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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH MpeIMeTaMu. B Hell onpenenstoTcs OCHOBHbBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl OCBOEGHHS Kypca  (PU3UKW: JMYHOCTHBIE, MeETaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/ B (GOPMHPOBAHKE €CTECTBEHHO-HAYYHON KapTHUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUIMA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAYKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUS
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanoiaraet 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUN NU3YYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMoOHAIBHOTO IPUPOOTNIONIb30BAHMS U HKOJIOTMYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3UUYECKON TEOPUH, POIU (PYH/IaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, IPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU AESATENIBHOCTU O0YYarOIIUXCS.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIbHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObETWHEHBI B OOMIMN CIUCOK YYECHUYECKUX MPAKTHUYECKUX PabOT.
Bobijenenrie B yka3aHHOM MepeyHe Ja0OpaTOpHBIX padOT, MPOBOIUMBIX JUJIS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbLHOrO mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUJIAHMPOBAHUS M OCHalleHHus KabuHeTta ¢usuku. [Ipu
TOM OO0ECreunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
MOCTAaHOBKY OIIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBJISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HHTErpUpYys 3HAHUS W3
Pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBISIIOTCS 3a/laHUs HA
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OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SIBJICHWH M TMPOIIECCOB B OKpYKAIOIIEH
KU3HH, TpeOyronue BBIOOpA (U3UYECKOW MOACIH IS CUTYyallMH IPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k MmaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBbli YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpemHero oOmero oOpa3oBaHMS IOJIKEH H3y4aThCS B YCIOBHUSAX MPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3MKe yUSeHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHKE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHWE (DOpMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOIECCOB, JOMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalIMXci. TeMaTHYecKue KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMH TIEJIAMH U3y4eHUs PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBanue wHHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (popMUpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBJIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUSI OCHOB
CTPOEHUS MaTepuH U PyHIaMECHTAIbHBIX 3aKOHOB (DH3HKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O PONM (PUBUKU IS PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a71ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:

e TPHOOpPETEHUE CUCTEMBI 3HAHUI 00 00X PU3NUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUW B TPUPOAE U A TPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB U TMPHUHIUIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEETICHNS IOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENIO), B
11 kmacce — 68 4acoB (2 4aca B HEACIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOPaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWTENb JEJaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrmkeHue. J[BUKeHE MaTEpUAIbBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TIOJ yrioM K TOPU3OHTY U
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE H
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nehopMupoBaHHOM NPYKUHBL. [loTeHIIManbHAs SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekysa. Konnyectso Bemecrsa. [loctositnnas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACAIBHOTO raza. AOCOJNIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanpToHa. M3omporniecchl B UacalbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHCHUM.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHHS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEallbHOTO  raza. Bujasl  Temyonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mamwmHbl. [{ukn KapHo m ero xo3¢@dummeHT MOoIe3HOTO
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHHuYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnbeIT N0 a1abaTHOMY PaCIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoowvl

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmeHHBId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHbsie Tena. AHU30TPOIUS CBOIMCTB
kpucrawioB. JKuuakue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHUUecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIYYEHUSI COBPEMEHHBIX MAaTEpUAJOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmoienue HarpeBaHusl U MJIaBJIE€HUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHrie 0THOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3aius Tea. DISKTPUIeCKuil 3aps. [[Ba BU1a 3JIeKTpUUECKUX 3apsiI0B.

[IpoBOIHMKM,  JMAJAEKTPUKHM M NOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
DIIEKTPUUECKOTO 3apsiza.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn
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CYHEPIIO3ULAN BJIEKTPUUYECKUX MNOJIEN. JIMHUKM HanpsHKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpuyeckuii mok. Toku 6 paznuunsvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaNIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHjia U BHYTPEHHEE CONMPOTUBIICHUWE HCTOYHUKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.
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OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KoOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyliecTBIsIETCS €
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3nyeckas BEITUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOM NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,

12



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALNA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAYyKIMW. KapTWHa JWMHWUKA MAarHATHOM WHIAYKLUHMM T10JIS
NIOCTOSIHHBIX MarHuTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmonercTtBrue NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUJa HWHIAYKIUU. 3aKOH JJEKTPOMATHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmopelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBUKYIIEH CHJIBI MHAYKIIMM OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 2JICKTPOMArHUTHON WHIYKIIUH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[Ipy>XHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCaNbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
kosiebanus. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

[lepemennblii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MONIHOCTB
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
HHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS MJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

14



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Hab6mronenue 3aTyxarmmx KoJaeOaHmi.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcumwnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3onanc mnpu MOCHENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKa B LIEMHU U3 MOCIEA0BATEIbHO COCTMHEHHBIX
KOH/JIEHCATOpa, KaTYyIIK! U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHus | JUIMHA BOJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HnuTtepdepenius u iudppaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, 1udpaxius,
unTepdepenius. CKOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana >eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnosokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Llemoncmpayuu

O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmonenue narepdepennnu u audpakinm MEXaHUYECKUX BOJH.

3BYKOBOI1 pe30HAHC.

HaGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacHpOCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaesbHbIl yroa IOJHOIrO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpArOIUX U
pacceuBarolmyx JnH3ax. PopMyria TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBue HaOMIOACHUS
INIABHBIX ~MAaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA armapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMonMHEHOE pacupOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanue CBONCTB M300pakKeHUN B JIMH3AX.

Mopenu MuKpocKorna, TeJIeCKona.

Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO NPU3MBI.
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[ToydyeHune ciexkTpa ¢ mMOMOIIBIO JUGPAKITUOHHON PEIIETKH.
HaOnronenue nonsipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol
N3Mepenue nokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.
HaOmnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLIBI TPUMEHUMOCTH KIIACCUYECKOM MeXaHUKHU. [locTynarsl criennanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTON. JHEPTHS
U UMIyJbC (poToHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dborodddexra. YpaBHenue DiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dbotorddexra.

Jasnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboToaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YaCTHIL.
[Inanerapnas mopens aroma. [loctynater bopa. M3myuenne u moryomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIeKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.
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BousHoBBIE cBOVicTBa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYXICHHOE U3ITy4YCHHE.
TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul
HabGnrogenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JOKa3bIBAIOIIHUE CIIOKHOCTb CTPOEHHUs sapa. OTKpeITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa rmo onpeneneHnto coctaBa paJuoakTUBHOTO
m3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausiHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens simpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tormsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.
S nepHble peakunu. JleneHne u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTonp! HAOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO u3nyueckoit KapTUHBI MUPA.
TexHuueckue yCcTpoMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3HPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanrie TpeKoB YacTUIL (M0 TOTOBLIM (oTOrpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMHUM.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3MBI, IIAHETHI, MX BUIUMOE
JIBUKECHHUE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATENIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbel. UEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOTYIIAPUS U IPKUE 3BE3/BI.

HabGmrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHUE

Ponp ¢usuku wW acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HUECKOW TEOPUU B
(bopMHpOBaHUU MPECTABIECHUN 0 (PU3NYECKON KapTUHE MHUPA, MECTO (PU3UYECKON
KapTUHBI MHUpa B  OOIIEM psiy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0ICHUE, SKCIIEPUMEHT, MOJISTUPOBAaHNE, MOJIEh, H3MEPECHHE.

Mamemamuxa: pewIEHHE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
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MPOU3BOJHBIC D3JIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYTOJIHLHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAST CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJIEKTpPOIIEpEeday, TEHEpATOp IMEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOTo npenmMera «Dusnka» T0JKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIUOHHBIM I[IEHHOCTSIM POCCUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYAIOIIETOCSd KaK aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aHUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IPaXKTaHCKON UIAEHTUYHOCTH, TATPUOTU3MA,

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYas 3CTETHUKY HAY4YHOT'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME UEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
WHIUBUYAJIBHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIbHOCTH, 3aJaBaTh IMApPAMETPbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;
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BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (PU3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOCKTOB B 001acTH (PU3UKH;

BBISBJIATh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJAECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEIICHHUS;

aHANMM3UPOBAaTh TIOJNIYYCHHBICE B XOJE PpEIICHHUS 3a7a4dl  pPe3yJIbTATHI,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAITHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJTbTEPHATUBHBIC PEIICHU.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCeHHS HMHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAaJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHNs, MPABOBBIX W ATHYCCKUX HOPM, HOPM HWH(OOpPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y49éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONITUMATIBLHYO
dbopMy NpeacTaBiICHUS U BU3yaTU3aIUH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe NeiCTBHA:
OCYUIECTBJISAThH OOIICHNE HAa YPOKaxX (PU3UKK U BO BHE-YPOUHOU JEATEIBHOCTH;
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pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ NOCTMIKEHMIO: COCTaBIIATH IUIAH JEHUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHUBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0I0 YYaCTHUKA KOMaH bl B OOILINI
pe3ysbTaT no pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KayeCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH UHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIHHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BJa/JeTh HABBIKAMH  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUA
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUM JIJISl OLIEHKH CUTyalluH, BBIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsl CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M apTyMEHTHl JPYTMX TpU aHalu3e pPe3yIbTaToB
JeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS POTPAMMBI 110
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCS
COBEPIICHCTBYETCS AMOIIMOHATBHBIN UHTEIJICKT, IpeInoIararo i
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HApPaBJIECHUS Pa3BUTHUSA COOCTBEHHOW 3MOLIMOHANIBHOU cdepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIFOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHME, CIIOCOOHOCTh AaIalTUPOBAaThCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTb €ro MpH OCYIIECTBICHUH OOLICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTH BBHICTPAaNBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI
K xoniry o0yuenus B 10 Kiacce nmpeMeTHbIE PE3yIbTaThl HAa 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepHuabHas TOUYKa, HHEpLHUAIbHAs CUCTEMa OTCUETA, aDCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3aps]l IPU PELICHUU PU3NIECKUX 3a/]1a4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEINHOE JBUKEHUE,
cBOOO/IHOE MAJCHHUE TeJl, JBUKEHHE IO OKPYKHOCTH, UHEPLUS, B3aUMOJCHCTBHUE
Ten, AupQy3usi, OpOyHOBCKOE ABM)KEHHE, CTPOCHHUE KHUJIKOCTEH M TBEPABIX TEI,
U3MeHeHue o0bEMa Tel MpU HarpeBaHuM (OXJIaXJAECHUH), TEIJIOBOE PABHOBECHUE,
UCIIapeHue, KOHAEHcalusl, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3JlyXa, MOBBIIICHUE J1aBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXK/Iy NapaMeTpaMH COCTOSIHHS Ta3a B M30IPOLIECCAX, MIEKTPHU3ALUs Tell,
B3aUMOJICHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (U3UUYECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEeprusi, NOTCHIMAIbHASL SHEPTUsi, MEXaHU4ecKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; NpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W EIUHMIIbI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOUIME AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUS,
UCHOJNB3Ys (U3MUECKHE BEJIMYMHBL: JaBJICHHUE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi 3HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTHUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JACMCTBUSL TEMJIOBOIO JBHUTATENsA; MpPH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHUS W EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYEHHBIE ANEKTPUUECKUE CBOMCTBA BEIIECTBA U AIICKTPUUECKHE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHMS M EIMHMIIbI; YKa3biBaThb (POPMYJbI, CBSI3bIBAIOIINE
JaHHYIO (PU3UYECKYIO BETMUYMHY C IPYTMMH BEJIMYMHAMY;

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUsl MEXAHMYECKOW DSHEpPruH, 3aKOH COXPaHEHUs HMIIYJIbCa,
IPUHIUI CYNEPHNO3ULIMKA CHWJI, INPUHLUUI DPABHONPABUS HHEPLHUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBUS MaITNH, TPUOOPOB U TEXHUUIECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh IpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PY10BaHMsI, IPOBOAUTD OIBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT U HMCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (QU3NYECKUMHU  BEJIWYUMHAMH  C
VCITOJIb30BAaHUEM TNPSIMBIX W3MEPEHUH, NPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(UKCUpPOBATH PE3YNbTATHI MOJIYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BETUYUH B BUE
Ta0NMIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJB3Ys (PU3UUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4u
BBIOMPATHh (PU3UYECKYIO MOJCIb, BBIACIITh (PU3NUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOoOXoauMbIe Jisi €€ pelIeHUs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HA HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

MCITIOJIb30BATh MTPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU [JISl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALNNA U MPEICTABICHUS
yueOHOW ¥ Hay4HO-TIONMYJAPHOW WHGOpPMAIMKU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyto HH(POPMAIHUIO;
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MPUBOJNUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus: 0E30MaCHOCTH MpU OOpallleHHu ¢ TpuUdopaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIbI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIACPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijjpa MpU pelieHuu (HU3UIECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKASI TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MarHuTOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpPU3alUsS CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAass W HMCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  pPAa3NUYHBIX  Cpea) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIBb3Ys (1)I/IBI/I‘ICCKI/IC BCINYUHBI:
E)J]CKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chja TOKa, OJCKTPHYCCKOC HAIPSXKCHHUEC, DJICKTPHUYCCKOC
COIIPOTUBJICHUC, PA3HOCTH IMOTCHIOMUAJIOB, JJICKTPOABMIKYHIAsl CHUJIA, pa60Ta TOKa,
HHAYKOWA MAardvuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, WHAYKTUBHOCTbH
KaTyIIKHU, SHCPIHA ISJICKTPUYCCKOTO WM MAIrHUTHOI'O noneﬁ, nepuoa M YacTtorTa
KoJicOaHMII B KOJeOaTCILHOM KOHTYpPEC, 3apdd M CHjla TOKa B IIPpOHCCCe

28



TapMOHHYECKHX JJIEKTPOMATrHUTHBIX KoJieOaHMi, (OKyCHOE pAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PUIUUECKHUIA
CMBICT HCIIOJIb3yEeMbIX BEIMYMH, WX OOO3HAUEHUS M EIWHUIBI, YKa3bIBaTb
(opMyJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETMUUHY C JPYTUMH BEIUYUHAMY;

ONKCHIBAaTh H3YYCHHbIC KBAaHTOBBIC SIBICHHUS U MPOLECCHI, HCIOJIB3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TIOTypacnaja, SHEPTHsl CBA3H
aTOMHBIX $JI€p, NpPU ONUCAaHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHII CMBICH
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M E€AMHMIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYITMMH BEJIMYHMHAMH,
BBIUUCIISATH 3HAUCHNE (PU3UUYECKOIN BEIMYNHBI;

aHAIIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SIBICHHS, UCIONB3YS (PU3NUECKUE
3aKOHBI U NMPUHIUINBL: 3aKOH OMa, 3aKOHBI [IOCJIE0OBATEILHOTO U MapajlIeIbHOTO
COEMHEHMsI TMPOBOAHMKOB, 3aKkoH Jxoyns—JIeHna, 3aKoH 3J€KTPOMarHUTHON
WHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHHS DSHEPTUH, 3aKOH COXpPAaHEHUS HMITYJIbCa, 3aKOH COXpPaHCHHS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOI0 uuMcia, MocTynaTsl bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OTpEENATh HAIIPABJIEHNE BEKTOPA MHIYKIMU MAarHUTHOTO MOJIs POBOJHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTb U OIUCHIBaTh H300paKEHUE, CO3[aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLIECCOB C HCMOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUM: MpU 3TOM
dbopmynrpoBath npodiaeMy/3aaady U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U OPMYITUPOBATH
BBIBO/IHI,

OCYIIIECTBIAThH MPSMbIE U KOCBEHHBIE U3MEPEHUsT PU3NUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOTH30BAHUEM TPSMBIX
U3MEPEHUI: NIPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATh PE3YJbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

co0mo1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUH UCCIIECIOBAHUMA B
pamMKax y4eOHOTro SKCIEpHMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM

29



JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BAHUS;

pemarb pacy€éTHhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 33/lauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS,

UCTIOJIb30BAaTh MTPH PEIICHNH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJOTHH JIsI TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIIPETALUN U TPEICTABICHUS
yu4eOHOW UM Hay4HO-TIONYJIApHOW HWH(GOpMalMyU, IOJYYEHHON W3 pa3iINyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyl0 HH(POPMALHUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3ianyaTh yCIOBHUS UX 0€30MacHOrO HCIOJIb30BaHUS B MMOBCEIHEBHOM
KU3HH,

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEI0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU JIJIS
oOecrieueHus: 0E30MaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpeie;

paboTaTh B Tpymnme C BBHIMOJHEHHEM pPA3IMYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE pPacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngﬁi&f&i?ﬁ/&ﬂlc%c
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE
Hroro no paszneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE

padoTshI padoThI
pecypchl

®du3nka — HayKa 0 IpUpo/Ie.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa LIOK

v a https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSIMOJIUHENHOE 1 bubmuoteka [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOe majieHne. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
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[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

8 lNanunes. MuepunalibHbIE CUCTEMBI
p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa ai1st MaTepuanbHON TOYKH
Tpetnii 3akon HeroToHa niis bubnmnoreka HOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHudeckas bubmorexa [IOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia CONpOTUBIICHUS PU bubmuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502
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MatepHraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanpHas 3HEPIUs yupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK

https://m.edsoo.ru/ffOc461a

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

bubnunoreka LIOK

https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHNUECKOM
SHEPIUH TeJjla Ha IPUMEPE
PaCTSKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bu6mmoteka IIOK

https://m.edsoo.ru/ffOc4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TeopuH. bpoyHOBCKOE ABMXKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.

bubnunorexa LIOK

https://m.edsoo.ru/ffOc4dc2
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Mojenu cTpoeHus ra3oB, KUIAKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konuuectso
BemectBa. [locTtostnHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzMepenue. [llkana Temneparyp
Lenscus

HUneanpuserii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcostoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knanelipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSIHUS
pa3pexKEeHHOro ra3a

H3omporecchl B nieanbHOM rase u
uX rpaduueckoe npeacTaBieHue

bubmmoreka IIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menennsa. KonmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJICATBHOTO
rasa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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VY nenbHas TEIUI0OEMKOCTD BEIIECTBA.

KonndecTBO TEIIIOTHI Ipu

bubnunorexa LIOK

32
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5¢c36
poriecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6muoteka [JOK
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeobOpaTtumocTs mporieccoB B
34 npupoze. Bropoii 3akon bubmorexa LOK
PHPOJIE. P https://m.edso00.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIUIOBOM MaIlINHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTMYECKUE TTPOOIEMBI
TEIUIOIHEPTETHKU
O0oO0maromuii ypox
38 «MOJ‘II:K HI: Ha;}llp ¢uznka. OCHOBBI bubamorexa LOK
yip ’ https://m.edso0o.ru/ff0c6938
TEPMOIMHAMUKIY
KonTponbHas pabora no teme
39 «Momnexkynspraas pusuka. OCHOBEI bubmorexa LOK
yip ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmuoteka [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
AOCOoII0THAS U OTHOCHUTEILHAS
41 BIAXXKHOCTH BO3ayxa. HachIeHHbIH bubnnorexa [JOK
Ayxa. i https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Temo. Kpucrammmdueckue u
PA P but6mmoreka [IOK
42 amopdHbIe Tena. AHU30TPONH

CBOICTB KpuCTaJlJIOB. }KI/I,[[KI/IC

https://m.edsoo.ru/ff0c65f0
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Kkpuctajibl. CoBpeMEHHbIE
MaTepHabl

[LaBnenue n KpUCTaIU3aLMSL.

bub6nmoreka [IOK

43 V .
JICHHAL TCILTOTA TABICHHA https://m.edsoo.ru/ff0c6708
CyO6numarus
bub6nmoreka IIOK
44 % §
PaBHEHHE TEIIIOBOTO baarca https://m.eds00.ru/ff0c6820
DneKTpu3zanus Tei. JNeKTPUIECKUn
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
P a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOOHUKHU, TUIIEKTPUKH U
46 n(?n ﬂOBO HIfKI/I 3a1f(I:H Bubmiorexa OK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXPaHCHHUS YJICKTPUUECKOTO 3apsiia
B3aumonelicTBue 3apsaoB. 3aK0H
47 K HOHaHToqeqHLIﬁI;HHeKT MYECKUH bubmorexa HIOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB IEKTPUIECKOTO
48 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
JJIEKTPUYECKUX TOJIeH. JInHNKM https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 rosts. Ilorernman. PasHocts bubmorexa LOK
) ’ https://m.edso00.ru/ff0c6f00
[MOTEHIMAIOB
TIpoBOAHUKH U TUDIEKTPUKHU B
50 3J'IpeKT iCTaTquI::KOM noljie bubnnorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 Onexktpoémkoctb. Konnmencarop bubmmorexa [JOK

https://m.edsoo.ru/ff0c7126
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK

https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO TIpUHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3azeMIIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne 3/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

bu6nmorexa LIOK

https://m.edsoo.ru/ff0c74f0

bu6nmorexa LIOK

https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK

https://m.edsoo.ru/ffOc7ae0
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DneKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTh

> COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60 DIIEKTPUUYECKHI TOK B BaKyyMe.
CBoiiCTBa JIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y IIPUMECHAs ITPOBOIUMOCT. bubnuoreka [IOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

62 paciuiaBax 3JeKTPOJIUTOB. bubnnorexa [JOK
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEKTPUYECKUN TOK B ra3ax.

63 CaMoCTOsITeNTbHBIN U bubnuoreka [{OK
HECaMOCTOSTENIbHBINA pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
OnexTpudeckrue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE bubmuoteka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06mmaromuit ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nekTpocratuka. [locTostHHBIN bubnuotexa [JOK

3NEKTpUYEeCKUil TOK. TOKHM B
Pa3JIMYHBIX CpEAX»

https://m.edsoo.ru/ff0c8a8a
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https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 PesepsHblil ypok. KonTponbHast 1 Bbu6muoteka [JOK
pabora 1o Teme "DIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56
PesepBublii ypok. O6o0maromuit bubnuoreka [JOK

68 1
ypok 1o Temam 10 kitacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHBbIE
Ne Jlara
KonTpoa IpakTuye uudgposbie
n/ Tema ypoka Bce usyue
bHbBIE CKHe o0pa3oBaTesibH
I ro HHUSI
padoTbI padoThbI ble pecypchl
ITocTosiHHEIE
MAarHUTEL U UX
B3aHMOJCUCTB
ne. MaruutHoe bubanoreka
1 nojne. Bekrop 1 LIOK
MarHuTHOM https://m.edsoo.ru/f
WHIYKIIAH. f0c9778
JInaun
MAaTrHUTHOH
WHYKIAH
MaruautHoe
noJje
MIPOBOJTHHUKA C
bubanoreka
TOKOM. OTBIT oK
2 Opcrena. 1 1
BaaiMOICHCTE https://m.edsoo.ru/f
A f0co8fe
ne
MIPOBOTHUKOB
C TOKOM
JIaGoparopHas
pabora Bubnuoteka
3 «3ydenue 1 1 HOK
MAarHUTHOTO https://m.edsoo.ru/f
10JIs1 KaTyIIKH fOc98fe
C TOKOM)»
[erictBue
MarduTHOTO
moJd Ha
MIPOBOJIHUK C
bubanoreka
TokoM. Cuna OK
4 Awmriepa. 1 1 1
TaGopaTonias https://m.edsoo.ru/f
paTop f0c9ac0
paborta
«Hccnenosanu
€ IEeHCTBUA
IIOCTOSIHHOTO
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Mar"ura Ha
pamKy c
TOKOM»

eicTBue
MarduTHOTO
IIOJIg Ha
JBIKYIILYIOCS
3apsHKEHHYIO
yactuiy. Cuna
Jlopenna.
Pa6ota cubl
Jlopenna
DneKTpoMarHu
THas
WHIYKLHUA.
IToTok BekTopa
MarHUTHOM
WHTYKIWAH.
2J1C
WH]TYKIIAH.
3aKkoH
3JE€KTPOMAarHu
THOU
WHIYKIUN
Dapanes

bubanoreka
LHOK

https://m.edsoo.ru/f

fOc9df4

Jlaboparopnast
pabota
«HccnenoBanu
€ SIBJICHHS
3JEKTPOMAarHu
THOM
WHTYKITAW
NunykTuBHOCT
b. SIBIeHUE
CaMOMHAYKIIUU
.OJIC
CaMOMHAYKITUU
. DHeprus
MarduTHOIO
MOJISl KaTYIIKU
C TOKOM.
DnexTpoMarau
THOE MOJIe

buoOmmoreka
[HOK

https://m.edsoo.ru/f

fOcal50

bubaunoreka
[HOK

https://m.edsoo.ru/f

f0ca600
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TexHuueckne
YCTpOMCTBA U
HX
MpUMEHEHHUE!
IIOCTOSIHHBIE
MAarHMTEHI,
3JIEKTPOMArHu
ThI,
3JIEKTPOJBUIAT
ellb,
YCKOPHUTEIH
3JIEMEHTAPHBIX
YaCTHII,
MHJYKIWOHHAs
rneyb

10

11

Oo6o06maromuit
YPOK
«MarautHoe
noue.
DneKTpoMarHu
THast
WHTYKITUS
KonTponbHas
pabota no
TeMe
«MarautHoe
ToJe.
DneKTpoMarHu
THast
WHTYKITUS

bubnuoreka
HOK
https://m.edsoo.ru/f
fOcab82

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOcad58

12

CB0OOIHEIE
MEXaHUYECKHE
KoJIeOaHusI.
l"apmonunuecku
€ KoieOaHus.
YpaBHeHue
rapMOHUYECKH
X KOJIeOaHUH.
[Ipespamenue
SHEPIUU

bubanoreka
[HOK
https://m.edsoo.ru/f
fOcaf06

13

Jlaboparopuast
pabota
«HccnenoBanu
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14

15

€ 3aBUCHUMOCTH
neproja
MaJIbIX
KonebaHui
rpy3a Ha HUTH
OT JUITHHBI
HHUTH ¥ MAcChI
rpy3a»

KonebarensHbl
U KOHTYP.
CB00OOIHBIE
AJICKTPOMAarHu
THEIE
KOJICOaHHMS B
HJIeaIbHOM
Ko0JIe0aTeIbHO
M KOHTYpE.
Amnanorus
MEXIy
MeXaHNYECKUM
i 871
ANEKTPOMArHu
THEIMHA
KOJICOaHHSIMU
®opmyna
Tomcona.
3aKkoH
COXPaHCHHUS
SHEPTUU B
HJI€aIbBHOM
KoJIe0aTeIbHO
M KOHTYpe

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOch820

bubanoreka
LHOK
https://m.edsoo.ru/f
fOch9c4

16

[IpencraBnenu
eo
3aTyXaromux
KOJIE0aHMAX.
Brinyxiennsie
MEXaHUYEeCKHUeE
KoJe0aHusl.
Pe3onanc.
Brinyxiennbie
3JIEKTPOMArHu

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOcbb86
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17

THBIC
KoJIeOaHus

[TepemennbIit
TOK.
CunycouaajibH
BIN
IEPEMEHHBIN
TOK.
MountHocTh
MIEPEMEHHOTO
TOKa.
AMILTUTYIHOE
"
JICHCTBYIOLIEE
3HAYCHUE
CHUJIBI TOKA U
HaIpsHKEHUS

bubanoreka
HOK

https://m.edsoo.ru/f

fOchd34

18

Tpanchopmaro
p.
[TpousBoacTBo
, Iepeiaua u
notpelieHue
JIEKTPUYECKO
1 DHEpruu

19

20

YcerpolictBo u
MPaKTUYECKOE
IIPUMEHEHNE
AJIEKTPUYECKOT
0 3BOHKAQ,
reseparopa
MIEPEMEHHOTO
TOKA, TUHUH
3JIEKTpoIepena
q

OKOIOrHYeCKH
€ PUCKH TIPH
TIPOU3BOJICTBE
AIEKTPOIHEPTH
n. Kynerypa
HCIIOJIb30BaHU
i
ANEKTPOIHEPTH
U B

buoOmmoreka
[HOK

https://m.edsoo.ru/f

f0cc324
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HOBCEIHEBHON

KU3HU
Mexanuyeckue
BOJIHBI,
YCJIOBHS
pacmpocTpane
nus. [lepuon. bubnuoTeka
21 CxopocTb [HOK
pacnpocTpaHe https://m.edsoo.ru/f
HUS U JJIAHA fOcca54
BOJIHBI.
ITonepeunsie u
MPOI0JIbHBIC
BOJIHBI
3BYyK.
Cxkopoctb
3ByKa. bubnuoreka
22 I'pomkocTb LIOK
sByKa. Boicora https://m.edsoo.ru/f
fOcccOc
ToHa. TemOp
3ByKa
OnexTpoMarau
THBIC BOJTHBI,
HX CBOWCTBA U bubmotexa
23 CKOpPOCTb. LIOK
lkana https://m.edsoo.ru/f
fOccfe0
ANEKTPOMarHu
THBIX BOJIH
[TpuHIUTIBI
PaINOCBSI3H U
24 TETIEBUJICHUS.
PazButune
CPEJICTB CBSI3H.
Pagnomnokanus
KounTponbHas bubnuoreka
o5 pabora LIOK
«Konebanus u https://m.edsoo.ru/f
BOJIHBI» fOcc6f8
[Ipsmonuneitn bubnuoreka
26 °° LOK
pacmpocTpaHe https://m.edsoo.ru/f

HUC CBCTA B

f0cd350
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OJTHOPOJHOM
cpene.
ToueuHblid
HUCTOYHUK
ceera. Jlyu
cBeTa

27

28

Otpaxenue
cBeTa. 3aKOHbI
OTpakKeHUS
CBeTa.
ITocTpoenue
n300pakeHU I
B IJTOCKOM
3epkaje

IIpenomnenne
ceerta. [TomHoe
BHYTpEHHEE
OTpaXKEHUE.
[IpenenvHblii
YTOJI TOJHOTO
BHYTPEHHETO
OTpaKEHUS

bubnnoreka
[HOK
https://m.edsoo.ru/f
fOcd4e0

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOcd7f6

29

JlaboparopHnast
paborta
«3mepenue
MoKa3aTens
IIPEIOMIICHHUS
CTEKJIa»

bubanoreka
LHOK
https://m.edsoo.ru/f
fOcd67a

30

31

JInn3bL.
[Toctpoenue
n300pakeHU I
B JIMH3E.
®opmya

TOHKOM JINH3EL.

VYBenuuenune
JIAH3BI

JlaGopatopHnas
pabora
«HccnenoBanu
€ CBOICTB
n300pakeHUI
B JIMH3aX)

bubnunoreka
[HOK
https://m.edsoo.ru/f
fOcddle
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32

33

34

Jucnepcus
CBeTa.
CroxHbIH
cocta 6e1oro
cBerta. LlBer.
JlaGopaTopHas
paborta
«Habnronenue
TUCTIEPCUU
CBETa»

HuTtepdepenn
us CBETa.
Hudpaxius
CBeTa.
JudpakimonH
as pemerka
ITonepeuHocth
CBETOBBIX
BOJIH.
[onsapusanus
cBeTa

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOced22

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOcf02e

35

OnTnyeckue
puOOpHI U
YCTpOMCTBA U
YCJIOBHS UX
0e301IacHOTO
MIPUMEHEHUS

36

37

I'pannms
MPUMEHUMOCT
u
KJIACCHYECKOU
MEXaHHKH.
ITocTymarsl
CIeLMaJIbHON
TEOPUHU
OTHOCHTEJIBHO
CTH

OTHOCHUTENLHO
CThb
OJTHOBPEMEHHO
CTH.
Samemienue
BPEMCHH H

bubnunoreka
[HOK
https://m.edsoo.ru/f
fOcf862

bubnuoreka
HOK
https://m.edsoo.ru/f
fOcfa42
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COKpaIlleHHE

JUINHBI
DHeprus u
HMITYJTbC
PENSTUBUCTCKO
7 bubanoreka
# 4aCTHIIBL. e
38 CBs13b MAacChI ¢ L0
3HEDTHUEH U https://m.edsoo.ru/f
P fOcfc68
HMMITYJIBCOM. DLILho
DHeprus
IOKOS
KonTposibHas
pabora
«Onmuka. bubanoreka
39 OCHOBBI ITOK
crenuaibHOU https://m.edsoo.ru/f
Teopun fOcf6f0
OTHOCHUTEILHO
CTH)
DoTOHEI.
®opmya bubnunoreka
40 IInanka. TTOK
DHeprus u https://m.edsoo.ru/f
HMITYJIbC fOcfel6
¢dbortona
OtkpbITHE U
bubanoreka
HUCCIIEIOBaHUE e
41  dorosddexra. I
Onbitel A. T https://m.edsoo.ru/f
- foctfca
CroieroBa
3aKOHBI
dotorddekra.
YpaBHeHue
DUHIITEHA Bubnuoreka
42 JUIS LIOK
dorosdpdexra https://m.edsoo.ru/f
' f0do15e
«Kpachnas
TpaHUIa»
dotorddekra
JlaBienue bubnmoreka
43 cBeta. ONBITHI [HOK

I1. H.

https://m.edsoo.ru/f
f0d04a6
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JleOenena.
XHUMHYECKOE
JICUCTBUE
cBeTa

Texnnueckue
YCTpOMCTBA U

MPaKTUYECKOE
MIPUMEHEHUE:
44 (hoTO3JIEMEHT,
(dhoTomaTyuk,
COJIHCYHAs
Oarapes,
CBETOJIHO/T
Pemenue
S —— bubanoreka
45 «DIIEMEHTBI HOK
CBARTOBO https://m.edsoo.ru/f
f0d0302
OTITUKH
Monens aToma
Tomcona.
OnbIThI bubnnoreka
46 Pesepdopna [HOK
10 PACCESTHUIO https://m.edsoo.ru/f
O-4aCTHII. f0d091a
[Inanerapnas
MOJIETb aTOMa
bubnuorexa
47 ITocTynarsr [HOK
bopa https://m.edsoo.ru/f
fOdOafa
N3nydyenue u
TOTJIOIIEHUE
(hoTOHOB pHU
Hepexoze bubnnoreka
48 aToma ¢ HOK
https://m.edsoo.ru/f
OJTHOTO YPOBHS fodoafa
SHEPIrUM Ha
apyroui. Buasl
CHEKTPOB
Bonnosrie bubnuoreka
49 CBOMCTBA OK
YacTHIIL. https://m.edsoo.ru/f
BosHsl 1e f0d0ca8
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50

51

bpoinns.
Kopnyckyisipa
0-BOJIHOBOH
JTyaJI3M.
CroHTa"HHoe U
BBIHYKJICHHOE
U3JIy4YCHHUE

OTtkpbiTHE
paZnoaKTUBHO
cti. OnBITHI
Pezepdopna
1o
OTPEICTICHUIO
cocTaBa
PaIOAKTUBHO
T0 U3JTYyYCHUS

CpoiicTBa
anbda-, 6era-,
ramma-
W3ITY4YCHHUS.
Bmmsuane
PaaOAKTUBHO
CTH Ha KUBBIC
OpraHu3Mbl

bubnuoreka
HOK
https://m.edsoo.ru/f
fOodofd2

52

OTtkpbITHE
MIPOTOHA U
HEUTpOHA.
H3oTomsl.
Anbda-
pacnan.
DNeKTPOHHBINA
"
MMO3UTPOHHBIN
Oeta-pacmaj.
lNamma-
U3JIy4yeHue

bubnuoreka
HOK
https://m.edsoo.ru/f
f0d1162

53

DHeprus CBs3u
HYKJIOHOB B
sanape. SnepHsie
peaxuu.

S nepHsiit
peaxTop.
[Tpob6nemsl,

bubanoreka
[HOK
https://m.edsoo.ru/f
f0d1356
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MEePCIEKTUBBI,
DKOJIOTHUYCCKUE
ACIEKTHI
SIICPHOM
SHEPTEeTUKHU

54

55

DneMeHTapHBI
€ YaCTHIIEL.
OTtkpbiTHE
MMO3UTPOHA.
Metonabl
HaOJIIOAEeHU U
perucTpaluu
3JI€MEHTaPHBIX
YaCTHII.
Kpyrusbiit cron
«DyHaaMeHTa
JIBHEIC
B3aHUMOJICIICTB
us. Enuncrso
(buzndeckoi
KapTUHBI
MHUpa»

Bupg 3BE€31H0T0
HeOa.
Co3Be3aus,
SIpPKUE 3BE3/bI,
IUIAHETEI, UX
BUJIMOC
JIBHIKCHHE.
ComHeuHas
cHCTeMa

buoOmmoreka
LHOK

https://m.edsoo.ru/f

f0d0e38

56

CosHie.
ConneyHas
aKTHUBHOCTb.
Uctounuk
SHEPTUU
ConHna u
3BE3]

57

3BE3 MBI, NX
OCHOBHEIE
XapaKTePUCTHK
H. 3BE3 MBI
rJIaBHOM

55


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

MOCJIEJ0BATEIb
HOCTH.
Bnyrtpennee
CTpOCHUE
3BE3I.
CoBpemMeHHbIE
MpeICTaBICHU
0
MIPOUCXOKACH
UM U
ABOJIIOIAN
Counnna u
3BE3]

58

59

60

MieuHbIit
IIytp — Hama
TI'anakTuka.
Ilonoxenue u
JIBIDKCHHE
ConHna B
TI'anakTtuke.
I'anakTukwu.
YépHble AbIpsI
B s/Ipax
rajlakTUK
Bcenennas.
Paz0eranune
raJlakTHK.
Teopus
Bboapmoro
B3pbIBaA.
PenukToBoe
W3JIyYCHHUE.
MeTtaranakTuk
a

Hepemennsie

poOIeMbI
aCTPOHOMUU

61

KoHntponbHas
paborta
«NEMEHTBI
aCTPOHOMUU U
acCTpOPUUKI

56



62

O6o0maromumii
ypok. Ponp
¢busuku u
aCTPOHOMUH B
SKOHOMHYECKO
i,
TEXHOJOTHYEC
KOH,
COLIMAILHOU U
3THYECKOI
chepax
JeATEIIbHOCTH
YyeJioBeKa

63

64

Oo6o06maromuit
ypok. Posnb u
MeCTO (PHU3UKU
Y aCTPOHOMHUU
B
COBPEMEHHOM
Hay4HOU
KapTHHE MHpa
O06o0maromuit
ypok. Ponb
¢buznyeckoi
TEOpHH B
¢dbopmupoBaHU
"
MIPECTaBICHH
1o
¢buznueckoit
KapTHHE MHpa

65

O6006maromui
ypok. Mecto
¢buznueckoit
KapTUHBI MUPa
B 00IIIEM psTY
COBpPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MIpe/ICTaBICHU
W 0 mpupoe

66

PezepBHbIit
YPOK.

57



MarauTtHoe
moJie.
OnexTpoMarau
THas

HHAYKIOUSA

67

68

Pe3epBHbIit
ypok. OnTuka.
OcHOBEI
CIelranbHON
TEOPHUH
OTHOCHUTEJIBHO
CTH

Pezepublit
YPOK.
KBanToBas
¢buzuka.
OEeMEHTBI
aCTPOHOMUU U
acTpo(u3HuKH

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

bubnuoreka
HOK
https://m.edsoo.ru/f
f0d1784

58



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

