOOPATOPUIA.

OCHOBHBIMU TIENIIMH U3Y4YCHHS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opMHpoBaHHE UHTEPECA U CTPEMIICHUS 00YYAIOIIMXCS K HAYYHOMY H3yUEHUIO

MPUPOIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEJCTABICHWH O HAYYHOM METOJe TO3HAHHWS U (OPMUPOBAHHE
MCCJICJIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUs KaK pe3yJibTaTa H3yUYeHUs OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHue yMEeHHI OOBSICHSATH SBJICHUS C WCIOJIH30BAaHUEM (PU3NUECKUX
3HAHWUW U HAYYHBIX JIOKA3aTEeIbCTB;

e (dopmupoBaHHE TPEACTABICHUH O poiud (PU3UKK IS Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne STuX Ienel oOecreunBaeTcs peIHIeHHeM CIeAyIoUMX 3aaad B

mpoIiecce u3yueHus Kypca (PU3MKd Ha ypOBHE CpeaHETO o0Iero oopa3oBaHus:

e TMPUOOpPETEHHE CUCTEMbl 3HAHUM 00 OOHUX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHUSAX, BKJIIOYAas  MEXaHWKY, MOJCKYJSIpHYIO  (U3HKY,
ANEKTPOINHAMHUKY, KBAHTOBYIO (DM3HMKY M DJIEMEHTHI aCTPODU3HKY;

e (opMupoBaHue yMEHUN MPUMEHSATH TEOPETHUUYCCKUE 3HAHMS I OOBSICHEHUS
bu3nYeCKnX SBICHUN B MPUPOJE U IJS NMPUHATHS MPAKTHUYECKUX PEIICHUN B
MOBCETHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUS PAa3IUYHBIX 3a/1a4 C SIBHO 3aJJaHHON (PU3UIECKON
MOJIETIbIO, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/jaHe (DPU3HUECKON
MOJIEIH, aJICKBATHON yCIIOBUSAM 3aa4H;

e TOHWMAaHHE (PUINYCCKUX OCHOB U TMPHUHIMIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKHX IPOIECCOB, WX BIUSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJAQJICHUE METOJAAMH CaMOCTOSTEIIFHOTO IUIAHUPOBAHUS U TPOBEICHUS
(U3MYECKUX OKCIIEPUMEHTOB, aHallM3a ¥ WHTEpHpeTanuu WHPOPMAIHH,
OTIpe/ieNICHUs TOCTOBEPHOCTH MOJyYEHHOTO Pe3yibTara;

e CO3JaHME YCIOBHH I Pa3BUTHS YMEHHHA MPOEKTHO-HUCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.



Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpaszoBanust orBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hejaenmo), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedyeHb Ja00paTOpHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYWTEIh JIETIAET BBIOOP
NpoBENECHUsT JabOpaTOpPHBIX pabOT W  ONBITOB € YYETOM HWHIUBUIYATbHBIX
0COOCHHOCTEHN 00yYarOIMNXCS.

COILEP KAHUE OBYUYEHUA
10 KJTACC

Pazgea 1. ®u3uka U MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o npupone. HayuHble MeTOAbI NIO3HAHUSA OKPYIKAIOIIET0 MHUpA.
Ponp »KkcnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUSA NPUPOABI. ODKCIEPUMEHT B
¢busuke.

MonenupoBanue (GuU3MYECKUX SIBICHUH W TpoueccoB. HaydHble TrumoTessl.
dusnyecknue 3aKOHbI M TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u Mecto (pu3uku B pOpMUPOBAHUN COBPEMEHHOM HAyYHON KapTUHBI MHUpaA, B
IIPAKTUYECKOMN JEATEIbHOCTHU JIIOIEN.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JBrKeHHE. (OTHOCUTENBHOCTh MEXAHWYECKOTO  JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

ITepemenienue, CcKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MaTepUualibHOW TOYKH, KX TMPOEKIMM HAa OCU CHCTEMBbI KOOPAMUHAT.
CrnoxxeHue nepeMereHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PpPaBHOYCKOPEHHOE MpPSIMOJIMHEWHOE nBMXeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMelIeHUus] MaTeprualbHON
TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaICHUS.

KpuBonuneitnoe nuxenue. J[BrmkeHHe MaTepUaIbHOM TOYKHU MO OKPY>KHOCTH C
MOCTOSIHHOM TI0 MOJAYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTb, JJUHEHHAsE CKOPOCTh. [lepros
1 yactoTta oOpanieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHuyeckre yCcTpoCTBa U MPAKTUYECKOE MPUMEHEHHE: CHUIOMETP, JTBHKEHUE
CHaps10B, LICTTHbIC U PEMEHHBIE MEpe/Iavu.

Jlemoncmpayuu



Mopens cuCTEMBI OTCYETA, WILIIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeoOpazoBanue IBUKEHUMN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3AYX€E U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenne naBwkeHuss Tena, OpOMIEHHOTO TIOA YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO aJeHHUS.

Hanpagienne ckopoCcTH pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3yueHne HEPaBHOMEPHOIO [BWXKEHHS C LEJNbIO OINPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY IYTSIMH, HIPOWIECHHBIMU TEJIOM 34
MOCJIEI0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUYKEHUU C
HA4YAJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHune NBUKEHHUS IAPUKA B BA3KOM KUAKOCTH.

N3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIprHmmn otHocuTensHOCTH ['anunes. Ilepsoiii 3akoH HeroTona. MHepunanbhbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cuil. Bropoil 3akoH HeroToHa s
MarepuaabHOU TOUKU. Tpernii 3akoH HproToHa 111 MatepuanbHbIX TOYEK.

3akoH BceMupHOTro TaroteHus. Cuna tsixectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buabsl TpeHusi (mokosi, CKoyibkeHUs, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEeHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna
CONPOTHUBJIEHUS MIPU JBWKEHUU TeJa B KUAKOCTH WJIU Ta3e.

[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaimieHusd. [lnedo cuibl. Y CcnoBus paBHOBECUS
TBEPJIOTO TEJIA.

TexHuueckne yCTpoWCTBA M IPAKTHUYECKOE MPUMEHEHHUE: MOIUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepUUH.

CpaBHEHHE MacC B3aUMOJAEHCTBYIOIIUX TEJL.

Bropoiu 3akon HeroToHa.

N3mepenne cui.

CrnoxxeHue CHIL

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT nedopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHUE CUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol



N3yuenue ABmxkeHUs1 OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTM CWJI YOPYTOCTH, BO3HHUKAKOIIMX B TNPYKHUHE U
pEe3MHOBOM 00pa3siie, OT uX JeopMariuu.

Hccnenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonvt coxpanenus 6 Mexanuke

Nmmnynbsc MaTepuanbHOM TOUKM (Tea), CUCTEMbl MaTepUaNIbHBIX ToueK. Mmmymbe
CWJIbl M U3MEHEHHUE HMITyJbCa TeJa. 3aKOH COXPAaHEHUs WMITyJbca. PeakTuBHOE
JBUKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnyeckass sHeprus MaTepuaibHOM TOUKH. Teopema 00 U3MEHEHUU
KMHETUYECKOW dHEPTHUHU.

[TorenumanbHas 3Heprusi. [loTeHnuanbHas 3Heprus ynpyro aehopMHpPOBAHHON
npyxuHbl. [loTeHmanbHas sHeprus Tena BOJIM3H MOBEPXHOCTH 3EMIIH.

[loTeHuuanbHble ¥ HENMOTEHUUANbHbIE CHUJIbl. CBsA3b pabOTHl HEMOTEHIIHMATIBHBIX
CUJI C H3MEHEHHMEM MEXAHUYECKOW DSHEPrUM CHUCTEMBI Te€J. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHME: BOJIOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUYECKYIO M OOPaTHO.

Yuenuueckuiui sxkcnepumenm, nabopamopnvie pabomol

N3yuenne aOCONIOTHO HEYNPYroro yjaapa ¢ TIOMOUIbIO JBYX OJIMHAKOBBIX
HUTSAHBIX MAasTHUKOB.

HccnenoBanue CBsA3M pabOThI CHIIbI C U3MEHEHHEM MEXaHMYECKON SHEepruM Tela
Ha IPUMEPE PACTIKEHUS PESUHOBOTO XKI'yTa.

Paszpnen 3. MoaekyasipHas pu3nka ¥ TepMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KWHETUYECKOM TEOPUM M UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe gBwxkenue. [duddys3us. Xapakrep IBMKEHUS U
B3aMMOJEHCTBUS YaCTUL BeulecTBa. MOJENN CTPOEHHUS Ta30B, KUJIKOCTEN U TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BEIECTBAa Ha OCHOBE 3THX Mojeieil. Macca u pa3mepbl
Monekys. Konnuectso BemecTsa. Iloctossnaas Asoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkama Ttemmneparyp
Llenbcus.

Mopens upeanbHOro rasa. OCHOBHOE YpAaBHEHHE MOJIEKYJSAPHO-KMHETUYECKOU
TEOPUHU UJCANBHOTO ra3a. AOCOIIOTHAS TEMIIEpaTypa Kak Mepa CpeHe KHHETHUECKOH
SHEPruM TEIUIOBOTO ABMKEeHHUs 4dacTull rasa. lllkana tremneparyp KensBuna. 1'azoBbie
3akOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3ompoueccel B



UJCAIbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0pa, N300apa.

TexHuueckue ycTpoiicTBa U MpakTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMmBITHI, OKA3bIBAIOIINE TUCKPETHOE CTPOSHUE BelecTBa, (hoTorpaduu MOJICKYI
OpraHUYeCKUX COCTUHEHUH.

OmnbIThl 10 MU HY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita IllTepHa.

OMmBITHI, JOKA3bIBAIOIINE CYIIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOJIEHCTBUAI.

Mopenb, wiocTpupyonas Ipupoay AaBieHUs Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE  YPAaBHEHHE  COCTOSHUS  HUJCAIbHOrO  Tasa,
M30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEpPEHU 00bEMa
KOMHATBI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCHUMOCTH MEXAY IapaMeTpaMHu COCTOSIHUSI Pa3pesKeHHOIO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

Tepmogunamuueckass cucteMa. BHYTpeHHsAs »Heprus TepMOAMHAMUYECKON
CUCTEMBI M crocoObl €€ u3MeHeHus. KoymuecTBo Temnorel M paborta. BHyTpeHHss
SHEPrusi OJJTHOATOMHOIO UJAEATbHOTO Ta3a. Bujsl Temmonepeaauu: TEIIONPOBOAHOCTD,
KOHBEKIIWSA, U3TyYeHHUE. Y IeIbHAS TETUIOEMKOCThD BelecTBa. KOIM4ecTBO TEIOTh pu
TeIionepeaye.

[lonsitue 00 anumabatHoM mpouecce. llepBblif  3aKOH  TEPMOJIMHAMMKH.
[IpumeHneHrne mnepBOro 3akoHa TEPMOAMHAMUKM K u3ompoleccaMm. ['paduueckas
MHTEpIpeTaus paboTh rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIE.

TernoBble MamuHbl. [IpuHnMNBl qedcTBUA TemoBbIX MamiuH. [IpeoOpasoBanus
SHEPrud B TEIUIOBBIX MamuHax. KoadduimeHnt mone3Horo AecTBUS TEMIOBOU
mamuHbl. [ukn KapHo u ero xo3(p@UIMEHT MONE3HOTO JEHCTBUA. DKOJIOTHYECKUE
MPOOJIEMBI TETTIOHEPTETHKH.

Texanueckne yCcTpONWCTBA U MPAKTUIECKOE MTPUMEHEHNE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEH PHEPTUU Teja MPU COBEPIICHUH PAOOTHI: BBUIET MPOOKHU
13 OyTBUIKU TIOJ JCHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3gupa B JaTYHHOU TPyOKe
myTEM TpeHus (BUICOACMOHCTPAIINS).

N3meneHnue BHyTpEHHEH sHepruu (TeMiiepaTyphl) Tejla IpH Terionepeiaye.

OnpIT 0 aAnabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Mopenu mapoBoil TypOWHBI, NIBHUTaTeisi BHYTPEHHETO CTOPAaHUS, PEaKTHBHOTO
JIBUTATEIIA.



Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHJeHcaimsi. Mcmapenue u kuneHue. AOCOMOTHasE U
OTHOCUTEINIbHAA BJIAXHOCTh BO3ayxa. HacelmeHHsli map. YxaenbHas TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucramiuueckue u amopdHbie Tena. AHU30TPOINHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctauibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUcTayuM3anys. Y AeibHas TermioTa miasienns. CyOmumanus.

VYpaBHeHue TermoBoro OamaHca.

TexHuyeckre yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETPp U
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJIYYEHUS COBPEMEHHBIX MAaTEPHAJIOB, B TOM
YUCJIe HAHOMATepUaJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBOICTBA HACBHILLICHHBIX IAPOB.

Kunenne npu noHWKEHHOM IABJIEHUU.

CrniocoObl u3MepeHus BIaXKHOCTH.

Habnronenue HarpeBanus ¥ MiiaBJIeHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3MepeHne OTHOCUTENBbHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tell. JJIEKTpUYECKUU 3apsan. J(Ba BuAa SJIEKTPUUECKUX 3apsSioOB.
[IpoBOAHUKY, AURIIEKTPUKH U TMOJIYINPOBOJAHUKHU. 3aKOH COXPAHEHHS IJIEKTPUUYECKOTrO
3apsza.

B3aumopeiicteue 3apsgoB. 3akoH Kysona. TodedHbll 37E€KTpUYECKUN 3apsi.
OnekTpuueckoe  mone.  Hampsoxk€HHOCTh — anekTpuueckoro  nojs.  I[IpuHowun
CYIEPIIO3ULINU NEKTPUUECKUX NOJIeHN. JIMHNK HATTPSKEHHOCTH SJIEKTPUYECKOTO MOJIS.

PabGora cun snekrpocrarnueckoro mnoss. Ilorennman. PazHocTh moTeHIMANOB.
[IpoBOIHMKM W AUDAEKTPUKU B IJIEKTPOCTATUYECKOM ToJie. JludmekTpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTtop. ODIEeKTpOEMKOCTh ILIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHAEHcaTopa.

TexHnueckne YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETP,  DBJEKTpOCTaTHuUecKash  3aliuTa,  3a3eMJICHHE  3JIEKTPOnpuOOpoB,
KOHJIEHCATOpP, KOMMUPOBAJIbHBIN annaparT, CTPYHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI AEUCTBHUS JIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.



[IpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTpOCTaTUYECKAs! 3aLIUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHMOCTb JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOMIAAM IUIACTHH,
PACCTOSHHS MEXIY HUMU U JUAIEKTPUUECKOU POHNULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3mepenne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DIEKTPUYECKUM TOK. Y CJIOBUSA CYIIECTBOBAHUS 3JIEKTPUUYECKOTO ToKa. ICTOUHUKHN
toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma 1715 yyacTka Lenu.

DNEKTPUYECKOE  CONPOTUBJIEHUE.  YIEIBHOE  CONPOTHBJIEHUE  BELIECTBA.
ITocnenoBarenbHOE, NApPALIEIBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOJHUKOB.

Pabora  smekTpuueckoro  Toka. 3akoH  Jhkxoyns—Jlenna.  MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYILIAsl CUJIa U BHYTPEHHEE CONMPOTHUBJIEHWE MCTOYHMKA TOKA. 3aKOH
OmMa 111 oHOM (3aMKHYTOM) AekTpuueckoil nenu. KopoTkoe 3aMbIkaHue.

DneKTpoHHass MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIECHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYyYKOB.

[TonynpoBoaHuku. CoOCTBEHHAsA U MPUMECHASI IPOBOAMMOCTD MOJYyHIPOBOIHUKOB.
CoiicTBa p—n-niepexona. [lomynpoBogHuKoBbIE TPUOOPEI.

DOneKkTpuyeckuid  TOK B pacTBOpax M paciulaBax  3JEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.

DneKTprudecKuil TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSATEIbHBIA Pa3psl.
Monnus. [1na3ma.

TexHuyeckne yCTpOMCTBA U NIPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTaT, UICTOYHUKHU TOKA, 3JIEKTpOHArpeBaTesibHbIe TPUOOPHI, JIEKTPOOCBETUTEIbHbBIE
npuOoOpbl, TEPMOMETP  CONPOTHUBJICHHS, BaKyyMHBI AHON, TEPMHUCTOPHI U
(hoTOpE3UCTOPHI, MOITYITPOBOJHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHnne cuitbl TOKa U HANPSKEHUS.

3aBUCHUMOCTh CONPOTUBJIECHUA UWIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI,
IJIOIA/IN MTONIEPEYHOTO CEUYEHUS U MaTepuaa.

CMmelaHHOEe COeIMHEHHE TPOBOIHUKOB.

IIpamoe  wm3MmepeHne  DNEKTpOABMKYUIEM cuibl. KoOpoTkoe — 3aMblKaHue
raJbBAaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIIEHUS.

3aBUCHUMOCTh CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoi pa3psaa U IpOBOAUMOCTb BO3/1yXa.

OHOCTOPOHHSISI IPOBOAUMOCTD IUOAA.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

W3ydeHne CMENIaHHOTO COSTMHEHHSI PE3UCTOPOB.

W3mepeHue SIEKTPOABIIKYIICH CHIIBI UCTOYHHKA TOKA W €ro BHYTPEHHETO
COIIPOTHBIICHHUS.

Hab6nronenue anexrponmsa.

MexnpeaMeTHble CBA3H

Nzydenne kypca pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCyIIecTBISETCS C YIETOM
COJZIepKATEIbHBIX MEKIPEAMETHBIX CBS3CU C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nouamusi, CBSI3aHHbIE C HW3YYEHHMEM METOJOB HAay4YHOTO
NO3HAHMSI: SIBJICHUE, HAyYHBIA (DaKT, TUMOTE3a, (hM3MUecKas BEJIMYHMHA, 3aKOH, TCOPHSI,
HaOII0/IeHNE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, MOICIb, U3MEPEHHUE.

Mamemamuxa: peumieHHEe CUCTEMbl ypaBHEHUH, JNUHEWHas (yHKuus, mapabona,
runep6omna, ux rpaduKyd U CBOMCTBA, TPUTOHOMETPUUECKHE (YHKIIUU: CUHYC, KOCHHYC,
TAHT€HC, KOTAaHTeHC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI M HX
MPOEKIIMK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonocus: MexaHW4YecKOoe IBWKEHHE B JKHBOW mpupone, nuddysus, ocmoc,
TEIUIOOOMEH KHMBBIX OpPTraHU3MOB (BUABI TEIUIONEpPEayd, TEIUIOBOC PAaBHOBECHE),
DIIEKTPUUYECKUE SIBIICHUSI B JKUBOW TIPUPOJIC.

Xumusi: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIpHAsT Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH W Ta30B,
AIIEKTPUYECKUE CBONCTBA METAIIOB, JIEKTPOJIMTHYECKAS JUCCOLUAINS, TATbBAHUKA.

l'eoepagpus: BnaXHOCTh BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: npeoOpa3zoBaHUE BIKEHUI C HMCIONb30BAHHMEM MEXaHHU3MOB, YUET
TPeHHsI B TEXHHUKE, MOJIIMAIHUKHA, UCIOJIH30BaHUE 3aKOHA COXPAaHEHHUS UMITYJbCa B
TEeXHHKE (pakera, BOMOMET W JpyrHeE), ABUTaTe]Ih BHYTPEHHETO CTOpaHUs, MapoBas
TypOWHA, OBITOBOH  XOJOJWJIBHUK, KOHJAWIMOHEP, TEXHOJOTHMH  IIOJYYCHUS
COBPEMEHHBIX MAaTEpUANOB, B TOM YHCIIE HAaHOMATEPHUAIOB, W HAHOTEXHOJOTHUH,
AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJIEKTPOHArpeBaTEIbHBIE MPHOOPHI, AIIEKTPOOCBETUTENBHBIE MPHOOPHI,
rajbBaHUKa.

11 KITACC

Paznea 4. daekrpoanHammuka

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

ITocTossHHBIE MarsHuThl. B3anmMopjelcTBHe ITIOCTOSHHBIX MAarHuTOB. MarHutHoe
nosje. BekTop MarHUTHOW WHAYKIUU. [IpuHOMI Cynepno3uilMd MarHUTHBIX IOJIEH.
JluHnm MarHuTHOM WHAYKOMU. KapThHa JWMHUM MAarHUTHOM WHAYKIUU — IOJIA
IMOCTOSIHHBIX MarHuTOB.



MaruutHO€ noJie IpPOBOJHHUKA C TOKOM. KapTuHa JTMHUI MHAYKIIMM MarHUTHOTO
noJisi JUIMHHOTO TPSIMOTO MPOBOAHUMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJAHUKA,
KaTyLKHU ¢ TOkoM. OnbIT Dpcrena. B3anmoneicTBre NpOBOAHUKOB C TOKOM.

Cuna Amrmepa, e€ MOJyJIb U HallpaBJEHUE.

Cuina Jlopenia, e€ Moayiab ¥ HampaBieHue. J[BUKeHHE 3apsiKEHHOW 4acTUIbI B
OJIHOPOJTHOM MarHuTHOM Mosje. Pabota cuibl Jlopenna.

SIBneHHE SIEKTPOMATHUTHOW MHAYKIUU. [I0TOK BEKTOpa MarHUTHOW MHIYKLUU.
DNEeKTPOABMKYIIAS CUJIAa MHIYKIHMH. 3aKOH 3JIEKTpOMarHuTHou nuaykuun dapazes.

BuxpeBoe nanekTpuueckoe Moje. OJEKTPOJABIKYLIas Ccuwia MWHAYKIUU B
IIPOBOJHUKE, IBUXKYILEMCS ITOCTYNATEIBHO B ONHOPOAHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenna.

NunykTuBHOCTB.  SIBIEHHME  CaMOMHAYKUHWHM.  OJJEKTPOABWXKyLIas  CHJIa
CaMOMHIYKIIVH.

DHeprusi MarHUTHOTO IMOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre ycTpoiCTBa M NMPAKTUUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHuThl,  AJEKTPOABUTATENb,  YCKOPUTEIHW  DJIEMEHTApHBIX  YaCTHII,
WHJYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIIOHEHHE JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIuHMY UHIYKIIUX MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cumbl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHHE >IIEKTPOMArHUTHON MHAYKIHH.

IIpaBuno Jlenna.

3aBUCHMOCTDh 3JIEKTPOABWKYILEH CHIBI HHIYKIHA OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3ydenne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccenenoanne n1eMCTBUSI HOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHIYKLIHH.

Pa3pnen 5. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEDAHUA
KonebarenbHas cucrema. CBOOOHBIE MEXaHUUECKUE KoJieOaHus1. ['apmoHnueckue
konebanus. Ilepuon, yacrora, ammuutyaa u ¢asza koneOanui. [IpyKuHHBIA MasTHHK.
MaremaTnueckuii MasiTHUK. YpaBHEHHE TrapMOHUYECKHX koneOanmii. [IpeBparienue
SHEPrUH MPU TAPMOHUYECKUX KOJICOAHUSX.



KoneOarenbubiii  kOHTYp. (CBOOOAHBIE DJIEKTPOMATHUTHBIE KOJIE€OAaHUS B
UCAJbHOM  KOJIEOATEJIbHOM KOHType. AHAJIOTUs MEXIYy MEXaHWYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJieOaHusaMu. @opmyia ToMcoHa. 3aKOH COXpaHEHUs YDHEPTHUH B
UealbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarolmux KoieOaHUsX. BBIHYyXIEHHbIE MEXaHUYECKUE
kosiebanus. PezoHanc. BbIHyk/1€HHbIE 2JIEKTPOMAarHUTHBIE KOJICOAHMS.

ITepemennsiit TOKk. CUHYCOMAATbHBIA NTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JICMCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAPSYKEHHUS.

Tpanchopmarop. [IpousBonctBo, mepenaya MU MOTPEOICHHE DICKTPHUUECKOMN
SHEPrur. OKOJOTHMYECKHE PHUCKH IMpU MPOU3BOJCTBE ANEKTpo3Hepruu. KymbTypa
UCII0JIb30BAHUS MIEKTPOIHEPTUHU B IIOBCETHEBHOM KU3HHU.

TexHuueckue ycTpolcTBa U NMPAKTHYECKOE IPUMEHEHUE: NIEKTPUUECKUM 3BOHOK,
rE€HepaTop MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIEpeIay.

Jlemoncmpayuu

HccnenoBanne napaMeTpoB  KoJIeOATENbHOM  CUCTEMBI  (IIPYKUHHBIA WU
MaTeMaTUYECKUN MasITHUK).

Habmronenue 3aryxarommx KoJieOaHHi.

HccnenoBanue CBOWCTB BBIHYKACHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHus.

OcmunorpaMMsl  (3aBUCUMOCTH CHJIBI TOKAa U HANpsOKEHUS OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHHI.

Pe3onanc nmpum  1mociaenoBaTENbHOM — COSAMHEHHWH  PE3UCTOpPA,  KaTYyIIKH
MHJIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopneinb TMHUY IIEKTPOIIEPENAYN.

Yuenuueckuu sxcnepumenm, rabopamopnvle pabomoi

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MAJIBIX KOJIEOaHH rpy3a HA HUTH OT JITHHbI
HUATH U MacChl Ipy3a.

HccenenoBanue NMEPEMEHHOIO TOKA B LIEMM M3 IOCIEAOBATENBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE 60JIHbL

MexaHnuueckue BOJHBI, yciaoBus —pacnpoctpanHenus. llepuon. CkopocThb
pacrpocTpaHeHuss W JuiMHa BOJIHBL. [lomepeunble W IPOXOIBHBIE  BOJIHBL.
NuTtepdepenuus u qudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHS M3JIY4Y€HHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrauusa BektopoB E, B, V B anexkrpomarautHoil BosiHE. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTpa)XCHHE, MPEIOMIICHUE, MOoJspu3amus, Iudpaxius,
uHTepdepeHuus. CKOpoCTh 31EKTPOMAarHUTHBIX BOJIH.

[IIkama 53JIEKTPOMAarHUTHBIX BOJH. lIpuMEHeHMe DJJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Pannonokanys.



DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl.

TexHuueckne ycTpoWcTBAa UM NPAKTHUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, yJIbTPA3BYKOBas [MArHOCTHUKAa B TEXHUKE MW MEAMIMHE, panap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHEHUE MOMEPEUYHBIX U MPOJAOTIbHBIX BOJH.

Kone6mromeecs Teso kKak UICTOYHUK 3BYKa.

Habmonenue otpaskeHus U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnm u qudpakini MEXaHUIECKUX BOJTH.

3BYKOBOI pE30HAHC.

HabGnrogenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTMTYJOM U 4acTOTON
KOJIeOaHUI.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJH: OTPa)XXEHUE, IPEIIOMIIEHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckass onruka. I[IpsMoOIMHENHOE  pacnpoCTpaHEHHWE CBETA B
OIHOpOAHOM cpene. JIyu cBera. TOUECUHBIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpakeHusi cBeTa. llocTpoenue wuzoOpakeHUi B
IJIOCKOM 3€pKalle.

[Ipenomnenue cBera. 3akOoHBI MpeNIOMJIEHHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblid  yroa MHOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CrnoxkHbIil coctaB Oenoro cBera. LIBerT.

Cobuparomue u pacceuBaroniie JuH3bl. ToHkas nuH3a. POKYCHOE PacCTOSHUE U
onTHYecKass cuia TOHKOW JuH3bL. [locTpoeHue wu3zo0pakeHwit B coOMparOIUX U
paccenBaroIMX JuH3ax. @opMyna TOHKOHN JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBast ontuka. MuTepdepennus cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIIOBUS
HAOJIOICHUS] MAKCUMYMOB M MHHMMYMOB B UHTEP(PEPEHIIMOHHOW KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpaxuus ceta. JudpakuronHas peméTka. YciaoBUe HaOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaJIeHUd MOHOXPOMAaTUYECKOTO CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus cBera.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: OYKH, JyIa,
¢doToanmapar, MPOEKUHUOHHBIN amnmapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA,
IUQppaKIMOHHAs PEeETKA, TOIIPOU.

Jlemoncmpayuu

IIpsMonMHEHOE PacHpOCTpPAHEHUE, OTPaXEHWE M IPEIOMIIEHUE CBETA.
OnTtuyeckue NpudOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Moaenb CBETOBOA.

HccnenoBanue CBOWCTB N300paKeHH B TMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.



Habmonenue natepdepeHinu ceera.

Habmronenue nudpakiuu cBera.

Hab6nronenue nucnepcuu cBera.

[Tonyuenue cekTpa ¢ MOMOIILIO TPU3MBL.

[Tonyyenue cnekTpa ¢ MOMOIILI0 JUGPAKIIMOHHON PEIETKH.
Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
N3mepenne mokazaTess IpeIOMICHHsS CTeKIIA.
HccnenoBanue CBOWCTB N300paKeHH B TMH3AX.
Hab6nronenue nucnepcuun cBera.

Pa3znen 6. OcHOBBI cieUAJIBHON TEOPHH OTHOCUTEIBHOCTH

I'paauiel NpUMEHMMOCTH KacCU4yecKou MexaHuku. [locTynaTel cnenuanbHOU
TEOPUM OTHOCHUTEJIBHOCTU: HHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHLUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEMJICHHE BPEMEHH M COKpalIEHUE
JUTHHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs3p Macchl ¢ DHEPrUEH M UMITYyJIBCOM PEJIITUBUCTCKOM YacTULbl. DHEprus
IIOKOSI.

Pa3nen 7. KBanTtoBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®dotonbl. Popmyna [lnanka cBsizu sHEpPruu POTOHA C €r0 YACTOTOWU. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTie u uccnenoBanue (oroadpdexra. Ompiter A. I'. CronetoBa. 3akoHBI
dborordbdexra. YpaBHenue OuHmTerHa 11 (pororddexra. «KpacHas rpaHHIaN
dhororddexra.

JlaBrenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texauueckne yCTpOWCTBA ©  MPAKTUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
(dboTonaTyuK, CoIHEUHas OaTapesi, CBETOUO.

Jlemoncmpayuu

®otorh(exT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHETO (poTodddekTa.

CBeToauoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuio o -4acTHIIL.
[1nanerapnas monens atoma. [locrynarel bopa. M3nyuenne u mornomienne (HOTOHOB
OpyU NEpexojie aToMa C OJHOI0 YPOBHS 3Hepruu Ha Apyrou. Buasl cnextpo. CriekTp
YpOBHEM SHEPTUH aTOMa BOAOPO/IA.



BonnoBeie cBoiicTBa yactuil. Bosnbl ge bpoitns. KopryckynsipHO-BOTHOBOM
Iy aJIu3M.

CHOHTaHHOE U BBIHYXICHHOE U3JIyYEHHE.
TexHuyeckne yCcTpoMCTBa M NPAKTUYECKOE NMPUMEHEHHE: CHEKTPAIBbHBIA aHAIN3
(cmekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mognens onbita Pezepdopra.
Omnpenenenre JUIMHBI BOJIHBI Ja3epa.
Habmonenue nuHedvaThIx CIEeKTPOB U3ITyUECHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, rabopamopnvle pabomoi
Habmronenue muHeHYaTOro CrekTpa.
Tema 3. Amomnoe a0po
OKCHNEPUMEHTBI, JIOKA3BIBAIOIIME CIOXHOCTh CTpPOeHHs sfapa. OTKpbITHE
paanoakTuBHOCTH. OnbiThl Pe3zepdopna Mo ompenesieHuIo cocTaBa paguOaKTHUBHOIO
n3nyuyenus. CpoiicTa anb(a-, Oera-, ramMmma-u3inydyeHus. BiusHue paanoakTUBHOCTH Ha
’KUBBIE OPraHU3MBI.
OtkpbiTue mnpoToHa M HeWTpoHa. Hykionnas wmogens sapa ['eitsenbepra—
NBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30Tomnsl.
Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ["amma-usinydeHue.
3aKOH paguOaKTUBHOIO pacnaja.
DOHeprus CBA3M HYKJIOHOB B sifjpe. Snepublie cuibl. JlepekT Macchl sapa.
Snepneie peakunu. /leneHne u cUHTES sA€p.
Anepusrii peaktop. Tepmosinepusiii cunte3. [IpobieMbl 1 MepCHEKTUBHI SACPHON
DHEPreTUKU. DKOJIOTMYECKUE ACIIEKTHI SIAEPHONU SHEPTETUKH.
OneMeHTapHble YaCcTULBL. OTKPBITHE TO3UTPOHA.
MeToap1 HAOTIOIEHUS M PETUCTPAILIUH SJIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaNbHbIE B3aUMOAeHCTBUS. EqMHCTBO (pr3nueckoit KapTUHbBI MHpa.
TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: JO3UMETp, Kamepa
BunecoHa, siiepHblil peakTop, aTOMHas 6oMoa.
Jlemoncmpayuu
CU€TunK MOHU3UPYIOLINX YACTHULL.
Yuenuueckuui sxcnepumenm, nabopamophvie pabomoi
UccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusm).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

DTamnsl pa3BUTHUA ACTPOHOMMUMU. HpI/IKJIaI[Hoe N MHPOBO33PCHUCCKOC 3HAYCHHC
ACTPOHOMMUMU.

Bun 3Bépanoro Heba. Co3Be3aus, sipkue 3BE3bI, IIAHETH, HUX BUIUMOE
IIBUKEHUE.

CoJsiHeyHas cucreMa.



Connue. ConHeuHast akTUBHOCTh. MicTtounuk 3Heprun ConHIa U 3BE3/1. 3BE3ABL, UX
OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma «CHeKTpaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/bI
[JIABHOM TIOCJIENOBATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3N
IJIABHOW  TOCJIEAOBATENbHOCTH. BHyTpeHHee crpoeHue 3BE3A. CoBpEeMEHHbIE
IIPEACTABJICHHS O TPOUCXOKACHUH U 3BOMoIMU CoNHIA U 3BE3/. DTambl )KU3HU 3BE3I.

Muneunsiii I[lyte — nHama ['anaktuka. Ilosoxxenne u nBuxenwe CoiHUA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u KBasapbl. UEpHbIE ABIPBI B sapax
TaJaKTHUK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa060ma. Pasberanue ranmakTwk.
Teopus bonpmoro B3psiBa. PenukToBOE M3ydeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie nmpo0sieMbl aCTPOHOMUHU.

Yyenuueckue nabnooenus

Habnronenuss HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHMEM KOMITBIOTEPHBIX
NPUIOKEHUH ISl OTpeIeTeHUs MOJI0XKEHUSI HEOECHbIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be311sa CEBEPHOro MOJIyLIapHUs U IPKUE 3BE3/BI.

Habmonenus B teneckon JlyHsl, mianet, Mieunoro [1yTu.

O06o00marniee NOBTOpPeHHE

Ponb ¢pusmku v acCTpOHOMUM B IKOHOMHYECKOU, TEXHOJIOTHYECKOU, COIMAIbLHON 1
ATUYECKON cdepax AesATENbHOCTH YEJIOBEKa, poJib U MECTO (PM3UKU U aCTPOHOMHUHU B
COBPEMEHHOW HAy4yHOW KapTHHE MHpa, poJib (PU3HUECKOW Teopuu B (POPMUPOBAHUU
npecTaBieHU O (QU3NUEeCKO KapTUHE MHUpPA, MECTO (PU3MYECKON KapTHHBI MUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE.

MexnpeamMeTrHbie CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyIecTBiIseTcs: ¢ y4€ToM
coJiepKaTeNIbHbIX MEKITPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHUHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoswxcnpeomemnvie nowsimusi, CBSI3aHHBIE C HW3YYEHHMEM METOAOB HAy4HOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, runores3a, puznueckas BeIMYHHA, 3aKOH, TEOPUS,
HaO0JII0/IeHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUM, TPUTOHOMETpUUYECKHE (YHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M KX MNPOCKIHH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB, IMPOWU3BOJIHBIC
AIIeMEHTapHbIX (QYHKIUNA, TPU3HAKU TOJ00MS TPEYroJbHUKOB, ONPEACICHHUE TUIOIIAIN
IJIOCKUX (Uryp 1 00bEMa TEJL.

buonoeus: snexrpudeckre sIBICHUS B )KUBOU MPUPOJIC, KOJICOATEIbHBIC IBHKCHHUS
B JKMBOM IIPUPOJIE, ONTUYECKHUE SIBJICHUSA B JKMBOM IIPUPOJE, NECUCTBUE Paguallid Ha
YKUABBIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KpUCTAIINYECKAsi CTPYKTYpa TBEPIBIX Tel,
MeXaHU3Mbl 00pa30BaHUS KPUCTALIMYECKON pEeIETKU, CIIEKTPaIbHBIN aHAIIN3.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MIIM, 3aJI€KU MArHUTHBIX pyA, (poTochEMKa
36MHOM ITOBEPXHOCTH, MPEACKA3AHNE 3EMIIETPSICEHNN.



Texnonoeus:  JIMHUM  3JICKTpOINEpenady, TeHepaTop  IEPeMEHHOro  TOKa,
9JIEKTPOJIBUTaTe)b, MHAYKIIMOHHAS TIeUb, PaJap, PaIuONPUEMHUK, TEICBU30D, AaHTCHHA,
teneon, CBU-meyb, NPOCKIMOHHBINM armmapaT, BOJIOKOHHAS OMNTHKA, COJIHEYHAs
Oatapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHOro mpenmera «®PDusznka» Ha YpOBHE CpeaHETO OOIIeTo
oOpa3oBaHusi (0a30BBIM ypPOBEHB) JOKHO OOECIEUUTh JOCTHIKEHUE CICAYIONINX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00Pa30BATEIHHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUs YyueOHoro mnpeamera «Duzuka» TOIKHBI
OTpaxaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYYaIONMIMXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH TMO3WMIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTALUH, MO3UTHBHBIX BHYTPEHHHX yOeXKICHU, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCUICKOro 00IleCcTBa, paclIupeHUe >KM3HEHHOTO OIbITA
U ONbITa JEATEIIBHOCTM B MPOLECCE pean3aldd OCHOBHBIX HalpaBJICHUN
BOCIUTATEIBHOMN AESTEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:knaHCKOr0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3ULMUA OOYYaIOIIErocsi Kak aKTUBHOTO M
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

MIPUHATHE TPaIUILIUOHHBIX OO0IIEYETTOBEYECKUX TYMaHUCTUYECKUX u
JEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIPaxgaHCKOIO
o0l11ecTBa, y4acTBOBAaTh B CAMOYIIpaBJIeHUU B 00pa30BaTENbHON OpraHu3aluu;

YMEHHE B3aMMOJECHCTBOBATh C COLMAJIbHBIMA MHCTUTYTAMHU B COOTBETCTBUHU C HX
GYyHKIUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JNEATEIHHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaKIaHCKOW UJIEHTUYHOCTH, TATPUOTU3MA;

LHEHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTUKEHHUSIM
POCCUMCKUX YUEHBIX B 00J1acT (DU3UKH U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh  OLICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEUICHUS,
OpPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEATEIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJa B TIOCTPOSHUE YCTOMIMBOTO OYIyIIIETo;

4) 3cTeTH4eCKOro BOCIIUTAHMS:



ACTETUYECKOE OTHOLIEHHWE K MHPY, BKJIKOYas 3CTETHKY HAy4YHOIO TBOPYECTBA,
HNpUCYIIETo (PU3NUECKON HAYKeE;

5) Tpy10BOro BOCIMTAHUSA:

MHTEpPEC K pa3auyHbIM chepam MmpodeccuoHaIbHON AesTebHOCTH, B TOM YHCIIEe
CBSI3aHHBIM C (DU3UKOM M TEXHUKOH, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOp OymyIIeit
npo¢eccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CamMOOOpa30BaHUIO B 00JaCcTH
(bU3MKHN HA IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMSA

c(OPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAHHE TJ00AIBHOTO
XapakTepa 3KOJOTUYECKUX IPOoOIIeM;

IUIAHUPOBAaHUE U OCYILECTBICHUE ACUCTBUN B OKPYXKAIOIIEW Cpefe Ha OCHOBE
3HaHUSA LEJIEW YCTOMYMBOTIO PA3BUTHS YEJIOBEYECTBA;

pacUIMpEHHE OIbITA JIEATEIBHOCTH 3KOJOTMYECKON HANPABIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUH 10 (PU3HKeE;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCTb MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKHU;

OCO3HaHUE LEHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYECHUS
(GU3MKM  OCYIIECTBIATh  IMPOEKTHYIHO M MCCIEAOBATEIbCKYK  JESTEIBHOCTD
UHAUBUAIYAJIBHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA
ba3oBble Jioruyeckue 1eMCTBUA:
CaMOCTOSITENIbHO (POPMYJTUPOBATh U aKTyaJIM3UPOBATH MPOOJIEMy, pacCMaTpuUBaTh
€€ BCECTOPOHHE;
ONpEACATh ULEIH JEATENbHOCTH, 3a/JaBaTh IApaMeTPbl W KPUTEPUM HX
JIOCTHIKECHMS,
BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYHUS B PACCMATPUBAEMBIX (PU3HMUYECKUX
SIBJICHUSIX
pa3pabarpiBaTh IUIAH peIICHUs] MPOOJEMBbI C YYETOM aHaIM3a HMEIOLIUXCS
MAaTEPUAIIbHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTHb KOPPEKTUBBI B JIESITEIBbHOCTh, OLIEHUBATh COOTBETCTBUE PE3yJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATCIBbHOCTH;
KOOPJAMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSX pPealbHOT0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble nccienoBarebCKHe AeiiCTBUS:
BJIQJICTh HAYy4YHOM TEPMHUHOJOTHEH, KIIOYEBbIMU TMOHATUSMH H METOJaMU
(hU3MUeCcKO HAYKU;



BJIaJIeTh HABBIKAMHU Y4YEOHO-MCCIIEIOBATEILCKON M TPOEKTHOW IEATEIHHOCTH B
obnact (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY
METOJIOB pEIIeHUs 3a7ad (U3UYECKOro COJEp)KaHWs, NPUMEHEHHUIO pPa3InIHBIX
METO/IOB MO3HAHUS;

BJIQJIETh BUJAMH JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETAINU, TPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYaIUsX,
B TOM YHCIIC TIPU CO3aHUH YISOHBIX TIPOSKTOB B 00JIaCTH (DUBHKH,

BBISIBJISITH IPUIMHHO-CJICICTBEHHBIC CBA3HM M aKTYaJU3UPOBATh 3a/1a4y, BIIBUTATh
TUIOTE3Y €€ pelIeHHs], HAXOIUTh apryMEHTHI JJIsl TOKa3aTeNbCTBA CBOMX YTBEP)KIICHUM,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE PENICHHS 3a/a4é Pe3yJbTaTbl, KPUTUICCKU
OILICHMBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSAX;

CTaBUTh ® (OPMYJIUpPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTebHOMN
JESITeIbHOCTH, B TOM YHUCJIE€ IPU U3YYCHUH (DUBUKU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWs 1O (uU3MKe B  MPAKTUYECKYI0  00JIACTh
KU3HEACITCILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEH, IIPE/IaraTh OPUTHHANbHBIE MTOIXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a7a49H, IOy CKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

PaGora ¢ unpopmanmeii:

BJIQ/IETh HAaBBIKAMHM TIONyueHUs uHopManmu (U3NYECKOTO CONEPXKAHUSA U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATH MOWCK, aHAJM3,
CUCTEeMATHU3allMI0 W HMHTEPOpPETAlui0 HHPOPMAlMU pa3IUYHbIX BUAOB U  (Qopm
NPECTaBJICHNUS;

OILICHMBAThH JOCTOBEPHOCTH HHPOPMAIIHH;

MCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pEIIEHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHM3alMOHHBIX 3a7ad C
coOnroieHneM  TpeOOBaHW  SPrOHOMHUKH, TEXHUKH  O€30MacHOCTH, THUTHCHBI,
pecypcocOepeKeHusl, TMPaBOBBIX U OJTUYECKUX HOPM, HOPM HWH(POPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHUS B Pa3IMYHBIX (opMaTax ¢ y4ETom
Ha3Ha4YeHUs] MHQOpPMAIMM U LEJEBOW ayIUTOpPWH, BBIOMpas ONTHUMAIbHYIO (HopMy
NPECTABICHUS U BU3YaIH3aI1H.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1elCTBUS:
OCYIIECTBIISITH OOIICHUE HA YpOKaX (PU3WKHU ¥ BO BHEYPOUHOH eATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYaIlMi ¥ CMATYAaTh KOH(MIUKTHI,
pa3BEPHYTO M JIOTMYHO WU3Jaratb CBOK TOYKY 3PEHHUS C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB;
MOHUMATh ¥ WCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHIAWBUIYAIBHON
paboTHI;



BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JACHCTBUH C Yy4ETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTHBA;

NPUHUMATh LEIN COBMECTHOM NESTEIbHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATh
JNEUCTBUSL MO €€ JOCTHKEHUIO: COCTaBJISATh IUIAH JCUCTBUM, PacCOpPEeAcisTh PO C
y4ETOM MHEHHI YYaCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4eCTBO CBOET0 BKJIAJIa U KaXJOr0 YYACTHUKA KOMaHAbl B OOLIUH
pe3yJbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeJlaraTb HOBBIE MPOEKTHI, OLEHUWBATH HWJEU C T[O3UWLHU HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETUUECKOE MOBEJCHUE B PA3JIMYHBIX CUTyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHHBeEpCAJbHbIE Y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILLIECTBIISITh IIO3HABATEJIbHYIO JI€ATEIbHOCTh B 00JIaCTH
(GU3UKN 1 aCTPOHOMUHU, BBISIBIATH MPOOJIEMbI, CTAaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PELICHMsS PACUETHBIX M Ka4eCTBEHHBIX 3a]1a4,
IUIaH BBIMOJHEHUSI MPAKTUYECKOW pPabOThl C y4E€TOM MMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U NPEANIOUTEHUH;

JABATh OLICHKY HOBBIM CHUTYaLMsIM;

paciupsTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MIPEANOYTECHUN;

JeNaTh OCO3HaHHBIM  BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO M MPOSIBICHUIO 3PYIUIUN B 001acT (DU3HKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIBbHbBIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsiIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIa/IETh HAaBBIKAMH TMO3HABATEIbHON pe(IEKCHU KaK OCO3HAHUS COBEPIIAEMBbIX
JEVCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMM;

UCIOJb30BaTh MPUEMBI pEQIEKCUM U1 OLEHKH CHUTyalud, BbIOOpa BEPHOTO
peuIeHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 10 UX CHUKEHUIO;

IIPUHAMAaTh MOTHBBI M apPryMEHTBl JpPYyIMX @PU aHaIu3€ pPe3yabTaToOB
NEeATEIbHOCTH;

NPUHUMATh ce0sl, TOHUMAsl CBOM HEIOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTHBBl M ApryMEHTBl JPYTMX IPH aHalu3e pe3yJbTaToB
NEATEIIBHOCTH;

MIPU3HABAaTh CBOE MPABO U NPABO JPYTUX HA OLIMOKHU.



B mpouecce AOCTHXEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMPOTPAMMBI TI0
dbu3uke I YPOBHS  CpPEIHEro  o0miero oOpa3oBaHuss Yy  OOydYaromuxcs
COBEpPIIICHCTBYETCS AMOIIMOHATBHBIN WHTEIJICKT, IpEeNoIararoIui
c(OpPMHUPOBAHHOCTbD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE HSMOILMOHAIBHOE
COCTOSIHHE, BHJICTh HAPABIICHUS Pa3BUTHS COOCTBEHHOM AYMOIIMOHAIBHOMN Chephl, ObITH
yBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKJIIOUYAIONMIETO CAMOKOHTPOJb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCThH 3a CBOE TIOBEACHHUE, CTIOCOOHOCTD aIalITUPOBATHCS K AMOITMOHAITBHBIM
W3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYANOIICH CTPEMIICHHE K JOCTIDKEHUIO IeNHd U
yClexy, ONTHMH3M, HWHUIMATUBHOCTh, YMEHHE JIeHCTBOBaTh WCXOJs M3 CBOHX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWUMATH SMOIMOHAIBHOE COCTOSHUE
APYTHUX, YIUTHIBATh €0 MPH OCYIIECTBICHUU OOIIEHHUs, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTH BHICTpAWBATh OTHOIICHHS C
JIPYTUMU JIFOABMH, 3200 TUTHCSI, MPOSIBIISITE MHTEPEC U pa3perniaTh KOHPIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenus B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YJAIOITNXCSI YMEHUM:

JEMOHCTPUPOBATh HA TpPHUMEPAX poib W MecTo GU3NKM B (PopMUpOBaAaHUU
COBPEMEHHOW HAy4YHOW KapTUHBl MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOU JIEATEIBLHOCTH JIOIEH;

YUYUTBIBATh  TPAHUIBI MPUMEHEHUS  W3YYCHHBIX  (PU3MUECKUX  MOJEei:
MarepuanbHas TOYKa, WHEpIMalbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE TEJO,
WJICAUIbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, JKUJAKOCTEHM W TBEPABIX TEJ, TOUYCUHBIN
AIICKTPUUYECKUH 3apsi/i MPU pellieHn: PU3NUECKUX 3a/1a4;

pacrio3HaBath (pU3MYECKHUE SIBJICHHUS (MPOIECCh]) M OOBIACHATH WX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
AJIEKTPOJAMHAMUKH: PAaBHOMEPHOE W PABHOYCKOPEHHOE IPSMOJIMHEWHOE JBHXKEHHUE,
CBOOOJHOE TaJeHUE TEJl, JBIKCHHUE IO OKPY>KHOCTH, WHEPIUS, B3aUMOJICHCTBUE TEl,
muddy3usi, OpOYHOBCKOE JBUKEHUE, CTPOCHHUE JKUIKOCTEH M TBEPABIX TEJ, U3MEHEHHE
o0béMa Tea TpW HarpeBaHuM (OXJAXICHWH), TEIJIOBOE paBHOBECHE, HCIIapEHHUE,
KOHJEHCAIMsA, IUIABJICHUE, KPUCTAJUIM3alusl, KUIIEHUWE, BIIAXKHOCTh  BO3AYyXa,
MOBBILICHUE JABJICHHS ra3a MpPH €ro HarpeBaHWHM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
napaMeTpaMi COCTOSHHUS Ta3a B M3O0MPOIIECCAX, JICKTPU3ALMS TEJ, B3aUMOJACHCTBUE
3apsIoB;

OMKCHIBATh MEXAaHWYECKOE JBW)KCHHE, WCIONb3ysl (U3HUECKUE BEITMUYWHBI:
KOOpJIMHATa, MyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teya, CUia, UMITYJIbC
Tena, KWUHETWYECKas OHEPTus, MOTCHIMANIbHAs DJHEPrus, MeXaHudeckas padora,



MEXaHUYECKasi MOIIHOCTb; IPU OMMCAHUM NPABUIBHO TPAKTOBATh (PUIMUYECKUI CMBICH
UCIOJb3yEMBIX BEIMYMH, WX OOO3HAYEHMs] W E€OUHMIBI, HAXOAUTh (HOPMYJIbI,
CBSI3bIBAIOIME JAHHYIO (PM3HUYECKYIO BEIMUUHY C JPYTMMH BETUYMHAMU;

ONMCHIBATh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHHUSI, UCIIOJIb3YsI
¢bu3nueckre BEIWYUHBL: JaBICHUE ra3a, TEMIIEPATypa, CPEeaHssT KHHETUYECKas SHEPIUs
XAaO0THYECKOI0  JBWXKEHUS MOJIEKYJ, CPEIHEKBAJIpaTU4HAsI CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, pabora rasza, Kod(Q(PUIHEHT MOJIE3HOTO
JCHCTBHS TEIJIOBOTO ABUTATENS; MPU ONMHCAHWU MPABHIBHO TPAKTOBATh (PU3NUYECKUIN
CMBICTT MCHOJB3YEMBIX BEIUYMH, UX O0O3HAYEHHUS U €IUHHIIbI, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME AHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BETUUYUHAM;

ONMCBIBATh WM3YyYECHHBIC AIEKTPUYECKUE CBOMCTBA BEIIECTBA U JJIECKTPUYECKUE
ABJICHUS (IIPOLIECCHI), HUCHOJB3Ysl (PU3MUECKHE BEIMUYMHBL: DJIEKTPUUYECKUM 3apsim,
ANEKTPUYECKOE T0JIE€, HAIPSHKEHHOCTD MOJIA, OTEHIMAJ, PAa3HOCTh NOTEHIMAIIOB; IPH
OMKCAaHUU TPABUIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIOJIb3YyEMBIX BEIWYHH, UX
0003HAYEHUS U €IMHUIIBI;, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTMMH BEIMYHHAMY;

aHaJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SBJIEHUS, HCIOJB3Yys (U3NUECKUE
3aKOHBI ¥ IIPUHLAIBL: 3aKOH BCEMUPHOTO Tsarotenus, I, II u III 3axoner HeroToHa, 3aK0H
COXPAaHEHUS MEXAaHWYECKOM DHEPIrUH, 3aKOH COXPAHEHUS HMILYJIbCa, ITPUHLHAI
CYNEpPIO3HLIIMA CWJI, NPHUHLOMI PABHONPABUS HHEPLUUAIBHBIX CHUCTEM OTCUYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUs BELIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeoHEell KHUHETUYECKOW SHEPruu TEIUIOBOTO JBM)KEHHUS MOJEKYNl € aOCOIIOTHOM
TEMIIEPATYpPOH, MEPBBIM 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS DIJIEKTPUYECKOTO
3apsiaa, 3akoH KylioHa, mpu 3TOM pasinuyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €TO0
MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHuUllbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHLUIBI ACHCTBUS MAaIUMH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh yCJIOBUS UX O€30IacHOr0 HCIOJB30BaHUS B IMOBCEIHEBHOM
KU3HU;

BBINOJIHATH AKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3HUYECKUX SIBJICHUI U MPOLIECCOB
C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX WM3MEPEHUM, NMpU 3TOM (OPMYJIHPOBATH
npobsieMy/3afady M TUIOTE3y YYEOHOIro HSKCHEpPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUSI, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISIT MPSIMbIE U KOCBEHHbBIE U3MEPEHUS (PU3MUECKUX BEIUUUH, IPU 3TOM
BbIOMpaTh ONTUMAJbHBI CHOCOO M3MEPEHHS M HCIIOJb30BATh W3BECTHBIE METOJIbI
OLICHKH ITOTPEIIHOCTEN NU3MEPEHNU;

MCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3MUECKUMU BEIUYMHAMH C UCIIOJIB30BAHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTAaTh
MOJIy4€HHOM 3aBHCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJE TAaOMUIl U rpauKoB, AEIaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEIOBAHMS,

coOmronaTtk mnpasBwia O€30IacCHOrO TpyAa IpH IPOBEIECHUU HCCIEN0BAaHUN B
paMKax y4eOHOro DOKCIEpPUMEHTa, Yy4eOHO-MCCIEIOBATEIbCKON W  TPOSKTHOU



JESTEIbBHOCTH C MCIOJIb30BAHUEM M3MEPUTEIbHBIX YCTPOICTB M J1a00OpaTOPHOro
0o00pyaoBaHUA,

pelars pacy€THBIE 33/a4d C SBHO 3aJaHHON (PU3NYECKON MOJENbI0, UCIOJIb3YS
¢u3nyeckre 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHAlIM3a YCJOBHS 33Jaud BbIOWMpAThH
(bu3nyecKy0 MOJEINb, BBIAETATh (PU3HUECKUE BEIUYUHBI U (POPMYJIBI, HEOOXOAUMBIE
11 €€ peleHus!, IPOBOAUTh PACUETHI U OLIEHUBATh PEAIIBHOCTD MOJTYYEHHOIO 3HAUYEHUS
($u3NYECKOIl BETNUHNHBI;

pelaTth KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTUYECKHM HEMPOTUBOPEUUBYIO
LEMOYKY pAacCyX JCHUH C OMOpoil Ha M3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3NYecKue SIBICHUS;

UCIOJb30BaTh IPU PEIICHUU YYEOHBIX 3a/ady COBPEMEHHbIE HMH(POPMAaLMOHHbIE
TEXHOJOTMM [UIsl TOMCKAa, CTPYKTYpPUPOBAaHMs, WHTEPIPETALUU U MPEACTABICHUS
y4eOHOM ¥  HAy4YHO-TIONMYJSIpHOW HH(OpManmM, TMOIYYEHHOW W3  Pa3iHyYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOTydaeMyIo HH(OPMALIUIO;

OPUBOJUTh NPUMEPHl BKJIAAA POCCHUMCKUX M 3apyOexkHbIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHUE MPOLIECCOB OKPYKAIOIIETr0 MUpa, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEIHEBHOM XU3HU IS
oOecnieueHrss 0€30MacHOCTH TpU  OOpalieHHuH C NpudoOpaMH M TEXHUYECKHUMHU
yCTpOMCTBAMHM, U1l COXPAHEHMsI 3J0POBbS M COOJIIONECHHS HOPM HKOJIOTMUYECKOTO
IIOBEJICHUS B OKPYXalOLIEeH cpene;

paboTaTh B TPYIIIE C BHIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, TUIaHUPOBATh
paboTy Tpymmbl, paUOHAIBHO pACIPENeNsATh OO0S3aHHOCTH U  IUJIAHUPOBATh
JESITeIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsIX, aJleKBaTHO OLEHUBATh BKJIAJ] Ka)KIOTO U3
YYaCTHUKOB T'PYIIIbI B pELIEHHE PacCCMATPUBAEMON MTPOOIIEMBI.

K koHy obydenust B 11 kiiacce npeaMeTHbIE pe3ysbTaTbl HA 0a30BOM YypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpHUMeEpax poidb U MecTo (UMK B (OPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KapTUHBI MHpPA, B Ppa3BUTHUM COBPEMEHHOM TEXHUKH MU
TEXHOJIOTHI, B TNPAKTUYECKON NEATEIbHOCTU JIIOAEH, LEIOCTHOCTh U E€JUHCTBO
(¢u3nuecKkoil KapTUHBI MUPA;

YUUTBHIBATh TPAHULIBI TPUMEHEHUS M3YYEHHBIX (PU3MYECKHUX MOJEINECH: TOUCUHBIN
AIIEKTPUYECKUI 3apsl, Iyd CBETa, TOUCUHbI UCTOYHUK CBETA, siIepHasi MOJEINb aToMa,
HYKJIOHHasi MOJI€JIb @aTOMHOT'O Si7jpa IPH peIIeHnH GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHE SBJICHUS (MPOLIECCh) U OOBICHATH HMX HAa OCHOBE
3aKOHOB JJIEKTPOJAMHAMHUKH U KBAHTOBOM (DM3MKH: HIIEKTpUYECKas MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JECHCTBUS TOKa, B3aUMOJEHUCTBUE
MarHuTOB, JEKTPOMArHUTHAsE UHIYKIUS, AEHCTBHE MAarHUTHOTO MOJISI HA TIPOBOJIHUK C
TOKOM U JBWKYIIMWCA 3apsil, DJIEKTPOMATHUTHBIE KOJ€OaHWsI U BOJIHBI,
NpSIMOJIMHEWHOE pacIpOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIIEHUE, UHTEP(DEpEHIIMS,
IUQpakus W TMOJsIpU3alus CBeTa, AUCIEpPCHs cBeTa, (HOoTodneKTpuuecKuid 3Pdext



(boToaddexT), cBeroBoe AaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aTroMa
BOJIOPO/ia, ECTECTBEHHAS] U HCKYCCTBEHHAs paJJUOAKTUBHOCTb;

ONKCHIBATh M3YyYEHHBbIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHUE, DICKTPUUECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPEN) M 3JIEKTPOMArHUTHBIC
aBJIeHUs (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEIMUYMHBL: SJIEKTPUUECKUN 3apsl, CHiia
TOKa, DJEKTPUUECKOE HANpsHKEHUE, JIEKTPUUYECKOE CONPOTHBICHHUE, Pa3HOCTh
INOTEHLMAJOB, JJIEKTPOJIBWXKYIlAs Cwia, padoTa TOKA, MHIYKLUUS MAarHUTHOTO IOJ,
cwia Amnepa, cuia JlopeHna, HAYKTUBHOCTh KaTYIIKU, SHEPTHs 3JIEKTPUUECKOTO U
MarHMTHOTO TOJIEH, MepUo M YacToTa KojJeOaHui B KoJebaTeIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B MPOIIECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuid, (POKyCHOe
paccTosiHUE W ONTHYECKas CHJla JIMH3blI, IPH OINMCAHUM IMPAaBUIBHO TPAKTOBATh
(¢u3NYeCKNl CMBICI UCIOJIB3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €IMHULIbI, YKa3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEINYUHAMY,

OTKCHIBATh U3YUYEHHbIE KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCIONB3Ysl PU3NUECKUE
BEJIMUMHBIL: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YacToTa CBETa,
SHEPrusl U UMILYJIbC (POTOHA, IEPUOA NOIYpacana, SHEPIUs CBSI3U ATOMHBIX sJIEp, IPU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MUECKUHA CMBIC]I HCHOJb3YyEMBIX BEJIMYHUH, UX
0003HAUYEHUS M €IUHUIIBI, YKAa3bIBaTh (POPMYJIbI, CBSI3bIBAIOUINE JAHHYIO (DU3UUECKYIO
BEJIMUMHY C JPYTMMH BETUYMHAMU, BEIUMCIISTh 3HAU€HUE (PU3NIECKON BETUUHHBI;

aHAJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SBJIEHUS, HCIOJB3Yys (U3NUYECKUE
3aKOHbl M MNPUHLMIBL: 3aKOH OMa, 3aKOHBI IOCJIENOBATEIBHOTO M MapaJljIeNIbHOTO
COCAMHEHNs IIPOBOAHMKOB, 3akoH Jlkoyms—JleHma, 3akOH 3JIEKTPOMArHUTHOU
WHAYKIMHA, 3aKOH MPSIMOJMHEHMHOrO pAaclpoOCTpaHEHHsI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHHUSI CBETa, ypaBHEHUE DiHIITeHHA 11 poToaddexra, 3aKoH
COXPAaHEHHs HJHEPruu, 3aKOH COXPAaHEHHsS  HMIIYJIbCa, 3aKOH  COXpaHEHMs
AJIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHUs] MacCOBOro 4Mcia, mocTynarsl bopa, 3akoH
pPaZoOaKTUBHOTO pacmaja, MpH 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0
MaTE€MaTUYECKOE BBIPAKEHHUE U YCIOBHS (TPAHMIIBI, 00JACTH) NPUMEHUMOCTH;

OIpE/EIIATh HaIpaBICHWE BEKTOpAa MHAYKIMHM MAarHUTHOTO MOJS MPOBOAHMKA C
TOKOM, cujbl AMnepa u cuibl JlopeHna;

CTPOUTb M OIUCHIBaThb M300pa)keHUE, CO3/1aBAEMOE IUIOCKMM 3€pKajloM, TOHKOH
JIMH301;

BBITIOJHATH SKCIIEPUMEHTHI M0 UCCIIEOBAHUIO (PU3MUECKUX SBJICHUIN U MPOLIECCOB
C HCIIOJIb30BAHHMEM MPSMBIX M KOCBEHHBIX M3MEPEHHM: NMpU 3TOM (HOPMYIMpPOBAThH
npobsieMy/3afady M TUIOTE3y YYEOHOIro HSKCHEPHMEHTa, COOMpaThb YCTAHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUSI, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISIT MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIHUUH, IPU 3TOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO0 HM3MEpPEeHHs] M HCIOJIb30BaThb H3BECTHBIE METOJbI
OLICHKU ITOTPEIIHOCTEN NU3MEPEHNU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MUECKUX BEJIWYUH C HMCHOJIb30BAHUEM IPSIMBIX
U3MEpPEHUIl: TpH 53TOM KOHCTPYHPOBaTh YCTaHOBKY, (DUKCHUpPOBATh pPe3yJIbTaThl



MOJIy4YeHHOU 3aBUCHUMOCTU (DM3MUECKUX BEJIMYHMH B BUAE TaOJIUIl U rpauKOB, J1€IaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BAHMS;

coOmoaTh TpaBuia OE€30MacHOr0 Tpyda MpU MPOBEACHUM HCCIEAOBAaHUN B
paMKax y4eOHOro DOKCIEpPUMEHTa, Yy4eOHO-MCCIEIOBATEIbCKON W  TPOSKTHOU
AESTEIbHOCTH C HCIOJb30BAaHUEM M3MEPUTEIBHBIX YCTPOMCTB M J1a00paTOPHOro
000pya0BaHUA,

pemaTh pacy€THbIC 3aJlayd C SIBHO 33a/JIaHHOM (DPM3MUECKON MOJENbIO, UCTOIb3YS
¢u3nueckre 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHAlIM3a YCJOBHS 33Jaud BbIOWMpAThH
bu3nyecKy0 MOJEINb, BBIAEIATh (PU3MUECKUE BEIUYUHBI U (POPMYJIBI, HEOOXOAUMBIE
11 €€ peleHus!, MPOBOJUTE PACUETHI U OLICHUBATh PEATIbHOCTH MOTYYEHHOTO 3HAYEHUS
(U3MYECKON BEIUUUHBI;

pemaTh KayeCTBEHHBbIE 3a7lauM: BBICTPAWBATH JIOTUYECKU HEMPOTHBOPEUUBYIO
LENMOYKY pAacCyX JCHUH C OMopoil Ha M3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3NYecKue SIBICHUS;

UCIOJIb30BaTh MPHU PEIIEHWH y4eOHBIX 3a7ady COBpPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTMM [JIsl TOUCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAMd U MPEJICTABICHUS
y4eOHOM ¢ Hay4HO-MOMYJSpHOW HWHMOpMANUK, TMOJYYEHHOM M3  Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOTydaeMyIo HH(OPMALIUIO;

OOBSCHATH MPUHIIMIBI JIEHCTBUS MAIIMH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB,
pasnuyaTh yCIOBUsS UX 0€30MaCHOr0 UCTIOIb30BAHUS B IOBCEIHEBHOM KU3HH;

OPUBOJUTH TPHUMEPHI BKJIaJa POCCUMCKUX M 3apyOekHBIX YUYEHBIX-(U3MKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B PAa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEIHEBHON XU3HU IS
obecrieyeHuss O€30MACHOCTU TNPH OOpaIlllEeHMH ¢ NpUOOpaMH U TEXHUUYECKUMHU
YCTPOMCTBAMHM, JJII COXPAHEHUS 370pPOBbS U COOJIIOJCHHUS HOPM 3KOJOTHYECKOIO
MOBEAECHHUS B OKPYKAIOLIEH CpeAE;

paboTaTh B TPYMIIE C BHINOJHEHUEM PA3IMYHBIX COLMATBHBIX POJIECH, TUIAaHUPOBATh
paboTy Trpynmbl, pPalHOHAIBHO paclpeAessTh OO0S3aHHOCTM U IUIAHUPOBATH
JESTEIbHOCTh B HECTAHJAAPTHBIX CUTYalUsX, aJIEKBATHO OLIEHUBATh BKJIAJ KaXKIOTO W3
YYAaCTHUKOB TPYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HanmMeHoBaHue pa3iesioB U TeM undpoBbie
Ne i/ P Konrtpouabnbsie IIpakTnueckmue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUBUKA U METOAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3uKa U METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa OK
’ A Y https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruica > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2
Husanuica / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 hitps://m.cdsoo.rw/7f4 1672
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bu6muoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBHL TEPMOAHHAMHKH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BELIECTBA. 5 bu6muoreka [IOK
) da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24




Pa3nea 4. JIEKTPOJAMHAMUKA

but6mmoreka [IOK
4.1 UICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 35IeKTpUYECKU TOK. TOKH B 12 bu6nuorexa [IOK
) pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Nroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68




11 KIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢poBbIe
Ne ii/m P Konrpoabusie IIpakTuueckue (ipp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHoe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Nroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U1 BOJIHbI
21 MexaHn4ecKHe 1 AIEeKTPOMAarHUTHBIC 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4ecKne U 3JE€KTPOMarHUTHBIE 5 | bubnmoreka [JOK
) BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubnunorexa [IOK
23 O 10 3
frKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI crieIIUaTBHOM TEOPUHN 4 | bubnmoreka [JOK
OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnmoTtexk. K
4.1 DJIEMEHTHI KBAHTOBOU ONTUKU 6 httlfs://rfl.:dsicl)_.[rou/7f41c97c
4.2 Crpoenue atoma 4 bubmorera LOK

https://m.edsoo.ru/7f41c97c¢




4.3

ATOMHOE SApO

bubnunorexa [IOK
https://m.edsoo.ru/7f41¢c97c¢

Nroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazgeny 7
Paznen 6. OBGOBLIAIOIIEE IOBTOPEHUE

6.1 Obodmaiomee nosTopenne 4 ngs?;lglfzgsigg};ﬂl&%
Nroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




HOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
KoaungecTBO 4acos
DJIeKTPOHHBbIE N (POBHIE
Ne Bcero
o/ Tema ypoka Konrpoabnbie IIpakTuueckme 00pazoBaTe/ibHbIE
padoTbI padoTbI pecypchl
04YHO 3204YHO
dusuka — HayKa 0 IpUPOJIE.
1 Hayunrsie MGTZ,Z[LI HOEHEII)HI/IH 1 buGnnorexa LIOK
Y https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlIer0 MUpPa
Pone 1 MecTo ¢pu3uku B
OPMHUPOBAHUHU COBPEMEHHOU
2 fl)a p‘IHOI;I KapTUHBI NII)I/I a, B 1 bubmorexa LOK
Y pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU IEeATETbHOCTH
Jmonen
MexaHnueckoe IBUKECHHE.
OTHOCUTEIBLHOCTD
3 MEXAHUYECKOI'0 JIBIKEHUS bubmmorexa IOK
’ https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb, 1
YCKOpEHHue
4 PaBHOMEpHOE IIPSMOJIMHEWHOE bubnuoreka [JOK
IBUKEHUE 1 https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE | bubnmoreka [JOK
NPSAMOJIMHEHHOE JBUKECHUE https://m.edsoo.ru/ff0c372¢e
CB00OIHOE TIaJIEHHE.
6 YckopeHnue cBOOOIHOIO 1 buGnnorexa LIOK
p https://m.edsoo.ru/ff0c39¢cc
HaJIeHus
KpuBonuzeliHoe 1BUXKEHHE.
7 JIBr>keHMEe MaTepralbHON 1 bubmmorexa LOK
p https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPYKHOCTH




[TpuHIIATT OTHOCUTEIBHOCTH
lanunes. MuepunanbHbie

bu6mmoreka [IOK

8 cuctemsl orcuera. [lepBaiit https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
Macca tena. Cuna. [Ipuniun

9 cynepno3uiuu cuil. Bropoit bubnnorexka HOK
3akoH HeroToHa 17151 https://m.edsoo.ru/ff0c3be8
MAaTepHAIbHON TOUKH

10 Tpetuit 3akon HproToHa st bubnmoreka [JOK
MAaTEpUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tsxectu. Ilepas buommorexa LHOK

https://m.edsoo.ru/ff0c3d00

KOCMMYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnnoreka HOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumnment

13 Tpenusi. Cuiia COpOTUBIICHUS bubnnoreka HOK
MpY ABWKEHUHU TEJA B https://m.edsoo.ru/ff0c3f76
KUJIKOCTHU WIH rase
[ToctynarenbHOE 1
BpalaTeIbHOE JIBUKEHNE

14 a0COJTIIOTHO TBEPAOTO TEa. bubnnorexka HOK
MowmeHT cuibl. [1ne4uo cubl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCUs TBEPAOTO
Tena
Nmnynbc MmaTepuanibHON TOYKH,
CUCTEMBI MAaTEPHUAIIbHBIX TOYEK.

15 Nmnynbe cuibl. 3aKoH bubmmorexa LHOK

COXpAaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE

https://m.edsoo.ru/ff0c43d6




16

PaboTa 1 MOIIHOCTH CHJIBL.
Kunernueckas sneprus
MaTepuanbHOU ToYkU. TeopeMa
00 U3MEHEHNH KMHETHIECKOIT
SHEPTUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenimansHas 3HEPTHS.
IToTenuumanpHas sHEpIrust
yIpyro aeGpopMUpOBaHHOM
npyxunbl. [loreHnmanbHas
SHEprus Tela BOIU3H
MMOBEPXHOCTU 3eMIIN

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

18

IToTeHnuanbHbIe U
HEIOTCHIUAIIbHEIC CHITBI. CBS3b
paboThl HEMOTEHIIUATHHBIX CHJIT
C U3BMEHEHNEM MEXaHUUECKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAaHEHUSI MEXAHUYECKOM
SHEpPruu

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MCHEHHEM
MEXaHUYECKOW YHEPTHH Tea Ha
npuMepe PacTsHKEHUS
PE3MHOBOTO KI'yTay

20

KonrponsHas pabora o Teme
«Kunematuka. Jlunamuka.
3aKOHBI COXpaHCHHA B MCXAHUKEC»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKOI
teopuu. bpoyHoBckoe
nsikenue. Auddyzus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2




22

XapakTep ABUKECHUS U
B3aUMOJCUCTBHUS YaCTHIL
BelecTsa. Mozenu cTpoeHus
rasoB, JKMJIKOCTEN U TBEPABIX
TN

23

Macca monekyn. Konuyecto
BemiecTBa. [locrosaHnas
ABoraapo

24

TermnoBoe paBHOBECHE.
Temnepatypa u €€ U3MEepeHHUE.
[Ixana temnepatyp Llenbcus

25

Wneanbnsriii raz B MKT.
OcnoBHoe ypaBHeHue MKT

Bbu6nunoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIIeparypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTUU JBUKEHUS MOJIEKYIL.
YpaBHeHue Menpeneena-
Knaneiipona

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon [lampToHa. ['a30BEIC
3aKOHBI

28

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXIy napaMeTpamu
COCTOSIHUS Pa3peKEHHOTO Ta3a

29

M3onporiecchl B naeanbHOM
rase u ux rpaduueckoe
MIPEACTABIICHHE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI
U CIIOCOOBI €€ N3MEHEHHUS.

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c5952




KonuuecTtBo Termiotsl u padoTa.
BuyTpenuss sneprus
OJIHOATOMHOT'0 HJI€aIbHOIO ra3a

bu6mmoreka [IOK

31 B erIonepena
HBL TETLIONEPEAAtHt https://m.edsoo.ru/ff0c5¢36
VneapHas TEIIOEMKOCTD
1 Benrectsa. KomuuecTso bu6mmoreka [IOK
TEIUJIOTHI IIPU TEIUIONEepenaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporiece
[TepBblii 3aKOH TEPMOAMHAMUKHI
33 M eTro IpuMEHEHHE K bubmmorexa IOK
p https://m.edsoo.ru/ff0c5efc
H30IpoIieccam
HeobOpaTuMoCTh IPOIIECCOB B
34 pH (F)) e. Bropoit I3)2111<10H bubmorexa LIOK
pHpoE. p https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKH
35 [punnun nevicteus u KITJ Bbu6nmuoreka [IOK
TEIJIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 wuxn Kapno u ero KIIJ]
17 DKOJIOTHYECKHUE TIPOOIEMBI
TETUIODHEPTEeTUKH
O06o00maromuii ypox
38 «MOJII:K JII;IIl Haﬁ}I]I:bI/ISI/IKa buommorexa LHOK
yp ) https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKH
KontponbHas padoTa mo teme
39 «MonexynsipHas pu3nKa bubmmorexa LOK
yp ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKI
[Tapoo6pazoBanue u
bu6mmoreka [IOK
40 KoHAeHcauus. Mcnapenue u

KHUIICHUC

https://m.edsoo.ru/ff0c63b6




AOCOIIOTHAS U OTHOCHUTEILHAS

41 BJIAJKHOCTh BO3/1yXa bubmorexa HOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiennsiit nap
Tsépnoe Temno.
Kpucranamaeckue u amopdabie

4 Tesla. AHU30TPONHUS CBOMCTB bubnnorexka HOK
Kpuctamios. XKuakue https://m.edsoo.ru/ff0c6510
kpuctaiasl. CoBpeMEHHbIE
Marepuabl
[InaBneHue U KpuCTaUIM3AIHUA.

bu6mmoreka [IOK
43 VenapHas TEIIOTA IDIABICHUS.
https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6mmoreka [IOK
44 YpaBHeHHE TEIJIOBOTO OalaHca
P https://m.edsoo.ru/ff0c6820
DJIeKTpu3anus Tell.
45 Onektpudeckuii 3apsa. JBa bubmorera [TOK
P AL https://m.edsoo.ru/ff0c6bee
BH/JIa DJICKTPUICCKUX 3aPsI0B
[IpoBOIHUKH, TUATEKTPUKHU U

46 MTOJTYTIPOBOTHUKH. 3aKOH bubnmoreka [JOK
COXPaHEHUS JJIEKTPUIECKOTO https://m.edsoo.ru/ff0c6bec
3apsa
B3aumopeicTeue 3apsi0B.

47 3akon Kynona. Toueunsbrit bubnmoreka [JOK
AIIEKTPUYECKUM 3apsil https://m.edsoo.ru/ff0c6ce4
Hanpsioxk€nHnocTtb
AIEKTPUICCKOTO TTOJIS.

Bbubnmunoreka [IOK

48 [IpuHIIMT cynepno3uiuu

AJIEKTPUYECKUX noje. JInnun
HANPSKEHHOCTH

https://m.edsoo.ru/ff0c6df2




49

PabGoTa cun
BJIEKTPOCTATHYECKOTO MOJIA.
ITorenmuan. Pa3aocts
MMOTCHIINAJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

IIpOoBOOHMKY U TUINEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
IIPOHULIAEMOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoémMkocTh. KoHnencatop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOI0 KOHAEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHnas pabora
"N3mepeHune aMeKTpOEMKOCTH
KoHJeHcaTopa"

54

[IpuHIMN nercTBUs U
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIMUPOBAJILHOTO armapara,
CTPYWHOTO MPUHTEPA.
DJIEKTpOCTaTUYECKAas 3alIUTa.
3a3zeMJieHre IEKTPOIPUOOPOB

55

DNEKTPUUYECKUH TOK, YCIOBUS
€ro CyIIeCTBOBaHHUSI.
ITocrostaabI TOK. CHuia Toka.
Hanpsiokenue. ConpoTuBieHuUE.
3akon Oma s y4acTKa 1enu

56

IlocnenmoBarensHOE,
napajuieIbHOE, CMEIIaHHOE
COCTMHECHHE MPOBOIHUKOB.

0.5

Bbu6nunoreka [IOK
https://m.edsoo.ru/ff0c 7410




JlaboparopHnast pabota
«/3yueHne cMenaHHOro
COCITMHEHUS PE3UCTOPOB)

57

Pabora 1 MoIIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenma

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1t MOJTHOM
(3aMKHYTOM) DJIEKTPHUECKOU
nenu. KopoTkoe 3aMbIKaHHE.
JlaboparopHnas pabota
«3mepenune DJ1C uctounnka
TOKa U €T0 BHYTPCHHCTO
COIIPOTUBJICHUA»

0.5

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTpOHHAs MPOBOJIUMOCTh
TBEPJIBIX METAJIOB.
3aBUCHMOCTb CONPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXITpoBOJIUMOCTh

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKH, UX
cOOCTBEHHAs M ITPUMECHast
npoBoaAUMOCTh. CBOMCTBA p—
n-nepexoza.
[TomynpoBoIHUKOBBIE TPUOOPEI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUUYECKU TOK B
pacTBOpax M pacriiaBax
ANEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS
JIyccounanus. JIEKTPOIU3

Bubnmuoreka [IOK
https://m.edsoo.ru/ff0c82ba




DJIEKTPUYECKUH TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U bubnuorexa [JOK
HECAMOCTOSITEIBHBIN pa3psl. 1 https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DneKTpuyecKue mpuodopsl U

64 YCTPOMCTBA U MX MPAKTUYECKOE bubnnorexka HOK
npumMmeHeHue. [IpaBuna TEXHUKH 1 https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O6o0mmaromuii ypok 1 bubnmoreka [JOK
«DNEKTPOIMHAMHUKA)» https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o Teme
«OIEeKTpOCTaTUKA.

66 [TocTOAHHBIN NEKTPUUECKUI 1 bubmorexa [TOK

https://m.edsoo.ru/ff0c8a8a
TOK. TOKHM B pa3imM4HbIX
cpenax»
Pesepubiit ypok. KonTpoiabHas
67 paGOI;a 1o TZISIC ’ 1 bubmorexa HOK
https://m.edsoo.ru/ff0c8c56
"OnexrpoauHamMuka"
PezepBHblii ypok.
68 OGOngaIOHl}I]/III;I YPOK 0 TeMaM 1 bubmorexa HOK
https://m.edsoo.ru/ff0c8f6c
10 kiacca
OBILEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME

34




11 KIIACC

KoauuecTBO 9acoB aﬂeKTPOHHLIe
Ne Bcero undposbie
Tema ypoka Konrtpoabnbsie  IIpakTnueckue
n/n o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
04HO 3204HO
[TocTostHHBIE MATHUTHI U UX
B3auMoOJIelcTBUE. MarHuTHOE
. bu6mmoreka [IOK
1 nose. BekTop MarHuTHON 1
. https://m.edsoo.ru/ff0c9778
MHIAYKUUU. JIMHUM MarHUTHOU
WHAYKIAH
MaruauTtHoe 1nose NpoBOJHUKA C
) TokoM. OnbIT Dpcrena. 1 bubnnorexka HOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabota
3 «3ydyeHre MarHuTHOTO TOJIst 1 1 bubnnorexka HOK
KaTyIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBe MarHUTHOTO IOJIS Ha
MPOBOJHUK C TOKOM. Cuita
4 Awmmnepa. JlabopaTtopHas pabora 1 1 bubnnorexka HOK
«Hccnenosanue nericTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamKy
C TOKOM»
JleficTBMEe MarHUTHOTO IOJIS Ha
JIBUKYIIYIOCS 3apsKEHHYIO
bu6mmoreka [IOK
5 yactunyy. Cuna Jlopenna. Pabota 1

cuibl JIopeHna

https://m.edsoo.ru/ff0c9df4




DNeKTpOMarHuTHasE UHIYKITUS.
IToTok BEeKTOpa MarHUTHOM
uHaykiuu. DJ1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKITHID

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSE. fIBIeHUE
camouHaykuu. J/C
CaMOUHAYKIIUH. DHEPrus
MAarHUTHOTO TOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHMTHOE M0JIE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpomucTBa U UxX
IIPUMEHEHHUE: ITIOCTOSIHHBIC
MarHMTHI, 3JIEKTPOMAarHuThI,
JNEKTPOABUTATENb, YCKOPUTEIH
JJIEMEHTapHbIX YaCTHII,
WMHAYKIMOHHAs TI€Yb

10

O06o0marmuil ypok
«MarguTtHoe 110J1€.
DNIeKTpOMarHuTHasT WHITYKITHSD

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabora o teme
«MarsutHoe 1oJe.
DJeKTpOMarHUTHASE MHYKLIUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKIE
Kosiebanus. 'apMoHMUEeCcKHe
KosieOaHusi. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHH.
[IpeBpamienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
NIepro/Ia MaJIbIX KOJIeOaHU Tpy3a
Ha HUTH OT JUIMHBI HUTH U MaCChI
rpy3a»

14

KonebarenbHblli KOHTYD.
CB0OOIHBIC AJIEKTPOMArHUTHBIC
KOJIeOaHUs B NAECaIbHOM
KOJIeOaTeIbHOM KOHTYPE.
AHanorust Mexmay
MEXaHMYECKUMU U
AIEKTPOMArHUTHBIMH
KOJICOaHHSIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPaHEHUS SHEPTUU B
HJICaIbHOM KOJIe0aTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarux
KoJeOaHusX. BeIHYKIeHHBIC
MeXaHUIECKHE KOJIeOaHus.
Pe3onanc. BeiHyx/1eHHbBIE
AIEKTPOMArHUTHBIE KOJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbbl86

17

IlepeMeHHBIN TOK.
CunycougaabHbIN TEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAUCHUE CUIIBI
TOKA U HaIPsKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussoactso,
nepeaaya u norpediieHue
3JIEKTPUYECKOHN SHEPTUU




19

Y CTpolCTBO M TPAKTHYECKOE
MPUMEHEHHUE IIEKTPUIECKOTO
3BOHKa, TeHepaTopa NepeMeHHOT0
TOKa, JIMHUH 3JIeKTpornepeaad

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKHU IIPU
IPOU3BOICTBE AIEKTPOIHEPIHH.
KynbTypa ncnonap3oBanus
JJIEKTPOIHEPTHUHU B TOBCEAHEBHOM
KHU3HA

21

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHeHHs U
JuinHa BosiHbL. [lonepeunsie u
MPOJOIbHBIE BOJHBI

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTB 3BYKa.
I'poMkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U cKOpocTh. [kana
3JIEKTPOMArHUTHBIX BOJIH

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMIIBI paAHOCBSI3U U
TeneBuacHusA. Pa3Butue cpeacts
cBa3u. Pagnonokanusa

25

KoHnTtposbHas padota
«KomnebaHust 1 BOIHBD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

26

[IpamonuneiiHoe
pacnpocTpaHeHue CBETa B
OAHOPOJHOM cpene. TodeuHblid
HMCTOYHUK cBeTa. JIyu cBeta

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cd350




27

OrtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paKeHUH B IJIOCKOM 3epKajie

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue ceera. IlonHoe
BHYTPEHHEE OTPaKEHUE.
[IpenenpHbIN yroJl MOJHOTO
BHYTPEHHETO OTPaKEHUSI

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cd7{6

29

JlaboparopHas paboTa
«M3mepenHue nokaszarens
NPETOMIICHUS CTEKIIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunszel. [Toctpoenne
n300pakenuii B muuze. opmyna
TOHKOM JINH3bI. Y BEJIMYCHUE
JIUH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTtopHnast pabota
«Hccnenosanue CBONMCTB
U300paXEHUI B THH3AX)

32

Hucnepcus cera. CloKHBII
coctaB Oermoro ceta. L[BerT.
JlaGopaTtopHnas pabota
«HaObnronenue qucnepcuu cBeTay

33

WNuTtepdepenmus cera.
Hudpakmus ceera.
Hudpakaronnas pemeéTka

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
[Tonspusanusa ceera

Bbubmunoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Ontuueckue npuOOps U
YCTPOMCTBA U YCIIOBHS UX
0€301acHOTO MPUMEHEHUS




['paHu1IBI TPUMEHUMOCTH
KJIACCHYECKOU MEXaHUKH.

Bbubnuoreka [IOK

36 [ToctynaTel cnenuanibHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD

37 OJHOBPEMEHHOCTH. 3aMeJICHUE buGnnorexa LIOK

https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKPAILECHUE JITTHHBI
OHeprus 1 UMIYJIbC

38 pensITUBUCTCKON yacThlbl. CBA3b bubmmoreka [IOK
MAacChl C DJHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
OHeprus NoKos
KonrtponsHas padora «Onruka.

39 OCHOBBI crIeIIUaTBHON TEOPUHN bubmmorexa LIOK

https://m.edsoo.ru/ff0cf6{0
OTHOCHUTEIIbHOCTHY

40 ®otonsl. Dopmyna I[1nanka. bubnnoreka HOK
DHeprust 1 UMITyJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEIOBAHUE BuGmiorexa LIOK

4 orosdpexra. Ompiret A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl porodddekra.

4 VYpaBHeHue DUHIITEIHA 17151 bubnmoreka [JOK
dororddekra. «Kpacnas https://m.edsoo.ru/ff0d015¢e
rparuia» Gororpdexra
Hasnenue ceera. OnbiTh [1. H.

43 Jlebenena. Xumuueckoe bubmmorexa [OK

. https://m.edsoo.ru/ff0d04a6
JIeCTBHE CBETA
TexHuueckue ycTpoiicTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

doToreMeHT, POTONATUHK,
COJTHEYHast OaTapesi, CBETO U0/




45 Pemienue 3aga4 mo teme Bbu6nmuoreka [IOK
«DJIeMEHThI KBAHTOBOM ONTHUKHU» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

46 Pesepdopna no paccestuuio o- bubmmoreka [IOK
yactull. [Inanerapnas monaesnb https://m.edsoo.ru/ff0d091a
aToma

Bbubnuoreka [IOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u norioieHue

43 (OTOHOB MpH MEepexo/ie aToMa ¢ bubmmoreka [JOK
OJTHOTO YPOBHSI YHEPTUH HA https://m.edsoo.ru/ff0dOafa
npyroi. Buabl ciekTpos
BosHOBBIE CBOMCTBA 4aCcTHULI.

Bounsbl ne bpoins.
49 KopnyckynspHo-BonHOBOI buommorexa HOK
https://m.edsoo.ru/ff0dOca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYJCHHOE U3TyUYeHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omnsitel Peszepdopaa mo bubnmoreka [JOK
OIIPENICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3TyUYEHHS
CsoiicTBa anbda-, 6era-, ramma-

51 u3ily4eHus. Biausuue
pPaauOaKTUBHOCTH HA KUBbIE
OpraHU3MBI
OTkpeITHE IPOTOHA U HEUTPOHA.

5 W3oronsl. Anbda-pacma. bubnnorexka HOK

ONEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnan. ['amma-uznydenue

https://m.edsoo.ru/ff0d1162




53

DHeprus CBS3U HYKJIOHOB B sJIpe.
Snepubie peakuuu. AnepHblid
peakrtop. [IpoGiemsl,
MEPCTIEKTUBBI, IKOJIOTUYECKUE
ACHEKTHI AJIEPHON SHEPIeTUKH

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIEMEHTAPHBIE YaCTUIIBI.
OTKpBITHE TO3UTPOHA. METOIbI
HAOJIOIEHUS ¥ pEerUCTpaliu
3JIEMEHTapHbIX yacTull. Kpyrieri
cron «DyH1amMeHTaIbHbIE
B3aUMOJIeUCTBUSI. ENMHCTBO
du3nUecKoil KApTUHBI MUPa»

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

55

Oransl pa3BUTHS ACTPOHOMHUH.
[IpuxnagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuHd. Buj 3BE31HOTO
HeOa. Co3Be3us, ipKue 3BE3/IBL,

IJIAHCTHI, UX BUINMOC JBUKCHUC.

CosHeuHas cucTtemMa

56

Comnnne. ConHeyHass akTUBHOCTb.
Ucrounuk sueprun CoiHua 1
3BE3

57

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI
TJIaBHOM MOCIE0BATEILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMEHHbIE MPEICTABICHUS O
MIPOUCXO0XKICHUU Y SBOJIIOIIUU
CouHIia ¥ 3B€31




58

Mueunsiii [Tyt — Hamia
INanakTtuka. [lonoxxenue u
newxkenne Comnna B ['amakTuke.
lNanaktuku. Y€pHBbIE IBIPHI B
sJIpax rajJaKkTUK

59

Bcenennas. Paz0Oeranue
rajnaktuk. Teopus bonbiioro
B3pbIBa. PenmnkTOBOC M3ITyUYeHHE.
MeraragakTaka

60

Hepermennsie npo0iaembl
aCTPOHOMHH

61

KoHnTtposbHas pabota «DJIeMEeHTHI
ACTPOHOMHUU U aCTPOPHUZUKIY

62

O6o06maromuii ypok. Posb
(GU3UKY U aCTPOHOMHUH B
9KOHOMMYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOU cdepax AesTeTbHOCTH
YyeJIoBeKa

63

O6o06matromuii ypok. Posb u
MECTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYyYHOU KapTHUHE
Mupa

64

O6o0maromuii ypok. Posb
(bU3UYECKON TEOPUH B
(opMHpPOBAaHUY TPE/ICTABICHUH O
¢u3nueckoil kapTUHE MUpa




65

O6o06matomuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpPA B
001IeM psiay COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE

66

Pe3epBHbIil ypok. MaruutHoe
nose. DJIEeKTpOMarHuTHas
WHAYKIHS

67

PesepBHblii ypok. OnTuka.
OcHOBBI cIENIMANIBHOM TeOpUn
OTHOCHUTEJIBHOCTU

68

Pesepnblii ypok. KBantoBas
¢u3uKa. DIeMEeHTHI aCTPOHOMUH
U acTpoU3UKU

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

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

34

34




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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