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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOTO0 YpOBHS Ha YpPOBHE CpEIHEro 0OIIero
oOpa3oBaHHsl pa3paboTaHa Ha OCHOBE TMOJOXKEHUH M TpeOOBaHWMU K pe3ylbTaTaM
OCBOEHHMSI OCHOBHOM 00pazoBarenbHOM mporpammsbl, mpeactasieHnbix B ®I'OC COOQO, a
Takke ¢ yd€toMm (QenepanbHOil paboued mNporpaMMmbl BOCHUTAHUS M KOHIICTIIMH
npenofaBaHus ydeOHoOro mnpeamera «@Pu3nka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoii @eaepannn, peann3yromX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Coneprkanue nmporpaMMsl 1o (pu3uke HampaBieHO Ha GOPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOydarontuxcs 10—11 kimaccoB nmpu oOyueHUH UX (PU3MKE HA
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnonaxona. I[Iporpamma mo
busuke coorBercTByeT TpeOoBaHusiM PI'OC COO K MIaHUPYEMBIM JHUYHOCTHBIM,
OpEeIMETHBIM M METalpeIMETHBIM pe3ysbTaraM oOOydyeHus, a TaKKe YYUTHIBAET
HEOOXOAMMOCTh pealu3allid MEKIPEAMETHBIX CBS3€d (U3UKA C €CTECTBEHHO-
Hay4YHbIMU Y4Y€OHBIMU MpeaMeTaMu. B Hell ompenensroTcsi OCHOBHBIE L€ H3YyYEHHS
(U3MKKN Ha ypOBHE CPEAHETO 0011ero o0pa3oBaHusl, JIAHUPYEMbIE PE3YIbTaThl OCBOCHUS
Kypca (U3HMKHU: TUMYHOCTHBIE, METANPEAMETHBIE, IPEAMETHBIE (Ha OA30BOM YPOBHE).

[TporpamMMma 1o (pu3mke BKIIOYAET:

* IJJAHUPYEMbIE PE3yJIbTaThl OCBOECHUSA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM

quClie IPEIMETHBIE PE3YIbTAThI 10 TOAAM 00yUYEeHHUS,;

* coJiepkaHue yueoHoro npeamera «Du3nka» 1o rojgaM 00ydeHHUsl.

®dusuka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyHasi B KauecTBE
y4eOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIM BKJIAJ B CHUCTEMY 3HAHHMU 00
okpyxatomeM wMupe. [IkoapHBI Kypc GU3UMKH — CHCTEMOOOpPA3yIOMMM s
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKaT B
OCHOBE TIPOIICCCOB M SIBJIICHWM, H3y4aeMbIX XHUMHEH, OHOJOTHEH, (PU3HIECKON
reorpagueil u actpoHomuein. Mcrnonb3oBaHWEe W aKTUBHOE NpPUMEHEHHE (PU3HMUECKUX
3HAHUI OmpenensieT XapakTep M Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHM B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOECHMS KOCMOCA, ITOJIYYEHHS HOBBIX MAaTEpPHAIIOB C
3aJlaHHBIMUA CBOMCTBaMHM M JIpyruxX. M3ydeHue Qu3MKM BHOCUT OCHOBHOM BKJIAJl B
(dbopMHpOBaHUE €CTECTBEHHOHAYYHOM KapTUHBI MHUpa oOydaroniuxcs, B (OpMHpPOBaHUE
YMEHUW TMPUMEHATh HAyYHBIH METOJ TIO3HAHUS TPU BBITIOJHEHUW WMH Y4eOHBIX
HWCCIIeTOBaHUM.

B ocHoBy kypca usuku s ypoBHS CpeHET0 00111ero 00pa30BaHus MOJIOXKEH Pl
UJe, KOTOPbIE MOXKHO pacCMaTpPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmmocmu. B COOTBETCTBUM € HEH Kypc SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX paslenoB (U3MKHM, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTtepual Kypca (GU3NKU 00beTUHEH
BOKPYr (Qu3nyeckux Teopuil. Bemymmm B Kypce sBiserca (HopMHUpOBaHHE
MpEe/ICTaBICHUI O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U MOJIE.

Hoess  eymanumapuzayuu. EE peanuzanus MpeamnonaraeT  HMCIOJIb30BaHHE
TYMaHUTapHOTO NOTEHIaNa (pU3NuecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKH C
pa3BuTHEM OOIIeCTBa, a TaKXKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonoti nanpaseiennocmu. Kypc Qusznku mpenamnojaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHHUECKUX U TEXHOJOTHYECKHUX MPUIOKEHUH U3yUYEeHHBIX TEOpUi U
3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsl MOCPEICTBOM BBEICHUS 3JIEMEHTOB COJIEpIKaHus,
HOCBSILEHHBIX HSKOJIOTMYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C
Pa3BUTHEM TEXHUKM W TEXHOJIOTHH, a Takke OOCYXIECHHsS MpoOJIEM palMOHAIBLHOTO
IPUPOJIONOIB30BAHUS U SKOJIOTHUECKON 0€30M1aCHOCTH.

Crep>XHEBBIMU DJIEMEHTAaMH Kypca (U3MKM Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHMs SBISIIOTCS  (Qu3nyeckue Teopuu ((HOopMHUpPOBaHHME MPEACTABICHUN O
CTPYKTYpEe MOCTPOCHHUS (U3HUECKOW TEOpHH, poJid (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJAE, I'PaHULAX HNPUMEHUMOCTH
TEOPUM, JJIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIECCOB).

CucTeMHO-AESATETLHOCTHBIN MOAXO0 B Kypce (PU3NKHU peann3yeTcs MPek/Ie BCEro 3a
CU€T OpraHM3alM SKCIEPUMEHTAIBHOU JesATeNbHOCTH oOydaromuxcs. s 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO MCIOJIb30BAHUE CUCTEMbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B TporpamMme o pu3nKe 00beTUHEHBI
B OOIIMII CIIMCOK YUYEHUUYECKUX MPAKTUYECKUX padoT. Brinenenue B yka3aHHOM IEpeyHe
7a00paToOpHbIX paboT, MPOBOJUMBIX [UIsI KOHTPOJISI W OLEHKH, OCYLIECTBIIAETCS
y4acTHHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAS U3 OCOOCHHOCTEH IMJIaHUPOBAHUS U
ocHalleHus: kabunera gusuku. [Ipu sTOoM oOecrneunBaeTcsi OBlIaJeHHE O0Yy4YarOUUMUCS
YMEHUSIMH  TPOBOJAUTH KOCBEHHBIE HM3MEPEHUsS, HCCIEAOBaHUS  3aBUCUMOCTEMN
(pM3HUECKUX BEJIMYMH U TIOCTAHOBKY ONBITOB 110 MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKe ynenseTcs PEeLIeHUI0 pacyETHBIX U Ka4eCTBEHHBIX 3anad. 1lpu
ATOM JJIsl PACUETHBIX 3a/Jad MNPUOPUTETOM SIBISIOTCA 3aladyd C SIBHO 3aJaHHOM
¢u3nueckoil  MOZENbI0,  IO3BOJIAIONIME  MPUMEHATh  W3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaK U MHTErpUpysl 3HAHHUS U3 pa3HbIX
pa3nenoB. [[is kauecTBEHHBIX 3aJay MPUOPUTETOM SIBISIOTCS 3aJaHHsl Ha OOBSICHEHHE
NpoTeKaHusl (PU3NYECKUX SIBIICHUW M TPOLIECCOB B OKPY’KAIOIIEHW >KU3HU, TpeOyrolue
BbIOOpa (PU3HUECKOW MOJENH JJIsl CUTYallud MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO Kk MarepuaibHOTEXHUYECKOMY
obecrieueHnto yaeOHOro mporecca 6a30BbIil ypoBeHb Kypca (PU3UKU Ha YPOBHE CPETHETO



o0miero oopa3oBaHusl JODKEH M3ydaThCs B YCIOBHMSIX MPEIMETHOro KaOuHeTa (pU3MKu
WIM B YCIOBUAX HHTCTPUPOBAHHOTO KaOWHETa TPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere Gu3MKu T0HKHO OBITH HE0OXOAUMOE JabopaTopHOe 000pyI0BaHUE
JUISL BBITIOJIHEHUS YKA3aHHBIX B IporpamMme Mo (U3MKE YUYEHHMUECKUX MPAKTHYECKUX
paboT U JEMOHCTPALIMOHHOE 000pPYI0BAHHUE.

JlemoHCTpanmoHHOEe 00OpyAoBaHUE (GOPMHUPYETCS B COOTBETCTBHHU C MPUHITUTIOM
MUHUMAJIBHOM JIOCTATOYHOCTH M OO0ECHeYMBACT IOCTAHOBKY TIEPEUUCICHHBIX B
nporpaMme 10 (U3MKE KIIOYEBBIX JIEMOHCTpaIMil i HCCIEIOBaHUS H3Yy4aeMbIX
SIBJICHUM ¥ TIPOIIECCOB, AIMITUPUICCKUX U (PYHIAMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHHUM.

JlabopaTopHoe  oOopynoBaHWE Ui  YYEHMUECKMX  MPAKTHYECKUX  pabdoT
dbopmupyeTcsi B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB U 0OeCreunBaeTCsl B pacy€Te OJIHOTO
KOMIUIEKTa Ha JBYX OOydJaromuxcs. TeMaTHYecKue KOMIUIEKTHI JIabopaTOPHOTO
000pyI0BaHUS JOJDKHBI OBITH TTOCTPOSHBI Ha KOMITJICKCHOM HCITOJIb30BAaHUN aHAJIOTOBBIX
U 1UGPOBBIX MNPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHJIE
M(pOBBIX TaOOPATOPUH.

OCHOBHBIMH HEJIIMH U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

- popMupoBaHuEe WMHTEpPECa M CTPEMJICHUS OOYJaIOIMUXCSA K HAyYHOMY H3yYCHHIO

MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX U TBOPUYCCKUX CITOCOOHOCTEH;

* Pa3BUTHE TMPEJCTABICHUNH O HAyYHOM METOJAE TMO3HaHUS U (PopMUpOBaHUE
UCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

- opMupoBaHME HAyYHOTO MHPOBO33PEHUS KaK pe3yslbTara HW3YYCHHUS OCHOB
CTPOCHUS MaTepuH U PyHIaMECHTAJBHBIX 3aKOHOB (DU3HUKU;

« popMHupoBaHUE YMEHHI OOBSICHATH SBJICHHUS C HCIIOJIb30BAaHHUEM (PU3HMUYCCKUX
3HAHWH ¥ HAYYHBIX JOKA3aTeIbCTB;

- popMupoBaHHE TIPEACTABJICHWA O poONU (PU3UKK IS Pa3BUTHA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTibkeHne OSTUX Tieed o0ecreynBaeTcs pelieHueM CIeAyIomUX 3a1ad B

nporiecce u3ydeHus Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHMs:

s MPUOOPETEHNE CHUCTEMbl 3HAHMK 00 O0O0muMX (QU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJCKYJSIpHYI0O  (U3HKY,
AIEKTPOINHAMHUKY, KBAHTOBYIO (DU3HMKY M 3JIEMEHTHI aCTPO(DU3HKY;

- popMupoBaHHE yMEHUH TNPUMEHITh TEOPETHUYSCKHE 3HAHUS IS OOBSICHCHUS
(GU3MYECKUX SIBICHUN B TPUPOAC M JUIA NPUHATHS TMPAKTHUYCSCKUX PEIICHUH B
IMOBCEJHECBHOM KU3HU;

* OCBOEHHUE CIOCOOOB pelIeHUs] Pa3IMYHBIX 33/Ja4 C SBHO 3aJlaHHON (pu3myeckoi
MOJICIIBIO, 3ajlad, IOJAPa3yMEBAIONIUX CaMOCTOSTEIIBHOE CO3/aHue (U3UICCKOM
MOJICIH, aJICKBATHON yCIIOBUSM 3a/1a4H;



* MIOHUMaHuEe (PU3NYECKUX OCHOB W MPHUHITUIIOB JACHCTBUS TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO CPEAY;

*« OBJIQJICHUE METOJIaMU  CaMOCTOSITEIbHOTO  TUIAHUPOBAaHUS U MPOBEACHUS
Gu3MUeCKUX OSKCHEPUMEHTOB, aHaJIW3a MW UHTEpHpeTauud HUHPOpPMALUH,
ONpeaeIeHHs JOCTOBEPHOCTH MOIYYEHHOT'O PE3yJIbTaTa;

+ CO3JIaHME YCJIOBUWA JUJISI PAa3BUTUS yMEHHHM MPOEKTHO-KUCCIEI0BATEIbCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha w3ydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YypOBHE CpeaHEro oOIIero
oOpazoBanust oTBoaAuTCs 136 yacoB: B 10 knacce — 68 vacoB (2 yaca B Henmeno), B 11
Kjacce — 68 4yacoB (2 yaca B HEJICINIO).

[Ipensaraemelil B mporpaMme 1o pU3uKe NepedeHb Ja00PaTOPHBIX U MPAKTHYECKUX
paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JEIAaeT BEIOOP MPOBEICHUS J1a00OPATOPHBIX
paboOT U OMBITOB ¢ YUETOM UHANBUIYATbHBIX 0COOEHHOCTENH 00YUaOIINXCS.

COJEP)XAHUE OBYUYEHUA

10 KVIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUS

®dusuka — Hayka o npupojie. Hayunsie METOIbI ITIO3HAHUS OKPYKAIOLIETO MUPA.
Ponpb sxcniepuMenTa ¥ TEOpUH B IPOIecce MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue (GU3MYECKUX SBICHUH U TpoiieccoB. HaydHbie TUMOTE3HI.
dusznyeckre 3aKOHbl W TEOpPUH. ['paHUlBl TPUMEHUMOCTH (UBUYECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUA.

Ponb 1 Mecto ¢usnku B OpMUPOBAHUU COBPEMEHHOW HAYyYHOUM KapTUHBI MUPA, B
MPAKTUYECKOMN JIEITENbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBHIE U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBmkeHre. OTHOCUTENIBHOCTh MEXaHUUECKOTo JBMKeHUs. Cucrema
orcyéra. Tpaekropusi.

[Tepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsE CKOPOCTh) U YCKOPEHHE
MaTepualibHOW TOYKHM, HMX TMPOCKIMU Ha OCH CHUCTeMbl KoopauHar. CroxxkeHue
MIEPEMEILCHUH U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MIPSMOJIMHEHHOE ABMKeHuE. ['paduku
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, MyTH H NepEMEILICHUS
MaTepUaIbHOM TOYKH OT BPEMEHH.



CBoOoHOE nazieHue. Y CKOpeHUe CBOOOIHOTO MaICHUSI.

KpuBosnmHenHoOEe NBWKEHUE. [[BHKEHME MATEpHAIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHENHHAsA CKOPOCTh. Ilepuon n
yacTtoTa oOpanieHus. LlenTpocTpeMuTeabHOe yCKOPEHHE.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHE: CIHUAOMETD, ABHKCHHE
CHaps/10B, LEMHBIE U PEMEHHBIE IIEPEIayu.

Jlemoncmpayuu

Mopens cucTteMbl OTCU€Ta, WUIIOCTPALAs KHUHEMATUYECKUX XapAKTEPUCTUK
JBHKCHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONH30BAHHEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue [nBWKEHHsSI Tena, OpOLIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaieHUsI.

Hamnpagienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHne HEpaBHOMEPHOTO [JBHXKEHHUS C LEJIbI0 OIPEICICHUS MIHOBEHHOMU
CKOpOCTH.

HccnenoBanre COOTHOMIEHUS] MEXKTy ITyTAMU, TPONUJCHHBIMU TEJIOM 32
IIOCJICIOBATEIBHBIC PABHBIE IIPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNS [IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenne nBuxKeHUs Teia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipuanun otHocutenbHOCTH ['anmunes. llepswiii 3akoH HeroTona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroToHa miis
MarepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTepranbHbIX TOYEK.

3akoH BceMupHOTO TAroteHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, cKoJibkeHHs, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIBXKEHUS U cria TpeHus mokosi. Koaddunuent tpenus.

Cuita conpoTUBIICHUSI IPU IBUKEHUU TEJIA B )KUJIKOCTH WIIH rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPIOrO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalleHus. l[lneuo cuibl. YcaoBus paBHOBECUS
TBEPIOIO Tea.

TexHn4eckre yCcTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: MTOAIIUITHUKY, IBUKECHUE
HUCKYCCTBEHHBIX CITYTHUKOB.



Llemoncmpayuu
SBnenue nHepuuu.
CpaBHEHME MacC B3aMMOJICUCTBYIOIINX TEJ.
Bropoi 3akon HeroToHa.
N3mepenne cui.
CrnoxxeHue cui.
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHHH.
CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.
Y cnoBust paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
N3yuyenue aBmkeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.
HccnenoBanre 3aBUCHUMOCTH CHUJI  YIOPYTrOCTH, BO3HUKAIOIIUX B TMPYXKUHE U
PE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.
HccnenoBanre ycnoBUl paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAIICHUSI.
Tema 3. 3akonvl coxpaneHus 6 MexaHuke
WNmiynbe MaTepuanbHON TOYKH (TeJa), CHCTEMbl MaTEPHAIIBHBIX TOYECK.
NMnynbe cUIlbl 1 MU3MEHEHHE UMITYJIbCA TEJIA. 3aKOH COXPAHEHHUS UMITYJIbCa.
PeakTuBHOE OBHKCHUE.
PaboTa cuiibl. MOITHOCTH CHJTBI.
Kunernueckass dHeprusi wmarepuainbHOil Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTHUH.
[ToTenmanbHas 3Heprus. [loTeHumanbHas 3HEprus ynpyro Jae(opMupoBaHHOU
npy>kuHbl. [loTeHnnanpHas sHeprus Tena BOJIU31 MOBEPXHOCTH 3EMIIH.
[ToTenmmanbHble U HEMOTEHIIUATBHBIE CHITBL. CBsI3b PAOOTHI HEMOTEHIIMATBHBIX CHII
C UBMEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.
VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.
TexHuyeckue yCTpOMCTBA UM MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUs] UMITYJIbCA.
PeakTuBHOE NBUKEHUE.
[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yyenune abCoOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.



HCCJ’IGI{OB&HI/IC CBA3HU pa6OTBI CHJIBI C UBMEHEHHUEM MEXaHUYECKOU 9HCPIuM TCJIa HA
IMPpUMCEPC PACTAIKCHHA PC3UHOBOI'O JKI'yTa.

Paznen 3. MoJgiekyasipuasi Gu3nka U TEpMOJANHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aMMO/ICUCTBUS YACTHIl BenlecTBa. MoJieiu CTpOCHUS Ta30B, JKUJIKOCTEN U TBEPBIX TEll
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MoJieieil. Macca u pa3Mephl MOJIEKYI.
KomunuectBo Bemectna. [loctositHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mopens wuneanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHOKHHETUYECKOM
TEOpUU HJICATTLHOTO Ta3a. AOGCOIIOTHAs TeMIeparypa Kak Mepa CpelHeld KMHETHYECKOM
SHEPruM TEIUIOBOrO ABMKEHHs vactul rasza. lllkana temnepatyp KenbBuna. I'azoBble
3aKOHbl. YpaBHeHUMe MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3ompouneccel B
WJIeaJIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpejcTaBlCHHE
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPakTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIIUE JUCKPETHOE CTPOEHUE BeliecTBa, (oTorpaduu MoOIeKy
OPraHUYECKUX COCIUHCHUN.

OnbiThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBITHI, I0KA3bIBAIOIIUE CYIIIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

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

OMBIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UICAIBHOTO Ira3a, U30MPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

Omnpenenenre Macchl BO3/IyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpeHUi o0bhEMa
KOMHATBI, JABJICHUS U TEMIIEpaTyphl BO3yXa B HEMl.

HccnenoBanrie 3aBUCUMOCTH MEK1y TapaMeTpaMU COCTOSIHUSI Pa3pEKEHHOIO rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonuHamMuueckass cHUCTEMA. BHYTpEHHsAsI DSHEprus TEPMOJIWHAMUYECKOU
CUCTeMBbl W CIOcoObl €€ m3meHeHus. KonudecTBO TerioTel UM pabora. BHyTpeHHss
SHEPrusi OJJHOATOMHOTO HcalbHOTO raza. Buasl Temsonepenaud: TEMJIOMPOBOIHOCTD,
KOHBEKIIUS, U3JIyYeHUe. Y IeJbHas TEMI0EMKOCTh BenlecTBa. KoamyecTBO TEMIOThl MpU
TerIonepeaaye.



[Tonsitue 06 agunabatHoM mporecce. [lepBblil 3akoH TepmoauHamMuku. [Ipumenenue
MEpPBOrO0 3aKOHA TEPMOJMHAMHUKM K wu3ompoieccaM. [paduueckas uHTepmperanus
paboTHI Ta3a.

Bropoii 3akon TepMognHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TennoBsle MamuHbl. [IpuHOMNBL A€CTBUS TEIIOBBIX MamuH. lIpeoOpazoBanus
SHEPrUM B TEIUIOBBIX MamnHax. KoadduumeHnTt none3noro neicTBus TEIIOBOM MAIIUHBI.
Hukn KapHo u ero xo3h@UIMEHT MOJE3HOTO NEHUCTBHUS. DKOJOTMYECKHE MPOOJIeMbl
TEIUIOOHEPT € TUKH.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE NMPUMEHEHUE: JBUraTellb BHYTPEHHETO
cropanusi, ObITOBOUM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEN SHEPTUH Tella IPU COBEPILIEHUH PAaOOThI: BBUIET MPOOKHU U3
OyTBUIKM TIOJl JICHCTBHMEM CXATOTO BO3/yXa, HarpeBaHue 3(upa B JaTYHHOU TpyOKe
MyTEM TpeHHUs (BHICOAEMOHCTpALu).

M3MeHeHne BHYTpEHHEN sHEpruu (TeMIieparypsl) Teja Mpu Terionepeaaye.

OneIT 110 a1abaTHOMY PACHIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mnapoBoW TypOWHBI, JBUraTeNsl BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul Ismepenue

YACIBHOMN TENIOEMKOCTH.

Tema 3. Acpecammnbie cocmosanus eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanne u koHnaeHcanus. Mcmapenne u kuneHue. AOCOIIOTHAs H
OTHOCUTENBbHASA BIAXKHOCTH BO3ayxa. HaceuneHHeli map. YjenpHas —TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT IaBJICHHUS.

TBépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHH3OTPOIHUS CBOWCTB
kpuctaimioB. Kunkue kpuctamibl. CoBpeMeHHble MaTepuaibl. I[linaBinenue u
KpucTayui3anus. Y aefbHas TerioTa rmiasienus. Cyonumarus.

VYpaBHEHHUE TEIIOBOTO OajaHca.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KAIOPUMETP, TEXHOJOTHH IOJYYEHUSI COBPEMEHHBIX MATEPUAIOB, B TOM
YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kurnienue rpy noHM>XKEHHOM JIaBJICHHH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGntonenue HarpeBanus U MaBJieHUs] KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpanus KpucTaioB.



Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi I3mepenune
OTHOCUTEIHHOM BIIaKHOCTH BO3/yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. DIJIEKTpUYECKHi 3apsa. J[Ba BuAa SIEKTPUYECKUX 3apSIOB.
[IpoBOIHUKH, NUAIAEKTPUKA W TMOJYIPOBOJHUKH. 3aKOH COXPAHEHHS 3JIEKTPUYECKOIrO
3apsija.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuyHbll 3ieKTpUYecKud 3apsi.
DnekTpuueckoe noiie. Hanpssk€HHOCTh 3NeKTpudeckoro noiist. [IpuHnun cynepro3uiun
ANEKTPUYECKUX NoJieh. JIMHNKM HANPSHKEHHOCTHU JIEKTPUYECKOTO TOJIA.

PabGora cun snekrpocratuueckoro mosis. Ilorennman. Pa3HOCTh MOTEHIIMAIIOB.
[IpOBOIHMKM UM JAUINEKTPUKA B JJIEKTPOCTATHYECKOM Imoje. Jludnekrpuyeckas
MIPOHUIIAEMOCTb.

OnexktpoémkocTs. KoHneHcaTtop. OJEKTPOEMKOCTh IIJIOCKOTO  KOHJIEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJAEHCATopa.

TexHuyeckue yCTpOMCTBA W IPAKTHYECKOE TNPUMEHEHHUE:  DIIEKTPOCKOIL,
AJIIEKTPOMETP,  DJEKTPOCTATHUECKasl  3allluTa,  3a3€MJIEHHE  AJIEKTPONpUOOpPOB,
KOHJIEHCATOp, KOTIMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJl.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBHUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIONIAAW IUIACTHH,
PACCTOSTHUSI MEK]ly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul I3mepenue

AIEKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax
DNEKTPUYECKUN TOK. Y CIIOBHS CYIIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuna Toka. IIoCTOSSHHBIN TOK.
Hanpsoxenue. 3akon OMa 151 y9acTKa LETIH.
DJIEKTPUYECKOE  COMPOTHUBJIICHHE.  YAECIbHOE  CONPOTHUBJIIEHHWE  BEIIECTBA.
[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COCTMHEHUE MPOBOIHUKOB.



Pabora snexTpuueckoro Toka. 3akoH [xoyns—Jlenna. MOMIHOCTh 31EKTPUYECKOTO
TOKA.

DNEKTPOJBHXKYIAsA CUJa U BHYTPEHHEE CONPOTUBICHHE MCTOYHUKA TOKA. 3aKOH
OmMa 117151 ToTHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe 3ambikanue.

DOneKTpoHHass MPOBOJMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbH CONPOTUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DOnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAS] TPOBOJUMOCTh MOIYITPOBOJHUKOB.
CaoiicTBa p—n-niepexosa. [lomynmpoBogHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

OnekTpudeckuid TOK B razax. CamMoCTOATENbHBIM U HECAMOCTOSITEIbHBIN pa3psi.
Monnus. [Inma3ma.

TexHrYecKue yCcTpOWCTBa U MPAKTUYECKOE NMPUMEHEHHE: aMIIEpMETpP, BOJIBTMETD,
peocTar, UCTOYHUKU TOKA, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOphl, TEPMOMETP  CONPOTUBIICHUS, BAKYyMHBIA  JIHOA, TEPMUCTOPHl U
(oTOpE3UCTOPHI, NOTYNPOBOAHUKOBBIN AHO], raJbBaHUKA.

Jlemoncmpayuu

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTh COMTPOTUBJICHUS [MIMHAPUUECKUX MTPOBOJHUKOB OT JIMHBI, TUIOLIATU
NONEPEYHOr0 CEYEHUS U MaTepHaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe  wm3MepeHHe  BIEKTpPOABMXKYLIEW  cuibl.  KopoTkoe — 3amblkaHue
rajbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3IyXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul 3yuenue

CMELIAaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepeHre »HIEKTPOABUAKYIIEH CHJIBI HCTOYHHKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 06a3oBoro ypoBHsa B 10 kiacce OCyIECTBISETCA C YUYETOM
CoJIepKaTEIbHBIX MEXITPEAMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHUH.



Mesxcnpeomemnvie nousamusi, CBS3aHHbIE C H3YYEHUEM METOAOB HAYYHOIO
MMO3HAHUS: SBJICHHWE, HAyYHBIH (akT, THIOTe3a, (pu3udeckas BeTWUIMHA, 3aKOH, TEOPHS,
HaOJII0/ICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEb, U3MEPECHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHM, JHMHeWHas (YyHKIHs, mapadona,
runepOoa, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (PYHKITUU: CHHYC, KOCHHYC,
TQHIE€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOMXKIAECTBO, BEKTOPHI MU HX
IPOEKIHUH HA OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonoeua: wmexanuueckoe JIBMXKEHUE B SKMBOWM mpupone, auddysus, ocmoc,
TEIJIOOOMEH J>KUBBIX OPTraHW3MOB (BHUIBI TEIUIONEPENayd, TEIUIOBOES paBHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumus: NUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, JKUIAKOCTEHM U Ta30B,
ANEKTPUYECKUE CBOKMCTBA METAIIJIOB, JJIEKTPOJIUTHYECKAS TUCCOLALINS, TAJIbBAHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: mnpeodpa3oBaHUE NBMKCHHM C HCIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHHUSI B TEXHUKE, IMOJIIMIHUKHU, HWCIOJb30BAHUE 3aKOHA COXPAHCHHUS HWMITYJIbCa B
TeXHUKE (pakeTa, BOJOMET W JpYrue), JBUTATENh BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBON XOJOJUIBLHUK, KOHAUIIMOHEP, TEXHOJIOTHH MOJIYYSHHUSI COBPEMEHHBIX
MATEPUAJIOB, B TOM YHCJIE HAHOMATECPUAJIOB, 1 HAHOTEXHOJIOTHUH, JIEKTPOCTATHYECKAS
3allNTa, 3a3EMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN MIPUHTEDP,
AJIEKTpOHArpeBaTeIbHbIC TPUOOPHI, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 3. Macnummnoe noae. I1eKmpomMazHUmMHAs UHOYKUUA
ITocTtosgaurle MarHutbl. B3anmMonencTBHE ITOCTOSHHBIX MArHUTOB. Mar"HWTHOE

none. BexkTop MarHMTHOM WHAYKUMHU. [IpuHOMN Cynepno3suuyMu MarHUTHBIX TOJIEH.
JIuann MarHuTHOW MHAYKIWK. KapTrHa JIMHAN MAarHUTHOM UHAYKIIUA TOJISI TOCTOSTHHBIX
MarHuTOB.

MarauTtHoe moJjie NpoBOJAHUKA ¢ TOKOM. KapThHa JNMHUM WMHIYKIIMA MarHUTHOTO
MOJISl INIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTena. BzaumoaelcTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna JlopeHua, e€ MOIynb W HampaBieHUE. J[BUKEHUE 3apSyKEHHOW YacTHUIIbI B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuibl JlopeHia.

SIBneHue BIEeKTPOMArHUTHOM HMHAYKIMU. [I0TOK BEKTOpa MAarHUTHOW WHIYKLIHH.
DIIEKTPOJABIIKYIIAS CHAJIA UHAYKIMHU. 3aKOH 3JICKTPOMArHUTHOM MHAYKUUKU Dapajes.



BuxpeBoe 3yeKTpUYeCKOe mMoJie. ODJNEKTPOABUXKYIIAS CUJIa HMHAYKIMU B
MIPOBOJIHUKE, IBHKYIIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYKTUBHOCTb. SIBnenue CaMOMHAYKIIHH. DIIEKTPOABKYIIIAS cuia
CaMOMHYKIIUH.

DHeprusi MArHUTHOTO MOJISI KATYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckre ycTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIC MAarHMTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPHUTEIM  DJIEMEHTAapHBIX  YacCTHII,
WHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMArHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJBWKYIIEH CHJIBI WHIYKIUA OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopusle pabomul 3yuenuve

MArHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanne 1eMCTBUS MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TokoMm. MccnenoBanne

SIBJICHUS DJICKTPOMArHUTHOM UHAYKIIMH.

Paznen 5. Kosiebanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbIE KOJ1€OAHUA
KonebarenbHas cucrema. CBOOOIHBIE MEXaHHUECKHE KoyeOanus. ["apMoHHUYECKHE

koneOanus. Ilepuon, yacrora, ammutyna u (aza konedanuil. [Ipy UHHBII MasTHUK.
MareMatnyeckuii MasiTHUK. YpaBHEHHE TrapMOHMYecKuX KojeOanuil. [IpeBpamienue
SHEPTUHU MPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiit kouTyp. CBOOOHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B UCATHHOM
K0J1€0aTeIbHOM KOHTYpe. AHAJOTUs MEXKIYy MEXaHUYECKHUMH M 3JIEKTPOMarHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpAaHEHHMS DSHEPIMM B UACAIBHOM
KoJiebaTeTbHOM KOHTYPE.



[IpencraBienne o 3aryxaloolux KojeOaHUAX. BbIHYXIEHHbIE MeXaHUYECKHEe
koseOanus. Pezonanc. BeiHyXIeHHBIEC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennblii Tok. CHHYCOMAAIBHBIA NIEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CHIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada M MOTPEOJICHUE BIEKTPUUYECKOM
SHEPIrud. OKOJOTWYECKHE PHUCKH NpPH MPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCcTpoNCTBa M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPUUECKUN 3BOHOK,
re€HepaTop MEPEMEHHOTO TOKA, TUHUH JIEKTPOIepeay.

Jlemoncmpayuu

HccnenoBanrwe mapaMeTpoB — KoJieOATENbHOW  CHUCTEMbI  (NMIPYKUHHBIA — WIIA
MaTEMaTUYECKUNA MASTHHK).

HaOmronenue 3atyxaromux KojieOaHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HabGmronenue pe3onanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA M HANpPsDKEHHsT OT BPEMEHM) IS
ANIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3oHanc mpu  mOCIENOBAaTEIbBHOM  COCIMHEHMHM  PE3UCTOPA,  KATYLIKH
UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOJIa MaJbIX KOJIEOaHUI rpy3a Ha HUTH OT JJIMHbI
HUTHU U MacChl rpy3a.

HccnenoBanue NMEPEMEHHOIO TOKa B LENM W3 IOCIEA0BATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

Mexannueckue BOJIHBL, ycloBHUsS — pacnpoctpaHeHus. Ilepuon. CkopocThb
pacnpoCTpaHEHus U JUIMHA BOJIHBIL. [lonepeunblie ¥ MpoJ0IbHbIE BOJIHBI.
WNurtepdepentus u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHbIE BOJIHBL. YCJIOBHS M3JIyYEHHs] DJIEKTPOMAarHUTHBIX BOJIH.
B3aumnuas opuenrtanus BekTopoB E, B, V B asnekTtpomarHuTHO#l BoaHe. CBoicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpPaXEHHE, TMPEJOMIICHUEe, Moispu3anus, audpakius,
uHTepepenius. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[[Ixana >JE€KTPOMATHUTHBIX BOJIH. lIpUMEHEeHHE »3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCB3H U TeaeBUACHUA. Pagunonokanus.



DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOWCTBA U  MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, yJIbTPA3BYKOBas [MWAarHOCTUKAa B TEXHUKE W MEIMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

O6pa3oBaHue U pacIpPOCTPAHEHUE TOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u 1udpakium MEXaHUYECKUX BOJH.

3BYKOBO pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOH M 4acTOTOU
KOJIeOaHUI.

HccnenoBanre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, NPEIOMIICHHE,
noJisipyu3anus, IMPppakuus, THTEpPepeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpssMonuHetHOE pacIpOCTpaHEHUE CBETA B OJTHOPOJHOM
cpene. Jlyd cBera. ToueuHblii ICTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbl OTpaxkeHMsi cBeTa. llocTpoeHue wu300pakeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHEE oTpakeHUeE. [IpenenbHbIi yroil moaHoro
BHYTPEHHETO OTPAXKCHMUSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cseta. [Iger.

Cobuparomiue " pacceuBaroIMe  JIMH3BL. Tonkas JIMH3A.
DoKyCHOE PacCTOSIHUE U ONTUYECKas cujia TOHKOU JuH3bL. [locTpoenue n3odpakeHuii B
coOuparoux 1 paccenBaronux JuH3ax. opmyna TOHKOM JIWH3BL. Y BETUYCHHE,
JTaBaeMoO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. Uutepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJI0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
cUH(]a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cseta. Judpakironnas pemeTka. Y cioBre HaOI0AEHUS TJIaBHBIX
MaKCUMYMOB Opy  TAJeHUd  MOHOXPOMAaTHYECKOro  CBETa Ha
Tu(GPaKIMOHHYIO PEIIETKY.

ITonsapuzauus csera.

TexHn4ecKue yCTpoMCTBa M MPAKTHYECKOE MPUMEHEHUE: OUKH, JIyna, poToarrapar,
MIPOEKITMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TUPPAKITUOHHAS
pEIIETKA, TTOIAPOUL.



Llemoncmpayuu

[TpsimonmHeHOE pacpocTpaHeHne, OTPaKEHUE U MPETIOMIICHHE CBETA.
OnTuyeckue NpudOpHI.

[TonHOe BHYyTpeHHEE OTpakeHre. Mojeslb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

HaGmronenue natepdepeHinm cBera.

Habmronenne mudpakuum cera. HaOmomenue

JTUCTIEPCUU CBETA.

[Tomyuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydyenue ciekTpa ¢ MOMONIbI0 JU(GPAKIUOHHON PEIIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padonul

N3mepenue nokaszaresns NpeaoMIICHHUs CTEKIIA.

HccnenoBaHue cBOMCTB N300pakeHUN B JTMH3aX.

HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuIbl OPUMEHUMOCTH KJIACCUYECKOW MexaHukKH. llocTynmarel crennanbHOM
TEOPUU OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH M COKpAILlCHHE
JUTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbI. DHEPIHUsl TOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHepruu (GOTOHA C €r0 YACTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTie U ucciaenoBanne ¢otoddpdexkra. Onbitel A. I. CroneToBa. 3aKOHBI
dotorddexra. VYpaBuenue OiHmTerHa I8 GdoTodpdexra. «KpacHas rpaHHIA»
dboTorddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPOWCTBA W  MPAKTUYECKOE MpUMEHeHue: (OTODIEMEHT,
dboTomaTuMK, COJTHEUHAs OaTapesi, CBETOIUO.



Llemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo (GoTodddexTa.

CeTonuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4YacTHIL.
[Inanerapnas moaens aroma. [loctynarsl bopa. U3nyuenue u nornomenrue GOTOHOB IpU
IEepeXoJIe atoMa C OJHOrO0 YPOBHS JHEpPruM Ha Apyrod. Buasl cnexktpoB. Crnektp
YPOBHEHN SHEPTUM aTOMa BOAOPOLA.

BosiHoBBIE cBoiicTBa wactuil. Bomubl ae bpoins. KopnyckyispHO-BOJTHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: CHEKTPaJbHBIA aHau3
(cmekTpockon), Ja3ep, KBAHTOBBI KOMIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomol Habmonenue

JIMHENYaTOro CIEeKTpa.

Tema 3. Amomnoe a0po
DKCIIEpUMEHTBI,  JOKa3bIBAIOIINE CIOKHOCTH  CTpoeHUs  sapa. OTKpbITHE

pannoaktuBHOCTH. OnbIThl Pesepdopaa mo ompeneiaeHuio cocTaBa paguo0aKTUBHOTO
usnyuenus. CBoiicTBa anbda-, 0era-, raMMa-u3IydeHHUS.
Bimsinue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHA U HelTpoHa. Hyxkinonnas wopens snapa [elizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anba-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM OeTa-pacman. ['aMmausimydeHue.
3aKOH paAMOAKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext macch siapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

Anepubiii peaktop. TepmosnepHsiii cunte3. [IpodiieMbl U MEPCIEKTUBBI SACPHOMN
SHEPIreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHON SHEPTETHUKH.

DiieMeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA.

MeTtonbl HaOIOIEHNS U PETUCTPALIUU FIEMEHTAPHbBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJIHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUpA.



TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHUE: JI03UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLINX YaCTHLL.

Yyenuueckuii sxcnepumenm, nabopamopuvle pabomwul HWccnenoBanue

TPEKOB YaCTHI] (T10 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH
Otanbl pa3BUTUSA acTpOHOMHUHU. [IpuKIagHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMUMU.

Bun 38é31H0T0 HeOa. Co3Be3aus, IpKHe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBHYKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHas akTUBHOCTh. McTounuk sHepruu CosiHia u 3BE3/1. 3BE3/bI, UX
OCHOBHBI€ XapaKTEPUCTUKH. J[MarpaMma «CHEKTpaJbHbINA KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM ITOCIICAOBATCILHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTEY IS 3BE3] TJIaBHOU
nocjaeaoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpeMEHHBbIE MPEACTaBICHUS O
MPOUCXOKIACHUM U HBOJIOIMK CoJTHIIA U 3BE3/T. DTAllbl )KU3HU 3BE3]I.

Mneunsii Ilyte — nHama [anaktuka. Ilonoxxemne w pnBmwxkenue ConHua B
lNanaktuke. Tunsl ramaktuk. Pagmoramaktvku u KBazapbel. UEpHBIE ABIpBI B sAApax
rajgakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ma. Pazberanue raimakTuk.
Teopus bonpmioro B3pbeiBa. PeMkTOBOE M3IydYeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGmrogenusi HEBOOPYKEHHBIM TJIA30M C HUCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEICSICHHS TIOJIOKEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usA CEBEpHOro MOJyIIapHs U IPKHUE 3BE3bI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro IlyTu.

O0o0marouiee MOBTOPEHUE

Ponp Gu3uku U acTpOHOMUU B SKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COIMAIBHON U
ATUYECKOU cepax NesITEeILHOCTH YesIOBEeKa, POJib U MECTO (PU3MKKM M aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOW KapTUHE MHUpa, POib (u3udeckoil Teopuu B (HOPMHUPOBAHUU
MPEACTABICHU O (DU3MYECKON KapTHHE MHpa, MECTO (U3MUECKOW KApTUHBI MHUpPA B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUMN O IPUPOJIC.



MexnpeaMeTHbIe CBSI3H

N3yuenune kypca ¢usnku 6a30Boro ypoBHs B 11 kimacce oCymecTBIsSeTCsS ¢ YIETOM
CoZIepKaTEIbHBIX MEXITPEAMETHBIX CBS3€H ¢ KypcaMH MaTEMaTHUKH, OWOJIOTHH, XHUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

MesicnpeOomemnovle  nowsimus, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO
MMO3HAHUS: SBJIICHHWE, HAyYHBIH (akT, THIOTe3a, (pu3ndeckas BeTWIMHA, 3aKOH, TEOPHS,
HaOII0ICHUE, SKCIIEPUMEHT, MOCIIMPOBAHNE, MOJICITh, U3MEPCHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUW, TPUTOHOMETpUYECKHE (YHKITUU:
CHUHYC, KOCHHYC, TAHTCHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXICCTBO,
BEKTOPHl W WX MPOCKIIMM HAa OCU KOOPJHWHAT, CIIOKEHHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTapHbBIX (YHKIUNA, TPU3HAKK MOJ00MS TPEYTOJbHUKOB, OIMpPEACNICHUE IIOMaIu
iockux puryp u o6bEMa Te.

buonoeus: snexTpudeckue SBICHUS B )KUBOIM MPUPOJIE, KOJIeOATEIbHBIC TBMKCHUS B
KUBOH TIPUPOJIC, ONTHICCKUE SIBIICHUS B )KUBOU MPUPOJIE, TCUCTBUE pATUaIlN HA KUBBIC
OpraHU3MBbI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAs CTPYKTypa TBEPABIX TeEl,
MEXaHU3Mbl 00Pa30BaHMSI KPUCTAINIMYECKON PEIIETKY, CIEKTPaIbHbIA aHAIN3.

l'eocpagpus: MarHuTHBIE TMONIOCA 3€MIIM, 3aJI€KU MArHUTHBIX PyJ, (HOTOCHEMKA
36MHOM ITIOBEPXHOCTH, IIPEICKA3aHNE 3€MIIETPSICEHU.

Texnonoeusa:  JIMHUM  DIIEKTPOINIEpEnad, TEHEpaTop  IEPEMEHHOTO  TOKa,
ANEKTPOABUTATENb, NHAYKIIMOHHAS M€Yb, PAap, PAOAUONPUEMHHUK, TEJIEBU30D, AHTEHHA,
tenedon, CBU-neub, MpoeKIIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COTHEUHas Oarapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «®Pu3uKay Ha YpPOBHE CpeAHEro OOIIEro
obpazoBaHus (0a30BbIi ypOBEHb) [OJDKHO OOECHEYUTh JIOCTHKCHHE CIETYOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUSI YueOHOro mnpeamera «®DuU3UKa» HTOJKHBI
OTpaXXaTh  TOTOBHOCTh U  CHOCOOHOCTh  OOydYaromMXcsi  PYKOBOACTBOBATHCS
chOpMUPOBAHHONW  BHYTPEHHEH TMO3WIMEH  JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEXKIIEHUW, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM
LIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE S>KU3HEHHOTO OIbITa U OMbITa
NEATEIbHOCTH B TMPOLECCE pealr3ally OCHOBHBIX HANpPaBICHUM BOCHUTATEIBLHOU
NEATETbHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOUN MO3UIIUN 00YUYaIOIIErocsl Kak akKTUBHOTO U

OTBETCTBEHHOTO  4YJI€HAa  POCCHUHCKOr0  OOIIeCTBa; NPUHATHE  TPAAUIIMOHHBIX
00IIIeYeIOBEUECKNX TYMAHUCTUYECKUX M JEMOKPATHUYECKUX IIEHHOCTEW; TOTOBHOCTH
BECTU COBMECTHYIO JEATEILHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, Y4aCTBOBaTh B CAaMOYTPABJICHUU B 00pa30BaTEIbHON OpPraHU3alllM; YMEHUE

B3aUMOJIEMCTBOBATH C COUMAIBHBIMUA UHCTUTYTaMH B COOTBETCTBUU C
uX QYHKIUAMH W Ha3HauY€HUWEM; TOTOBHOCTh K TyMaHUTapHOW U

BOJIOHTEPCKOM JCATCILHOCTH; 2) MAaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKON WACHTUYHOCTH, MNaTPUOTHU3MA;
LIEHHOCTHOE OTHOLIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUSIM
POCCUICKMX yUY€HBIX B 001acTd (U3NKA W TEXHUKU; 3) JAYXOBHO-HPABCTBEHHOIO
BOCHHMTAHMSA: CHOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TOBEIACHUS;
CITIOCOOHOCTH OIIEHUBATh CUTYAIUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YUYEHOTO;
OCO3HAHME JUYHOTO BKJIaJa B MOCTPOCHHE YCTOWYHMBOIO OYAyIIero; 4) 3¢TeTHYECKOro
BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,

MpUCYIIEro (PU3nYecKoil HayKe;

5) TpyJ0BOro BOCHHTAHMS: HHTEPEC K Pas3aHuHBIM cdepaM MpodecCHOHATbHON

JIESITETbHOCTH, B TOM



YHClie CBA3AHHBIM C (PU3UKONW M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBHIOOP
Oyayuieit mpodeccuu U peaan30BbIBATh COOCTBEHHBIE KU3HEHHBIE TUIaHbI; TOTOBHOCTH U
CITOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
(GU3UKM Ha TPOTSHKCHUH BCed JKU3HU; 6)
IKOJIOTHYECKOr0 BOCIIUTAHUA:
c(hOpMHPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpPbI, 0CO3HAHUE II100aTbHOTO
XapakTepa 3KOJOTMYECKUX MpoOjieM; IUIAaHMPOBAHWE U OCYILECTBIICHUE NEHCTBUN B
OKpY Xalolllel cpejie Ha OCHOBE
3HAHMS L€l yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA; PACIIMPEHUE ONBITA AESITEIIBHOCTH
HKOJIOTMYECKOM HAPaBICHHOCTH Ha
OCHOBE HMCIOINIMXCS 3HAHWKA 10 (usmke; 7)
LHEHHOCTH HAYYHOI'0 MO3HAHUA:
c(OpMUPOBAHHOCTh MUPOBO33PEHHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl (PU3MUYECKOW HAYKH; OCO3HAHME LIEHHOCTH HAY4YHOW JESTEIbHOCTH,
FOTOBHOCTh B  Mpolecce HU3y4YyeHUs (UMK  OCYHIECTBIATH  MPOEKTHYIO U
MCCJIEI0BATENbCKYIO IESITEIbBHOCTh MHANBUIYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHBepPCcAIbHbIE yUeOHbIe AeiicTBUA ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOATENHEHO (HOPMYIUPOBATh M AKTyaIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE; OMNPENEATh LeNU AeATeIbHOCTH, 3aaBaTh MapaMETPbl U KPUTEPHUH UX
JOCTUKEHUS, BBISIBIATh 3aKOHOMEPHOCTU M TMPOTHUBOPEYHMS B pPacCMaTpPUBAEMBIX
bu3nuecKuX SBJICHUSIX;, pa3palaThiBaTh TUIAH PEHICHUS MPOOJIEMBbl ¢ y4E€TOM aHaIM3a
MMEIOITUXCS
MaTepUANIbHBIX UM HEMaTEpPUAJbHBIX PECYpPCOB; BHOCUTh KOPPEKTUBBI B JEATEIIHHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM, OLIEHUBATh PUCKU TOCJIEACTBUN NIEITENBHOCTH; KOOPAMHUPOBATH U BBITIOIHATH

paboTy B YCIOBUSIX pealibHOTO,

BUPTYaJIbHOTO M KOMOWHHUPOBAHHOTO B3aWMOJICUCTBUS; pa3BUBaTh KPEAaTHBHOE

MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaeaoBarebCKHe AeHCTBUA.
BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU TTOHATUSIMHU U METOIAMH
duznyecKoil HayKu;
BJIAJCTh HaBBIKAMH YYeOHO-HCCIICIOBATEILCKOW M TPOCKTHOH JCSATCIBHOCTH B
obnactu (pu3uKH, CHIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSATEILHOMY TIOMCKY METOJIOB
pemieHus 3ama4  (PU3MYECKOrO COAEpkKaHUS, NPUMEHEHHIO PA3JIHYHBIX METOJOB



MO3HAHUS; BIAJAETh BUJIAMHU JACSITENBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALNU, TPEOOPA30BAHNIO U IPUMEHEHHIO B PA3IUYHBIX YYEOHBIX CUTYaIUsIX, B
TOM YHUCJIE€ TIPU CO3JIaHUU YUEOHBIX MMPOCKTOB B 001aCTU (DU3HUKHU; BBIABISTH IPUUHMHHO-
CJIEICTBEHHBIC CBSI3M W aKTyaJIM3UPOBaTh 3a7ady, BBIIBUTaTh THUIOTE3y €€ pEIICHHS,
HAXOJUTh apTyMEHTHI JUJIsl JOKa3aTEIbCTBa CBOMX YTBEPKJEHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PEILICHUS; aHATH3UPOBATh MOJYyYEHHbIE B XOJI€ PEIICHUS 3a/1a4u Pe3yibTaThl,
KPUTUYECKHA OIICHMBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MEHEHHE B HOBBIX
YCIIOBUSIX; CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON
JESTeIbHOCTH, B TOM YHCJIE NMPU U3yYeHUH (PU3UKHU; JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM,

OLICHWBATh MPHUOOPETEHHBIM OMBIT; YMETh IEPEHOCUTh 3HAHUA MO (PU3UKE B

PaKTUYECKYIO 00JIacTh
KU3HEAESITEIbHOCTH; YMETh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MTPEIMETHBIX

oOnacTell; BbIIBUTaTh HOBBIE UJIEH, IPEJIaraTb OpPUTHHAIIbHBIE TOAXO/bI U

pelleHus; CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIOIINE albTePHATHBHEIC

peleHusl.

Pabora ¢ nndopmanueii:

BJIQ/ICTh HAaBBIKAMHM TOJY4YeHHS WHGOpMauu (PU3UIECKOTO COACpKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOATEIbHO OCYIIECTBISATh IIOUCK, AaHAJM3,
CUCTEMATHU3allMI0 W UHTEpIpeTanuio WHGPOPMalUu pa3iUYHbIX BHJIOB U (QOopM
MPE/ICTaBICHUS, OIICHUBATh JOCTOBEPHOCTh HMHGOpPMAIMU; HCIOJIB30BaTh CPEACTBA
WH(POPMALIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHMA B PEIICHWH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OpraHM3alMOHHBIX 33dad ¢ CcoOJIOAeHHEM TpeOoBaHUM
HSPrOHOMUKH, TEXHUKH OE€30MACHOCTH, THTHMEHBI, PECypcocOEepek eHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HMH(POPMAIIMOHHON OE30MaCHOCTH, CO3[aBaTh TEKCTHI
(u3nyecKoro coaepxKaHus B pa3IUuHbIX (opMarax ¢
y4€TOM Ha3zHaueHHUs] MHGPOpMALMM U LEJIEBOW ayAUTOPHM, BBIOMpPAs ONTUMAJbHYIO
(dbopMy mpeacTaBIeHUS U BU3yaTn3allny.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA:
OCYILECTBIISATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU JESTENIbHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(MIMKTHBIX CUTyalldd M CMSr4aTh
KOH(MIIMKTHI; pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHMSI C UCTIOIb30BAHUEM
A3BIKOBBIX CPEJACTB; NOHMMAaThb M HCIOJIb30BAaTh IPEUMYIIECTBA KOMAaHIHOM U
VH/IMBU1yaJIbHOU
paboThI; BHIOMPATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBUI € yUETOM OOIINX
MHTEPECOB U BO3MOKHOCTEN KaKIOTO YJICHA KOJUIEKTUBA; MPUHUMATh LIEJIM COBMECTHOU
NEATEIbHOCTH, OPraHU30BBIBATH W KOOPAWHHUPOBATH JCHCTBUS II0 €€ JOCTHIKEHHUIO:
COCTaBJISATh IUIAH JIEMCTBUHM, pPaCHpPENessiTh pPOJd C YYETOM MHEHHM YYaCTHHUKOB,



00CyX)JaTh pe3yJbTaThl COBMECTHOM padOTHI; OILIEHMBATh Kaye€CTBO CBOEro BKJIala U

KQKJIOT0 YYaCTHHKA KOMaH/bl B

o0l pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPUSM; TMpeAsiaraTh HOBBIE TPOEKTHI,
OLICHUBATh UJIEH C O3UILIMU HOBU3HBI,

OpPUTMHAIIBHOCTH,  MPAKTUYECKOM  3HAYMMOCTH; OCYILIECTBJISATh  MO3UTUBHOE
CTPATErM4eCcKOe MOBEICHNUE B PA3TUYHBIX

CUTYaIHSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcajbHble y4eOHbIe AeiicTBus Camoopranu3anms:
CaMOCTOSITENIEHO OCYILECTBISATh IO3HABATENIbHYIO JAESATENBHOCTh B 00JaCTH (PU3UKU
U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITEJIBHO COCTAaBIATH IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX 3a/1ad, IUIAH
BBIIIOJIHEHHSI TIPAKTUYECKON pabOThl € YYETOM HMMEIOLIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U MPEANIOYTECHNN; JaBATh OLICHKY HOBBIM CUTYaLlHsIM;
pacmupsATh paMKHU yu4eOHOro IpeaIMeTa Ha OCHOBE JIMYHBIX NMPEANOYTEHU; 1eTIaTh
OCO3HaHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a pEUIEHUE; OLEHUBATH MNPUOOPETEHHBIN OIBIT; CIOCOOCTBOBAThH
(OpMUPOBAHHUIO U IPOSBIECHUIO SPYAULIUU B 001aCcTH

(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CUTYAIlUsIM, BHOCUTh KOPPEKTUBHI B JACSITEIBHOCTD,
OIICHHBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIQJCTh HABBIKAMH  TI03HABATENBHOM  pedyIeKCMM KaK  OCO3HAHMS

COBEPIIIAEMBIX JICUCTBHI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YJIFTATOB U OCHOBAHUH;

UCIIOJIb30BATh IPUEMBI pedICKCUN JTsI OLIEHKH CUTYalluH, BHIOOpA BEPHOTO
pEIICHUS; yMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATD PEIICHHUS 110 UX
CHUKEHUIO; MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIHU3E PE3yJIbTaTOB
NeATETLHOCTH; TPUHUMATh ce0sI, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA; TPUHUMATh
MOTHBBI M apTyMEHTHl APYTHX MPU aHAJIU3€ PEe3yIbTaTOB JESATEIbHOCTH; TMpPU3HABATH
CBOE TIPABO M MIPABO JIPYTUX HA ONTHOKH.

B mporecce MOCTHKEHHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOTPAMMEBI TIO
dbu3uKe 111 YpOBHS CpeIHEr0 00111ero o0pa3oBaHus Y 00yUJarOIIuXcsl COBEPIICHCTBYETCS
SMOITMOHAJIBHBIN MHTEIIEKT, IPEAIIOIararonmi copMUpOBaHHOCTD:

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh TOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON Cephl, OBITh
YBEpEHHBIM B ce0e; caMOperyJupoBaHuUs, BKIIOYAIOIIETO CAMOKOHTPOJb, yMCHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHUE, CIOCOOHOCThH aTanTHPOBATHCS K
AOMOITMOHAIBHBIM HM3MEHEHUSM U TMPOSIBISTH THOKOCTh, OBITb OTKPHITHIM HOBOMY;



BHYTPEHHEU MOTHMBALIMM, BKJIIOYAIOUIEH CTPEMIJIEHHE K JOCTHKEHUIO LIEJIM U YCIEXY,
ONTUMHU3M, WHULUATUBHOCTb, YMEHHUE NIEUCTBOBATH MCXOAS U3 CBOMX BO3MOXXHOCTEM;
SMIATHM, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBaTh €r0 IpPH OCYILIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K COUYYBCTBUIO U
CONEPEKMUBAHHUIO; COLUMAIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTHh BBICTPAaWBATh
OTHOLLICHUS

C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOHOIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOydyenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

JIEMOHCTPUPOBAaTh Ha TMpUMEpaxX poiab U MecTo (Gu3uku B (PopMHUpOBAHUU
COBPEMEHHOW HAyYHOM KapTUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B NMIPAKTUYECKON NIEATEIBHOCTH JIOJIEH; YUYUTHIBATh TPAHULIBI TPUMEHEHUS
U3YYCHHBIX (U3MYECKUX MOJIENe: MarepuaibHas TOYKa, WHEpIHAIbHAs CHCTEMa
oTcu€Ta, abCOTIOTHO TBEPIOE TEIO, UICATBHBIN a3, MOJIEIIU CTPOEHHUS ra30B, XKUIKOCTEH
U TBEPMBIX TEJI, TOUCUHBIN IICKTPUUECCKUH 3apsij] MPU PEIICHUHN PU3NYECKUX 3a]1ay;

pacrio3HaBaTh (u3udeckue SBICHUS (MPOIECChI) M OOBSICHATH HMX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA H
ANEKTPOAMHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOO/JIHOE TaJeHUE TEJI, JBMXKEHUE MO OKPYXXKHOCTH, MHEPIIMS, B3aUMOJICHCTBUE Tel,
nuddy3us, OpOyHOBCKOE JABIKCHHE, CTPOCHUE JKUJIKOCTEH M TBEPHBIX TEJ, U3MCHCHHE
o0béMa Ten TMpu HaArpeBaHWM (OXJIAXKICHHWH), TEIJIOBOEC pPaBHOBECHE, HCIApeHUE,
KOHJICHCAIUs, TJIaBJIeHHUEe, KpUCTAILTU3alus, KUTICHUE, BIaKHOCTh BO3/TyXa, MOBBIIIICHUE
JIABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapameTpamMu
COCTOSIHMSI Ta3a B H30MIpOIEcCax, OJJEKTpU3alus Tel, B3aUMOJCHUCTBUE 3apsioB;
OMHCHIBATH MEXAHUYECKOE JBM)XCHHE, MUCTIONb3Yys (PU3MUECKUE BEIUYHHBI: KOOpPAMHATA,
MyTh, TMEpPEMEIIEHUE, CKOPOCThb, YCKOpPEHWEe, Macca TeJjla, Cujila, HUMIYJIbC Tela,
KMHETUYECKasi SHEPTHs, MOTEHIIMAIbHAS SHEPrus, MeXaHuueckas paboTa, MexaHudeckas
MOIIHOCTD; TIPY OMUCAHUU MPABHIBHO TPAKTOBATh (DU3UYECKUN CMBICI MCTIOIb3YEMbIX
BEJIMYMH, WX O0O3HAYCHHUS M CIUHUIIbI, HAXOIUTh (HOPMYJIbI, CBA3BIBAIOIIUE JTAHHYIO
(bU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH; OIUCHIBATh H3YYEHHBIE TEIJIOBHIC
CBOMCTBA TeJ U TEIUIOBBIC SIBJICHUS, UCIOIL3Ys (PU3MUECKUE BEIMYMHBI: TaBJICHUE Ta3a,
TEMIIEpaTypa, CPEAHSS KUHETHUYECKas HSHEPIrHusi XAOTHUYECKOIO JBUKEHUS MOJIEKYII,
CpeAHEKBaJpaTUYHas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHEPTUs,
paboTa raza, K0o3(p(UIIMEHT MOJIE3HOT0 JASHCTBUS TEIJIOBOTO JBUTATENs; MIPU OMUCAHUU
MPaBUWIBHO TPAKTOBATh (PM3UUYECKHUI CMBICI UCIIOIB3yEMbIX BEJIMYMH, UX 0003HAUCHUS U



€IMHULIBI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYI0 (PU3UYECKYIO BEIUYHHY C
OPYTMMHU BEJIHMYMHAM; ONMUCHIBATh H3YyYEHHbBIE 3JIEKTPUYECKHE CBOMCTBAa BEILECTBA M
ANEKTPUYECKUE  sBJIICHUS  (MPOIECChI),  HUCIMONB3Ys  (U3UYECKUE  BEIIMYUHBI:
ANEKTPUYECKUN 3apsii, DSJIEKTPUYECKOE II0J€, HANPSKEHHOCTh I0JIs, MOTEHIHA,
pPa3HOCTh TMOTEHIMAJIOB; MPU OMUCAHUM MPABHIBHO TPAKTOBATH (PU3UYECKUN CMBICI
UCIIONIB3YEMBIX BEIMYMH, HMX O0O3HAUYeHUsS U EIUHHIIBI; YKa3biBaTh (HOPMYIIbI,
CBSA3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMUMHY C APYTUMU BEIMYMHAMU; aHATU3UPOBATh
(du3nyuecKue MpoIecchl U SBICHUS, UCIIONb3Ys PU3NYECKHE 3aKOHBI U MPUHIIUIIBI: 3aKOH
BcemupHoro TaroteHus, |, |1 u Il 3akonsl HetoTOHA, 3aK0H COXpaHEHUS] MEXaHUYECKOU
SHEPIrUH, 3aKOH COXPAHEHUS HWMIIYJIbCa, NPHUHILMI CYNEPHNO3ULUUU CUJI, HPHUHIIMII
PABHOIIPABUSI MHEPIUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSPHO-KMHETUYECKYI0 TEOPHIO
CTPOEHUS BEIECTBA, Fa30BbIC 3AKOHBI, CBA3b CPEIHEN KHHETUYECKON YHEPTUU TEIIIOBOIO
JBUKEHUSI MOJIEKYJ € aOCONIOTHOM TeMIlepaTypoil, NEpBBIM 3aKOH TEPMOJIUHAMUKH,
3aKOH COXPAHEHMs SJEKTPUYECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pas3nuyarhb
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS
(rpanu1Ibl, 00J1ACTH) IPUMEHUMOCTH; OOBACHATH OCHOBHBIE IPUHIIMIIBI ACHCTBUS MALINH,
NpuOOPOB W TEXHUYECKUX YCTPOMCTB; paszinyaTh YyCIOBHS MX O€30MacHOro
MCIIOJIb30BaHUS B TIOBCEAHEBHOM KU3HU; BBIOIHATH SKCIIEPUMEHTBI 110 UCCIEI0BAHUIO
bu3uYECKUX SIBICHUN U

IPOLIECCOB C HCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX HW3MEPEHHH, NPH ITOM
dbopmynupoBath MpooOsemMy/3aiayy U THUIOTE3Y Y4eOHOro SKCIEpPUMEHTa, COOUpaTh
YCTAaHOBKY M3 MPEJI0KEHHOTO O0OpyAOBaHUS, MPOBOAUTH OMNBIT U (POPMYIHPOBATH
BBIBO/IbI; OCYILECTBIIAThH MPSMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIUYUH, MPU
STOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO U3MEPEHMsI M HCIOIb30BaTh U3BECTHBIE METOMbI
OLICHKM TOrPEIIHOCTEd W3MEpPEHUM; MCCIIE0BaTh 3aBUCUMOCTU MEXAY (U3NUECKUMU
BEJTUYMHAMHU C

UCIIOJIb30BAHUEM TMPSMBIX HW3MEPEHUH, IpPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(ukcupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBHCUMOCTH (PU3MYECKHX BEIMYMH B BHUJE
Tabnui, W rpaduKoOB, JejaTh BBIBOABI IO pe3yjbTaTaM MCCIEIOBAaHUSA; COOIIOAATH
npaBuia 0e30MacHOro TpyAa NpH MPOBEAECHUU HCCIEAOBAHMM B pamMKax ydeOHOTO
OKCIIEPUMEHTa,  y4eOHO-UCCIIEOBATEILCKOM M NPOEKTHOM  NIEATENbHOCTH  C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX YCTPOMCTB U JaOOPATOPHOTO 0OOPYIOBAHMUS; PelllaTh
pacy€THble 3aJayd C SBHO 3aJaHHON (PU3MYECKOM MOJIENbI0, UCHOJIb3Yysd (DU3nYecKue
3aKOHbl W TPHUHIMIIBI, HA OCHOBE aHalM3a YCIOBHUS 3aJayd BBIOMpaTh (U3NYECKYIO
MOJIEJIb, BBIAETATH (pU3HUecKue BEIUYUHBI U (OPMYIIbI, HEOOXOAUMBIE ISl €€ pelieHus,
OPOBOJUTH PACUEThl W OLIEHUBATh PEATBHOCTh MOJYYEHHOTO 3HA4YeHHs (PU3nyecKon
BEJIMYMHBI; pellIaTh KaUeCTBEHHbIE 33Ja4l: BHICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO



LEMOYKY pacCyXICHH C ONOpOM Ha W3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(uznyeckue sIBICHUS;

UCIIOJIb30BaTh IPU PEIICHUH YYEOHBIX 3a/ad COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUHA JUI IIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETALMM W IPEICTABICHHUS
y4eOHOM 1 HAYYHO-TIOMYJISIPHON MH(POPMAITNH, TOTYYSCHHON U3 Pa3InYHbIX HICTOYHHUKOB,
KPUTHUYECKH aHaJIU3UPOBATh MOIy4YaeMyl0 MH(OpPMAIHIO; TPUBOIUTH MPUMEPHI BKJIAAa
POCCHICKUX U 3apyO€KHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAayKU, OOBSCHEHHUE IPOLIECCOB OKPYXAIOUIET0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHi{; UCIIOIB30BaTh TCOPETHUUECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHON KU3HU
s oOecnedyeHrss O€30MacHOCTH MpHU OOpalieHuH ¢ TpuOopaMd M TEXHHUYECKUMU
yCTPOMCTBAMHM, [UIsI COXPAHEHUS 3J0pOBbS U COOJIOAEHHUS HOPM HKOJIOTHYECKOTO
IOBEJICHUSI B OKpY’Karouleil cpene; paboTaTb B TPYIIE C BHIIOJHEHUEM Pa3IMUYHbIX
COLIMAJIBHBIX POJIEH,

IJIaHUPOBATH Pa0OTY TPYIIIbI, PALIMOHAIBHO PACHPEAEHATh 00SI3aHHOCTH U IIJIAHUPOBATH
NEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXKI0IO U3
YYACTHUKOB I'PYIIIBI B pEHIEHUE pACCMATPUBAEMON MTPOOIEMBI.

K koniy oOyyenuss B 11 kJacce mpeaMeTHBbIE Pe3yibTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBaTh Ha MpUMEpax pojab U MecTo (U3NKU B (HOpMHPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHBI MHUpPa, B Pa3BUTUA COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TIPAKTUYECKOW JESATEIbHOCTH JIIOAECH, LEJIOCTHOCTh W E€IUHCTBO
(bu3rUecKoil KapTUHBI MUPA; YIYUTHIBATh TPAHUIIBI TPUMEHEHHS N3YYEHHBIX (DU3UUYECKUX
MOJIEJIC: TOYCUYHBIA JJIEKTPUUYECKUU 3apsif, JIyd CBETA, TOYEYHBIM HCTOYHHUK CBETA,
g/iepHasi MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO SiJpa MpU PEIIeHUH (PU3NYECKUX
3a/1ay; pacro3HaBaTh (PU3MYECKUE SBJICHHS (Tpouecchl) U OOBACHATH UX HA OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKM M KBAHTOBOW (PU3UKHU: 3JIEKTpUUYECKas IMPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEUCTBUSA TOKA, B3aWMOJEHUCTBUE
MAarHATOB, 3JICKTPOMAarHUTHAasl MHAYKLUSA, JEUCTBUE MArHUTHOIO IOJS HAa MPOBOJIHHUK C
TOKOM M ABWXKYIIMICS 3apsijl, 3J€KTPOMAarHUTHbIE KOJI€OaHUsI U BOJIHBI, IPSMOJIMHEHHOE
pacrnpocTpaHEHHE CBETa, OTpPaK€HUE, MpeNoMIIeHHE, MHTephepeHlrs, AUPpPaKius U
noJIApu3alisl CBeTa, Jaucrepcusi cBera, (otoanekrpudyeckuid s¢dext (pororddexr),
CBETOBOE JAaBJICHUWE, BO3HMKHOBEHHME JIMHEWYAaTOrO0 CIHEKTpa aroma BOJIOPOJa,
€CTECTBEHHAsd M MCKYCCTBEHHAas PaJuOaKTHUBHOCTb; OIMCHIBATH W3YyYEHHBIE CBOMCTBA
BELIECTBA (BJIEKTPUUYECKUE, MArHUTHBIE, ONTUYECKHUE, DJIEKTPUUYECKYIO MPOBOJAMMOCTD
Pa3JIMUHBIX CPE) U IJICKTPOMArHUTHbBIC SBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3UUECKUE
BEJIMUMHBL: DJICKTPUYECKHM  3apsi[, CHJIa TOKA, DIIEKTPUYECKOE HaIpsIKEHUE,
AJIEKTPUYECKOE CONPOTUBIICHUE, PA3ZHOCTH ITOTEHLHANIOB, JJIEKTPOABIKYLIAs CHIIA,
pabota TOKa, MHIYKIMS MarHUTHOTO Tmojsl, cuia Awmmepa, cuia Jlopenna,



WHIYKTUBHOCTh KATYIIKH, SHEPTHs JJCKTPUYECKOTO M MArHUTHOTO TIOJIEH, MEePHOI H
gacToTa KOJeOaHWii B KoJieOaTeIbHOM KOHTYpE, 3aps] W CHja TOKa B IMpoIiecce
rapMOHUYECKHUX DJIEKTPOMAarHUTHBIX KOJieOaHUU, (POKYCHOE pacCTOSTHUE U OINTHYeCKas
CHUJIa JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PM3UYECKUM CMBICI UCIIOIB3YEMBIX
BEJIMYMH, UX O0O3HAYCHHUS W CIUHUIILI, YKAa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO
(bU3UYECKYIO BETUUUHY C IPYTUMHU BEJIMUYNHAMM;

OMHUCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBJICHUS M IMPOIECCHI, UCIOJIBb3Ys (PU3HYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA, DYHEPTHS
1 UMITYJTbC (DOTOHA, TIEPUOJ TIOTypacIiaga, YHEPTUSI CBSI3M aTOMHBIX SIFIEp, IPU OMMCAaHUU
MPaBUJILHO TPAKTOBATh (DU3UYCCKUN CMBICI UCIIOJIB3yEMbIX BEIMYUH, UX 0003HAYCHUS U
€IMHUILIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONIME AaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTUMU BEJIMYUHAMM, BBIYHCIATH 3HAUYCHHE (DU3NYECKON BEJMYMHBI; aHATU3UPOBATH
(du3HYecKue MPOIIECChl U SIBICHHUS, UCIIONB3YS (PU3MUECKHE 3aKOHBI ¥ MPUHIIHAIIBL: 3aKOH
Owma, 3aKOHBI MOCJIEIOBATEIHLHOTO M MaPALICILHOTO COSAMHEHUS TMPOBOJHUKOB, 3aKOH
Jxoyns—Jlennia, 3aKoH OSJIEKTPOMArHUTHOW MHAYKIMH, 3aKOH MPSMOJMHEHMHOIrO
pacmpoCTpaHEHUsI CBETA, 3aKOHbI OTPAXEHUS CBETa, 3aKOHBI MPEIOMIJICHHS CBETa,
ypaBHeHHE OWHIITeHA 11 ¢GoTodPdeKTa, 3aKOH COXPAHEHHUS HHEPIHH, 3aKOH
COXpaHEHUSI UMITYJIbCa, 3aKOH COXPAHEHUS AJICKTPUICCKOTO 3aps/ia, 3aKOH COXpPaHEHUS
MacCOBOTO 4YHCJa, MOCTynaThl bopa, 3akoH paJMOAaKTUBHOIO pacrajga, MpH 3TOM
pasznuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHUE U
ycioBusl (TpaHHIlbl, OOJACTH) NPUMEHHMOCTH; OIPEAENATh HaNpaBJI€HUE BEKTOpa
WHAYKITUM MAarHUTHOTO TIOJIS1 IPOBOHUKA

C TOKOM, CUJIbl AMriepa 1 cuiibl JIopeHIia; CTpouTh M OMUCHIBATH U300paKEeHUE,
CO3/1aBacMO€ TUIOCKUM 3€PKaJIOM,

TOHKOU JIMH30M; BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3UIECCKUX SIBICHUHN H
IPOILIECCOB C UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUW: TpU ITOM
dbopMyIupoBaTh MpoOJIEMy/3alady W THUIIOTE3Y Y4eOHOro SKCIEPUMEHTa, COOHMpAaTh
YCTAaHOBKY W3 TPEIJI0KEHHOTO OO0OpYIOBaHUS, MPOBOAWTH OMBIT W (OPMYITHPOBATH
BBIBOJIBI; OCYIIECTBIIATH MPSAMbIC W KOCBCHHBIC M3MEPCHHSI (PU3NUYECKUX BEITUYHH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIM CIIOCOO M3MEPEHHUS W MCIOJIb30BaTh U3BECTHBHIE METObI
OIICHKHU TOTPENTHOCTEH M3MEPEHU; UCCIeOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIMUYUH C
UCIIOJIb30BAaHUEM TPSAMBIX HM3MEPEHUH: TMpPU OSTOM KOHCTPYMPOBAaThH YCTaHOBKY,
(UKCHpPOBaTh PE3YNBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3HUYCCKUX BEIIMYUH B BHUIC
Tabymir ¥ rpaduKOB, JAENaTh BBIBOJABI IO pe3yjbTaTaM HWCCICIOBAHUS;, COOJIONAThH
mpaBuia 0e30macHOro TpyJa TpPH MPOBEIECHUU HCCIAEAOBAaHMN B pamMKax ydeOHOTO
OKCIIEPUMEHTa,  Y4YCOHO-HCCICAOBATEIILCKOM M TMPOCGKTHOW  JCSATCIBHOCTH €
UCIIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONUCTB U JTAOOPATOPHOTO 000PYI0BAHUS; PEIIaTh
pacy€THBIC 3aa4d C SBHO 33JaHHON (PU3NUYECKOW MOJEINbI0, UCIOIb3ysl (PU3HUECKUE



3aKOHbI W TPHUHIIMIIBI, HA OCHOBE aHalM3a YCIOBHUS 3aJaydl BBIOUpATh (U3UYECKYIO
MOJIETIb, BBIACTATH (PU3HUeCKUe BETUYUHBI U (OPMYIIbI, HEOOXOAUMBIE [Tl €€ pelieHus,
IPOBOJNUTH PacyE€Thl U OLIEHUWBATH PEAJIbHOCTh IOJTYYEHHOI'O 3HAUYEHUS (U3NYECKOU
BEJIMYMHBI; pEIIaTh Ka4eCTBEHHBIC 3aJa4l: BBICTPAUBATh JIOTUYECKU HEITPOTHUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C ONOpOM Ha W3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(puznyeckue sIBICHUS;

UCIOJIb30BaTh IPU PELICHUH Y4EeOHBIX 3aJad COBPEMEHHbIE HH(OpPMallMOHHBIE
TEXHOJIOTUA JUIl IIOMCKA, CTPYKTYPUPOBAaHMS, HHTEPIPETAUUMU M IPEACTaBICHUSA
y4eOHOM 1 HAYYHO-TIOMYJISIPHON MH(POPMAITNH, TOTYYSeHHON U3 Pa3InYHbIX HICTOYHHUKOB,
KPUTHUYECKH AaHAJIM3UPOBATh TMOJy4aeMyl0 HHGPOpPMAIUIO; OOBSICHATh NPHUHLIHUIIBI
JICHCTBUS MalllMH, OpUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iIuyaTh YCIOBHUS HX
0€30MMacHOT0 HMCIOJIb30BaHUsl B IMOBCEIHEBHOM JXU3HU; NPUBOJUTH NPHUMEPHl BKJIajAa
POCCHIICKUX W 3apyOeXHBIX YYEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B OOBICHEHUE
MIPOLIECCOB OKPYKAIOIIETO0 MHUpa, B Pa3BUTHE TEXHUKU U TEXHOJOTUW; HCIOJIB30BATh
TEOPETUYECKHE 3HaHHWA 10 (U3MKE B TOBCEIHEBHOM JKM3HU Uil 0O€CIeYeHUs
0€30MacHOCTH NpU OOpalleHUH C NpuOOpaMHU M TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHUS 3/10POBbS U COOJIFOICHHS] HOPM 3KOJIOTMYECKOTO MOBEJICHUS B OKPY KarOIEn
cpene; paboTrarb B TIpPYyNIE C BBINOJHEHUEM PA3IUYHBIX COLUAIBHBIX PpOJEH,
IUTAaHUPOBATh pabOTy IPYIIIbI, PALMOHAIBHO PaCIpenesaTh O0S3aHHOCTH U TJIAHUPOBATh
NEATENbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)XJOTO U3
YYaCTHUKOB TPYIIIbI B pELICHUE PaCCMATPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Nen/ HauMeHoBaHMe Pa3IesioB M TeM (unposrie)
2 NpOrpamMmal Beero Konrpoabubie | IlpakTuyeckue odpa3oBaTe/ibHbIE
padoThI padoThI pecypcnl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
bubmnoreka IIOK
11 ®u3KKa U METOIbl HAYYHOTO IIO3HAHUS 2 https://m.eds00.ru/7f41bf72
Wroro no pazueny 2
Pasznea 2. MEXAHUKA
bu6nunoteka [IOK
2.1 Kunemaruka 5 https://m.eds00.ru/7f41bf72
bubanoreka [IOK
2.2 Hunamika [ https://m.eds00.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f410f72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoteka [JOK

TEOPHUH

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

3.2 OCHOBBI TePMOZIMHAMUKH 10 https://m.eds00.ru/7f41bf72
ArperaTHbl€ COCTOSIHMSI BELLIECTBA. Bu6muotexa [JOK
3.3 ®da3oBbIe IEPEXO/IbI 5 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznea 4. JIEKTPOJJUHAMUKA
bubnuoreka [{OK
4.1 ONeKTpOCTaTHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 35IeKTpUYECKH TOK. TOKH B Bu6moteka [IOK
4.2 Ppa3JIMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Non/ HaumeHoBaHHe pa31e/ioB H TeM (mudporrre)
[
2 In NPOrpaMMbI Beero Konrpoabnusie | Ipakruyeckue oOpa3oBaTe/IbHbIE
padoThI padoThI pecypcel
Paznen 1. JIEKTPOJAMHAMUKA
MaruutHoe noJjie. JIeKTpOMarHuTHast bubnmnoreka [HOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmuoreka [JOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4yecKkHe U 3J1€KTPOMATHUTHBIE BOJIHBI bubmuoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 Onrhka 10 3 https://m.eds00.ru/7f41c97¢
Wroro no pazueny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
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OCHOBBI CHIEIIUATBHON TEOPUHU bubmmoreka [JOK
31 OTHOCUTEJILHOCTH 4 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubnuoreka [{OK
4.1 DJIEeMEHTHI KBAHTOBOM ONTUKU 6 https://m.eds00.ru/7f41c97¢
bubnunoreka LIOK
4.2 Crpoenne aroma 4 https://m.edso0.ru/7f41c97c
bubnunoreka LIOK
4.3 ATOMHOE 271po 5 https://m.edso0.ru/7f41c97c
Hroro no paszneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU
bu6anoreka LIOK
5.1 OJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 https://m.eds00.ru/7f41c97¢
Uroro no pazgeny 7
Pa3znen 6. OGOBIHIAIOIIIEE IOBTOPEHUE
but6mmorexa [IOK
6.1 O06001Iaro1IIee TOBTOPCHHE 4
https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
PesepBHOe Bpems 3
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ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
Ne JlaTa unpposbIe
n/n Tema ypoka B KonrpoabHrbie | IIpakTudeckue | y3yyenus odpa3oBaTe/ibHbIE
cero
padoThbI padoThbI pecypcbl
®usnka — Hayka O IPHUPOJE.

1 Hay4Hble MeETOABI MO3HAHMS 1 brbmiorexa [IOK
OKPY’KAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb  w  wmecro  ¢usuku B

5 q)opMI/IpUOBaHHI/I COBPEMEHHOM L Bubimotexa [IOK
HayqHOM — KapTUHel  MHpa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOHN e TeTLHOCTH JIFOACH
Mexannueckoe JIBIDKEHUE.

3 OTHOCUTETBHOCTE  MEXaHUYECKOTO . Bu6mioreka [JOK
ABrKeHus. llepemeliennue, ckopocTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHue
PaBHOMepHOE NpsAMONIMHEWHOE bubmmnoreka HOK

4 JIBHKECHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE bubnuotexa [JOK

5 JIBH)KCHUE 1 https://m.edsoo.ru/ff0c372e
CBobOoniHOE najieHue. VYckopeHue bubmmoreka [JOK

6 CBOOOJTHOTO Ma/ICHUS 1 https://m.edsoo.ru/ffoc39cc
KpuBonuneiinoe npuwxkenue. [[BuxeHne

7 MaTepUaIbHON TOYKH MO OKPYKHOCTH 1 bubmuorexa IIOK

https://m.edsoo.ru/ffOc3ada
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[IpuHnun otHOCHUTENBHOCTH [ anunest.

bubnunorexa LIOK

HMuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cwuna. [IpunHuun

9 CYNEPIO3MIMU CHI. BTopou 3akoH Bubsmorexa IIOK
HbI0TOHA JUISl MATEPHATHHOK TOUKH https://m.edsoo.ru/ff0c3be8
Tperun 3akoH HproToHa 115t bu6nmorexa LIOK

10 MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tsarorenus. Cuna

11 TsoKkecTH.  IlepBas — KOCMHYECKast Brbmiorexa [IOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cwuia ynpyroctu. 3akoH ['yka. Bec tena bubmuoreka [IOK

12 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoappuuueHt TpeHus.

13 Cuita COnpOTHBIICHHUSI TIPH IBIKCHHH brbmorexa [IOK
Tela B KUIKOCTH MM Ta3¢ https://m.edsoo.ru/ff0c3f76
[TocTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. Bu6nmorexa [IOK
MowmeHT cunbl. [lnedo cunsl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TEA
NMnynec  MaTepualbHOM — TOYKH,

15 CHUCTEMBl  MAaTE€pUAJbHBIX  TOYEK. BuGmoreka [[OK

NMnynbe cuibl. 3aKOH COXpaHEHUS
uMmnyibca. PeakTuBHOE NBUKEHME

https://m.edsoo.ru/ff0c43d6
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16

PaboTa 1 MOIITHOCTE CHJIBL.

Kunerndeckas sHeprus MarepuanbHON
Toukn. Teopema 00 H3MCHEHHH
KMHETUYECKOU SHEPrUuun

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorennmaneHas 3HEPrUsl.

bubnunorexa LIOK

[ToreHuuanpHas  PHEPrUsl  YIOPYro
nehopMUPOBAHHON MPYKUHBIL.
[ToreHuuanbHas 3HEpPrusi Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ff0c461a

18

[TorennmansHble ¥ HENOTEHIIMATBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

bubmnoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota

«MccnenoBanue cBsizu pabOTHI CHIIBI C
N3MCHCHUECM MCX&HI/I‘ICCKOﬁ 3H€pFI/II/I
Tela HAa  TPUMEpPe  PaCTsHKCHHS
PE3UHOBOTO KIyTa»

20

KontponpHass pabota 1o Teme
«Kunemaruka. JluHaMuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

21

OcHOBHBIE MIOJIOKEHHUS
MOJICKYISIPHOKUHETUYECKOH  TEOpUH.
BpoynoBckoe nBuxenue. Juddysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?2
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22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPIABIX TEN

23

Macca mounekyin. KonuuectBo
BemiecTBa. [locrosuHas ABoraipo

24

TennoBoe paBHoBecue. TemnepaTtypa

u e€ uzMmepenue. lllkana remneparyp
Lenbcus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHasl TemrepaTrypa Kak Mepa
CpeoHel  KUHETHYECKOHM  DHEpPruu
JIBUJKECHHSI MOJIEKYII. Y paBHEHHUE

Menneneesa-Knaneiipona

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

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«MccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamu COCTOSIHHSI
pa3peKEeHHOTO razay

29

N3onporieccyl B UACaNbHOM Tra3e U HMX
rpagudecKoe mpeICTaBICHNUE

but6mmorexa [IOK
https://m.edsoo.ru/ff0c570e
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BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
croco0kl e€ n3mMenennsa. Koanuectso

bubnunoreka LIOK

30 TEMJIOTHI M paboTa. BHyTpennss https://m.eds00.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJICATBHOTO
raza
bubnuoreka [{OK
31 Bugr Teronepeasn https://m.edso0.ru/ff0c5c36
VYoienpHast TEIVIOEMKOCTh BEILECTBA.
32 KonnuectBo TEILIOTHI npu Bubmrorexa LIOK
Temonepenade. AnabaTHBINA mporece https://m.eds00.ru/ff0c5c36
IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnorexa [JOK
33 IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
Heob6patumocThb npoIieccoB B MpUPOIE.
34 Bropoii 3aK0H TEpMOIUHAMHUKH Bubnuoreka IIOK
https://m.edso00.ru/ff0c6230
[Tpunuun geiicteus u KIIJ[ rernmosoit bubnmnorexa [JOK
35 MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
DKOJIOTHYECKHE MPOOIEMbI
37 TETUIOIHEPTETHKU
38 O6oOmaromuii  ypok «MosekysipHas bubnuotexa [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938
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KontponpHast pabora o Teme

39 «Momnexynsipaas pusuka. OCHOBBI bubmmorexa [IOK
TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue u KOHIEHCALIHSL. bubmmoreka [JOK

40 VcnapeHue 1 KuneHue https://m.edso0.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEIbHAS

41 BJIQXKHOCTB BO3yxa. HachleHHbIi ap But6morexa LHOK

https://m.edsoo.ru/ff0c64d8
Teeépnoe Tteno. Kpucrammmueckue u

1 aMOIz(bHBIC Tena. AHU30TpOIHUS Bu6miorexa IJOK
CBOHCTB KpUCTAILIOB. Kunpxne https://m.eds00.ru/ff0c65f0
kpuctauibl. COBpEMEHHbBIC MaTepUAITBI
[InaBneHne U KpUCTAIUTH3AIINS.

43 V enpHas TEMIOTA TIABICHHUS. Bubmmorexa [IOK
Cy6rumars https://m.edso0o.ru/ff0c6708

bubmnoreka IIOK

a4 YpaBHeHHE TEIUIOBOro dananca https://m.edsoo.ru/ff0c6820
OneKkTpu3anus Tela. DIEKTPUYECKUH

45 3apsan. JlBa BHIA DIEKTPUYECKHX bubmmorexa LHOK
3apSIIOB https://m.edsoo.ru/ff0c6bcc
[IpoBonHUKH, TUDIIEKTPUKU u

46 HOJYTIPOBOTHUKH. 3aKOH COXpaHEHHS butmmorexa IIOK

SJICKTPUYCCKOTO 3apsaaa

https://m.edsoo.ru/ffOcébcc
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B3aumoneucTBue 3apsanoB. 3aKoH

47 Kynona. To4e4yHBIW 3IIEKTPUYECKUH But6mmoreka [IOK
3aps https://m.edsoo.ru/ffOc6ced
Harnpspk€HHOCTB 31€KTpUYecKOro MOJS.

18 [MpuHIMn CYepNIOSHIHK Bu6muorexa IJOK
DJIEKTPUIECKNX nosIen. JIunmu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabora cui 3nmeKTpOCTaTHYECKOro

49 nons.  [lorennman.  PasHocTb bubmuorexa IIOK
IOTCHITNAJIOB https://m.edsoo.ru/ff0c6f00
[IpoBOMTHMKN W JUDJIEKTPUKH B

50 AIIEKTPOCTATHIECKOM ToJe. bubmuorexa IIOK
JlMoIeKTpIYecKas IPOHUIAEMOCTD https://m.edsoo.ru/ff0c7018

. bubmnoreka IIOK

51 OnexTpocixocts. Kongencarop https://m.eds00.ru/ff0c7126
DIEKTPOEMKOCTD IIIOCKOTO

52 KOH/ICHCATOPa. DHEPrus 3apsHKCHHOTO bubmorexa IIOK
KOHJIeHCaTopa https://m.edsoo.ru/ff0c72c0
JlaGopatopHass pabora "M3mepeHue

53 AIIEKTPOEMKOCTH KOHJEHcaTopa"

" [IpuHuMn OeicTBHS W IPUMEHEHUE

KOHACHCATOPOB, KOIMMPOBAJIIBHOT'O
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ammapara,  CTpyWHOro  IpHHTepa.
DJeKTpOCTaTHYECKAs! 3aIIUTA.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUYECKUN TOK, YCJIOBHUS €ro
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna TOKa. Hanpsxenue.
Comnporusnenue. 3akon Oma s
ydacTKa Lenu

56

[TocnenoBarenbHOE, napasuiesbHoe,
CMEIIaHHOE COSANHECHHE
npoBoaHukoB. JlaGopaTopHas pabota

((I/ISYLIGHI/IC CMCIIaHHOT'O COCIUHCHUA

PE3UCTOPOBY

bubnuoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COTIPOTHUBIICHUSI

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c7ae0

59

ONEeKTpOHHas MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
COINPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DNEKTPUYECKUH TOK B BAaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB
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[TonmynpoBOIHUKH, UX COOCTBEHHAas W

61 npUMeCcHass TPOBOAMMOCTh. CBOWCTBA bubmorexa HOK
P P ) https://m.edsoo.ru/ff0c84ae

p—n-niepexoza. [loaynpoBoIHUKOBBIE
IPUOOPHI
DJIEKTpUYEeCKUW TOK B pacTBOpax u

6 pacriuiaBax 3JIeKTPOJIHUTOB. Bu6morexa LIOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
OnekTpudecknd ~ TOK B rasax.

63 CamocTosiTenbHbIN u Bu6nuorexa LIOK
HECaMOCTOSTENbHbBIN pa3psi. MOJIHUSL. https://m.edsoo.ru/ffOc84ae
[Imazma
DnekTpudecKue Mpuoophl U yCTPOHCTBa
U UX MIPAKTUYECKOE MPHUMEHEHHE. Bu6muorexa [JOK

64 [Ipania TexHuKH 6e30MaCHOCTH https://m.edsoo.ru/ff0c86fc
O06o06mmaromuit ypok bubmmoreka [JOK

65 «DNEeKTPOTUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«Qnekrpocraruka. [locrosHHbIN Bu6miorexa IIOK

66 ANMEKTPUUECKHH TOK. TOKH B pa3IMYHBIX https://m.edso0o.ru/ff0c8a8a
cpenax»

67 PesepBHbiil ypok. KontposnbHas padota bubnuoreka [JOK

o TeMe "DyeKTpoaruHaMuKa"

https://m.edsoo.ru/ff0c8c56
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PesepBHbIil ypok. O6001maronuii ypox

bub6nmoreka [IOK

68 o remam 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 68 3 3
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTta uugposbie
- Tema ypoxa Beero Koutpoabubie | IIpakTuyeckue H3yUeHHst o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcbl
[TocTostHHBIE MAaTHUTHI M X
B3auMo/eiicTBre. MarHuTHoe mnoue. Bu6mioreka [[OK

! BexTop MarHuTHON MHAYKIMA. JInHIK . https://m.edso0.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarsauTtHoe 1oJie IPOBOJHUKA C TOKOM.

5 OmneiT Opcrena. 1 bubmmnoreka HOK
B3aumoeiicTBrE MPOBOJAHUKOB C TOKOM| https://m.edsoo.ru/ff0co8fe
JlaGopatopHas pabora «3yueHue bubmuoreka [IOK

3 MAarHUTHOTO IOJIsI KaTYIIKH C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JelictBue  MAarHUTHOTO  IOJAS  HA
IIPOBOAHMK C TOKOM. Cuita Amnepa.

4 JlaGopartopHas pabota «MccnenoBanue L L Butmmoreka LIOK
HeﬁCTBHﬂ IIOCTOSTHHOI'O MarHurTa Ha https://m_edsoo_ru/ffOCgaco
pPaMKy ¢ TOKOM»



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

JleficTBMe MarHuTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. PaboTa cuisr
Jlopenua

bubnunoreka LIOK
https://m.edsoo.ru/ffOc9df4

DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOW uHaykiuu. IJ1C

WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Papanes

JlaGopaTopHas pabora
«HccnenoBanue SIBIICHHSI
AJIEKTPOMArHUTHON MHTYKIIHN)

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

NuaykTuBHOCTH. SIBIEHUE
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubmnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoWcrBa U HX
[IPUMEHEHHUE: ITOCTOSHHBIE MarHUTHI,
JJIEKTPOMATHUTHI, JJIEKTPOABUTATEIb,
YCKOPHUTENIM 3JIEMEHTAPHBIX YacTHII,
WHIYKINOHHAs N1eYb

10

O6oOmatomumii  ypok  «MarHutHoe
I10JIC. BHCKTpOMaFHI/ITHaSI I/IH}IyKHI/ISI))

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Konrtponbnas pabota o TeEME
«MaruuTHoe 1oJI€e.
DJIEKTPOMAarHuTHas: UHITYKLIHS»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58
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CB0o0OOIHBIC MEXaHUYIECKUE
KosieOanus.  ['apMOHHYECKHE
KoJIeOaHusl. YpaBueHue
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3Hepruu

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabora «Hccinenoanue
3aBUCHMOCTH TIEPHO/1a MAJTBIX
KoJieOaHu# Tpy3a Ha HUTH OT JIJTUHBI
HUTH U MAaCCBI ITpy3a»

14

Konebarenbubid koHTYp. CBOOOAHBIE
9JICKTPOMArHuTHbIE  KOJICOaHHS B
UeabHOM KOJIe0aTeIbHOM KOHTYpE.
AHaJoTus MEXAY MEXaHUYECKHUMH U
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM
KOHTYpE

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue 0 3aTyXarolmx
KOJIEOAHUSIX. BrinyxneHHbIe
MeXaHH4ecKue Konebanus. Pe3onaHnc.
BoiHy)KIeHHBIE  DIEKTPOMArHUTHBIE
KoaeOaHus

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86
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[Iepemennbin Tok. CUHYCOUJAIBHBIN
IEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEUCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaIPsKEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancopmarop. IIpousBoacTro,
nepegayva u notpebieHue
AIEKTPUYECKON SHEPTUU

19

VYerpoiicTBo u MIPaKTUYECKOE
MPUMEHEHUE AJIEKTPUYECKOrO0 3BOHKA,
reHeparopa nepeMeHHOr0 TOKa, JIMHUN
ANIeKTpoIepesayd

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

20

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynbTypa ncnionb3oBanus

AIEKTPOIHEPTUU B MOBCEHEBHOU
JKU3HU

21

Mexaandaeckne BOJIHEBI, yCJ10BUsA
pacnpoctpanenus. [lepuon. CkopocTh
pacupocTpaHeHusd W JIMHA BOJIHBL.
HonepeqHLIe " IPOAOJIbHBIC BOJIHEBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. Ckopocth 3Byka. ['pomkocTb
3ByKa. Beicora Tona. TemOp 3Byka

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc
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3H€KTpOMaI‘HI/ITHbIe BOJIHBI, UX

bubnunoreka LIOK

23 CBOMCTBA M CKOpOCTh. IIkana
37EKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfeQ
[TpuHIMIBL panuocBs3u u

24 TesieBuieHus. Pa3zButue cpencts
cBs3u. Panmonokanus
KonTtponsnas padora «Konebanus u Bbu6mmoteka [JOK

25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpsimonuneriHnoe pacupocTpaHeHHE

26 CBETa B OJJTHOPOJHOM cpejie. Bu6muorexa [IOK
ToueuHsblil HICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
Otpaxxenue CBETA. 3aKOHBI

27 oTpaxkeHus: cBera. [locTpoeHnue brbmorexa LIOK
W306paKeHHH B IIOCKOM 3epKae https://m.edsoo.ru/ff0cd4e0
[Ipenomiienne CBETA. ITonnoe
BHyYTpeHHee oTpaxeHue. [IpenensHen Bu6auorexa [IOK

28
yron TOJTHOTO BHYTPCHHETO https://m.edsoo.ru/ff0cd7f6
OTpakeHUs

29 JlaGopatopHas pabora «3mepenue bubmuoreka [IOK
[0Ka3aTelis NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
Jlunssl. Iloctpoenue wu300paxkeHuil B

30 nua3e. PopMmysa TOHKOM JTHH3HL. bubnnorexa [JOK

VYBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle
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JlabopaTopHas pabora

31 «MccnenoBanue  CBOWCTB
M300paXEHUH B JIMH3aX»
Hucnepcust cBera. COXKHBINA COCTaB
6enoro ceera. L[Bet. JlaGoparopnas

32 pabora «HaOmromenue mucnepcuu
CBETa»
WnTepdepenmus ceera. Judpakuus Bbu6mmoteka [JOK

33 cera. JluppaknuonHas pemeérka https://m.edsoo.ru/ff0ced22
[TonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK

34 [Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsl U yCTPOUCTBA U

35 yCIIOBHS UX 0€30M1acHOr0 MPUMEHEHUS
I'panurel NPUMEHUMOCTH

36 KnaccnquKOI:f MmexaHuku. [loctynaTsl Bu6nmorexa [JOK
CIICHHATILHOH Teopun https://m.edso0.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCHUTEIHLHOCTh OJJHOBPEMEHHOCTH.

37 3aMeUIeHne BPEMEHH M COKpAIICHUE bubmiorexa [OK
JUINHBI https://m.edsoo.ru/ffOcfa42
OHeprust ¥ UMITYJIbC PEIATUBUCTCKON

38 gactuisl. CBSA3b MacChl ¢ SHEPrHed 1 Bubmuorexa TIOK
MMITY/IbCOM. DHEPIHs [I0KOs https://m.edsoo.ru/ffOcfc68

39 KontponbHas padora «OnTuka. bubmuoreka [IOK
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OcHOBBI cIElIMANIBHOM Teopun
OTHOCHUTEIIbHOCTHY

https://m.edsoo.ru/ffOcf6f0

®otonbl. Popmyna [lnanka. Dueprus u

bub6nmmoreka [IOK

40 UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE u HCCIIeI0BaHUE
41 dotoaddekra. OnbiTor A. I Bubmmorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodddexra. YpaBHEHHE
42 DuvnmrerHa st porodrddexra. Bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodpdexra
Hasnenne cBera. Omneitel II. H.
43 JlebeneBa. XuUMHUECKOE IEHCTBUE bubmmorexa [IOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHuyeckue  yCcTpoucTBa |
MPaKTUYECKOe MpUMEHEHUE:
44 ($hoTOdIEMEHT, dboToIaTYHK,
COJIHEUHas1 OaTapesi, CBETOIUO
Pemenne 3amau mo teme «DJIEMEHTHI bu6mmoteka IIOK
45 KBAaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. ONBITHI
46 Pesepdopna o paccessHUIO 0-4acTHIT buGmuorexa [IOK
pop P ' https://m.edsoo.ru/ff0d091a
[Inanerapnas Mogenb aToMa
bubnunorexa LIOK
47 IToctynatel bopa

https://m.edsoo.ru/ff0d0afa
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48

Wznyyenne u mornomeHne (GOTOHOB
IIPU MEPEXOJIE aTOMA C OAHOIO YPOBHS
SHEPIrUM Ha Apyrou. Buasl criekTpos

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0afa

49

BonHoBrIe cBOUCTBA YacTHUIl. BOJIHEI

bubnunorexa LIOK

e bpous.
KopnyckyisspHOBOTHOBOH Jyalau3M.
CronTanHoe u BBIHYKJICHHOE
U3JIy4eHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuio cocraBa
PaauoOaKTUBHOTO U3ITyYCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaovuicTBa anbda-, Oera-,
raMMaun3J1ydCHUA. Bmmsguane
PAaaAOaKTUBHOCTHU Ha KHBBIC
Opra’Hu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.

ONEeKTPOHHBIN 51 MIO3UTPOHHBIN|
6erapacnan. 'amma-uznyyenue

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

53

DOHeprusi CBSI3M HYKJIOHOB B SJIpe.
S nepHble peakuuu. Snepupid
peaktop. [IpoOnempbl, MEPCHIEKTUBHI,
DKOJIOTUYECKHE aCIEKThl  SIAEPHOU
DHEPrETUKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356
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54

OnemeHTapHble YacTUllbl. OTKpbITHE
no3uTpoHa. MeTo Il HAOIIOICHUS U
perucTpamnum 3JeMEHTAPHBIX YacTHULL.
Kpyrusiii cron «®yHaaMeHTaIbHbIE
B3auMoaeucTBUA. ENMHCTBO
($u3nIeCKOH KapTHHBI MUPA»

bub6nmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Beé3mnoro Heba. CosBesnus,
SIpKU€ 3BE3/Ibl, TUIAHETHI, UX BUJIUMOE
nemkenne. ConHeyHas CHCTEMA

56

Connne. CoaHedHass aKTUBHOCTb.
Wcrounuk snepruu CosHua 1 3B€311

57

3BE34b1, X OCHOBHEBIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
nocJieIoBaTeIbHOCTH. BHyTpeHHee
cTpoenue 3B€311. CoBpeMeHHbIE
MIPEICTABIICHUS O IPOUCXOKIACHUH U
sBosroIn COJTHIIA U 3BE3]]

58

Mnuneunsin [1yTe — Hama I'anakTuka.
[Tonoxenne n asmxenne CosHUA B
lamaktuke. Tamaktuku. YepHbie
JBIPBI B SIPAx TajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl aCTPOHOMUH
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61

KonTtponpHast pabora  «DJIEMEHTHI
ACTPOHOMMH U aCTPOPUIUKI»

62

Ob6o6maromuii ypok. Pons ¢pusuku u
ACTPOHOMHHU B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIHAIBLHOU U
ITHYECKON cdepax eATeIbHOCTH
YeJIoBeKa

63

O6o6maromuii  ypok. Poms u mecro
(GU3HUKN U aCTPOHOMHH B
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(bu3nveckoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX IPeACTaBICHUI
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PesepBHBIi ypok. MarHuTHOE 1oJie.
DJIEKTpOMarHuTHask UHIYKIUS
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PesepBhbIil ypok. OnTrka. OCHOBBI
CIIeIIMaIbHON TEOpUHN
OTHOCUTEIILHOCTH




Pesepnbiii ypok. KBanToBas usuka.

68 DNeMEHTBI aCTPOHOMMH U 1 bu6mmorexa LIOK
acTpo(hHU3UKH https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

. ®uszuka, 10 xmacc/ KacesnoB B.A., OOmmiecTBo ¢ OrpaHHYCHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M3aaTenbcTBO
«IIpocBemenue»

. ®dusmka, 11 xmacc/ Kacesnop B.A., OOmiecTBoO ¢ orpaHuueHHOU
OTBETCTBEHHOCTHIO «[PODAY; AknnonepHoe odiiecTBo «M3aaTenscTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Tporpamma kypca ¢usuxu ans 10—11 kmaccos. bazoBslit ypoBeHs (aBTop B.

A. KacpsHOB)

YMK «®uzuka. 10 kimacc. bazoBblii ypOBEHbB»

1. ®duzuka. 10 xmacc. ba3oBbiit  ypoBeHb. YYEOHHMK C BJICKTPOHHBIM
npuioxenueM (aBrop B. A. KackgHOB).
2. ®uzuka. 10 kiacc. bazoBbeiit ypoBeHb. Meroaudeckoe nocodbue (asrop B.

A. KacbsiHOB).

3. ®usuka. 10—11 knaccel. ba3oBelii ypoBenb. TeTpanp ayig 1abopaToOpHBIX

paboT (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).



4. ®uzuka. 10—11 knaccel. ba3oBwiii ypoBeHb. KoMiuiekT TeTpaaedt st
KOHTPOJIBHBIX padoT (aBTop B. A. KachsHOB)

5. ®usuka. 10 knace. Junaktuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

YMK «®wusuka. 11 xmacc. ba3oBeiil ypoBEHb»
1. ®uzuka. 11 xnacc. ba3oBblii  ypoBeHb. YYEOHHMK C 3JIEKTPOHHBIM
npuinoxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 kmacc. bazoeiit ypoBeHb. Meroaundeckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xmaccel. ba3oBsiit ypoBeHb. TeTpans aiis 1a00paToOpHBIX
pabot (aBTopsl B. A. KacesinoB, B. A. KopoBuH).

4. ®usmka. 10—11 xmaccel. bazoBbiit ypoenb. Kommmekt Tterpaaeit mis
KOHTPOJBHBIX paboT (aBTophl B. A. Kacksnos, . B. Urpsiiios).

5. ®usuka. 11 xmace. lunakTudaeckue KapTouKu-3aaanus (aBTopel M. A.

VYmakos, K. M. Ymakon).

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETH

HMHTEPHET
1 http://nsportal.ru - connanbHas ceTh paOOTHUKOB 0Opa30BaHHMS.

2 http://markx.narod.ru/pic/ - pusuka B mikose.



3 http://festival.1september.ru/articles/ - pectuBaab negaroruueckux uaeh

«OTKpPBITBIA YPOK».
4 http://www.fizika.ru/ - caiit qisa yauresnen QUMK U MX YICHUKOB.

5 http://lwww.physics.ru/ - matepualibl o Gpu3nKe.
6 www . ege .edu.ru - uadopmarmonnssiii nopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomiekuus [{OPos
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