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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUMA TIpernojilaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeameTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxkaromniem mupe. IIKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUSI HOBBIX MAaTepHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YUEOHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKH Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: Ppuznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O0YYaroluXCsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX padoT. BbiieneHne B yKa3aHHOM IepeyHe J1abopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs OBIAJICHHUC
OoOy4YaroImMMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIIEI0BAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PEHICHUIO PACUYETHBIX U KaYECTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOIO pasliena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKOW MOAENU Mg CUTYyallMH MPakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo Tmporecca 0a30BbId ypOBEHb Kypca
(bU3HUKY Ha yPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe OOOpYyJOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHUUECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMoHHOE  000pyAoBaHHE (OpPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBIIEHHH ¥  TPOIECCOB, OMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME MJI YUYEHHYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOopMUpOBaHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (dopMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanne yMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpeaCTaBICHUNA O poNMHM (PU3MKH IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne dTUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uKy Ha YpOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMH 00  o0mmux  (U3UYECKUxX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIpPHYIO  (DM3HMKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIeHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3faHue GU3NIeCcKol MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsi Pa3BUTHUSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0dOpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKEHUE. [IBUKEHHE  MAaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBwkeHUs Tena, OPOMIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienue cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnepoBanne COOTHOWIECHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUUIL MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U NIAJICHUU.

CpaBHeHUME CUJI TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmusvie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cribl. MOIIIHOCTE CHJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs YIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YIHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckue ycTpoilCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
TeJIa Ha TPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep ABUKEHUS WU
B3aMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaTbHOrO ra3za. AOCOJIIOTHas TeMmmepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIlIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmooOuHaMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsAST 3HEpPrusi TEPMOJIMHAMHUYECKOU
CUCTEMBI U croco0bl e€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpenHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMUKH K Hm3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamnHax. KodpuIMeHT moie3Horo
nericTBus TemuioBod MmamuHbl. I{ukn KapHo m ero ko3pduumeHT I0Ie3HOTro
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela MpH TeIuionepeaye.

OnpiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

N3MmepeHne yaenbHOl TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllmieHHBbI map. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Teépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TeroTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUST KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpuzanus Tela. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsijl.
Onextpuyeckoe mnose. Hanpsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUDJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJa M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHueE.

OneKTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAILIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUd TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOJHUKH. CoOcTBeHHas " IpUMECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONexkTpuyecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monunus. [1nazma.

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUiTbl TOKA U HaIIPSKEHMUSL.

3aBUCUMOCTb COIIPOTHUBIICHHSI LMJIUHIAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3yuyeHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETrO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (QpunMueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWMHEWHas (QyHKIMS,
napabona, runep0osia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTEb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE€ HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T10J€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOrO IMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina JlopeHua, €€ MOyJib U HarpaBlieHUE. J[BUKEHUE 3apSyKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYILAs Cula HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTb.  SIBIIGHME CAMOMHIYKUWW. OJIEKTPOABWXKYILNAS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyecknue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAKM MHAYKIWMYA MAarHATHOTO MOJIA.

B3anmoseiicTBrue 1BYX IPOBOJITHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTyKUUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXAaHMYECKHE  KOJIcOaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryaa u ($aza KoyieOaHUU.
[IpyXvHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npu raApMOHUYECKUX KOJIeOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHHU) JUIs
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKH
MHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenims u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JI€KTPOMarHUTHBIX BOJIH. [I[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHHu4ecKue yYCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJieOaHuH.



UccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpa’KEHHUE,
nperoMIIeHUE, ONIsIpu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOuU cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBarolmiie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bL. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JIMH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus cBera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaTr, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE U IPEJIOMIICHUE CBETA.
OnTtuyeckue mpuodOpBkI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB N300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronerune natepdepeHIIny CBeTa.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEHIETKY.

Hab6nronenune nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBbHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHU U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. DHEPTHUS
U UMITyJIbC (POTOHA.

OTtkpoiTue u ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa s hoToddpdekrra. «KpacHas rpanuiiar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUrO 0 -4acTHII.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty aJli3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sakcnepumenm, nabopamopmuvie padbomul
HaOmnroienue IMHE4aToro cnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4eHHUs.
Bimsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. Jlegexkt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIep.
Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIMK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDA.
TexHuyeckue yCcTpouCcTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanre TPEKOB YacTHIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CojHIa W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATEIBHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUHU.

Vuenuuecxue nabnooenus

HaOnroenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeunoro IlyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOM TMpUpojiE, KoJieOaTelbHbIC
JIBVKCHUSI B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpeamera «@Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYarolmuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHOMN U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYAsA ICTETUKY HAYYHOTO TBOPYECTBA,
npucymero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUU BCEU KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUe0OHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyalM3UupoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH PpabOTy B  YCIOBHUSIX  PEAITBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBaresibCKue 1eiCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3INIHBIX
METOJIOB IMO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0O W TPUMEHEHHI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHHUS, HaXOJIWUTh apryMEHTHhI JJI JIOKa3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JacTh
JKU3HEIEITCIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nunpopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh ITOMCK, aHaJIu3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcOocOepeKCHHUsS, TPABOBBIX W  OTUYSCKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TIaCHOCTH;

CO3/laBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4ETOM Ha3HAYCHUST HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATILHYIO
dbopMy TIpEICTABIICHHS M BU3yaTH3aIliH.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PM3UKH U BO BHEYPOUHOU JESATEIBHOCTH,
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éTOoM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE TMOBEJECHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIE NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NI€ATEILHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAWIMH B 0O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUU ISl OLEHKH CUTYyalluM, BIOOpa BEPHOIO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS M0 HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIHOKH.

B mpomecce DOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro o0OIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YyYaIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIOIEM;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOYKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, aDCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1aY;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3aumojecTBue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArPEBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, WCIapeHUE, KOHACHCAIMs, IMJIaBlIEHWE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
coCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUUYUHBI:
KOOpJIMHATa, MYyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMHUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JN U TEIUIOBBIC SIBJICHUS,
UCIONB3Ys (U3MUYEeCKUe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSIsI J3HEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAuTh (OPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyIO BEJIMUMHY C APYTUMH BEJIUYMHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ys (HU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEITMYMH, MX OOO3HAUYECHMS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUeCcKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
IPUHITUN CYTIEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEN KMHETUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyaTh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIlMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyarh yCJIOBUS UX O€30MaCHOTO UCIIOIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOMpaTh YCTAHOBKY M3 MPEJI0KECHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3WYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpOBaTh PeE3ybTAThl MOJYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENBCKOM U IPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
00opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJB3YSI (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/lau
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

peliaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHe ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAy4YHO-TIONMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMaITUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPOWCTBAMH, NI COXPAHEHUS 37I0POBbS M COOJIOICHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpee;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM IPOOIEMBI.

K koniy oOyuenus B 11 kjacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYHTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN JCKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTrO sipa MpH PEHIeHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJIUHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPAaHEHUE CBETa, OTPa)XKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TMPOBOAMMOCTH  Pa3IMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCIONB3YsS (U3UUYECKUE BEITMYMHBIL:
EKTPUUECKUI 3apsijl, CUjia TOKa, JJICEKTPUUECKOE HAMpSHKEHHUE, DIIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTYIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KoJeOaHnii B KoyieOaTeTbHOM KOHTYpE, 3apsij W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYSCKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, HMX OOO3HAYCHHWS W CAWHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHMH
BEITUYMHAMU;

ONMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HCIOJIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCIIOJIb3yeMBIX BEJMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapAILICTHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUU, 3aKOH MPSIMOJIMHEHHOTO PaciHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa miia Gororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs MacCOBOTO YHCIIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPaBJICHNE BEKTOPA WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCIIOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH STOM
dbopmympoBath TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHUpPOBATH BHIBO/IHI,

OCYIIECTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, JAeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o0opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ peIlleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4U: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUHBYIO
[EMOYKY paCCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl Y4eOHOM W Hay4YHO-TIONMYJISIpHONW WH(OpPMAINY, TOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPONCTB, pa3inyaTh YCIOBUSA X 0€30MacHOr0 MCIOJIb30BAHUS B IOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKpY KaroLIeH Ccpene;

paboTaTh B TpyHIe C BBHINOJHEHHEM pAa3JMYHBIX COIUATBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPyNIbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Kontposnbubie IIpakTnueckne (1dpp )
NMpPoOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTbI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSI
bu6mmoreka [JOK
11 ®u3KKa U METOIbl HAYYHOTO TO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Wroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aumamuka ! https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbf72
Hroro o pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnoreka [HOK
' TEOPUH https://m.edso0o.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Htoro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 C) 10
FieKTpocTaTiia https://m.edsoo0.ru/7f41bf72
49 [TocTostHHBIHM 25ekTpUYecKuil TOK. TOKU B 12 bubnunoreka [JOK
' Pa3IMYHbIX Cpelax https://m.edso0.ru/7f41bf72
Uroro no pazgeny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne ni/m P Kourpoubnble IIpakTHyeckue (1upp )
NMpoOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTbI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojne. JeKTpoMarHuTHast bubnmnoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4eCKHe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97¢c
59 MexaHndeckue 1 3JIeKTPOMarHuTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97¢c
Wroro no paszneny 24

Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI CHIEITUATBHON TEOPUHU bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
IICMEHTBL KBAHTOBOH ONTHKH 0 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnnorexa [JOK




https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DEeMEHTBI aCTPOHOMUU U acTpOPU3UKU 7 E::fg;lr?::;;gﬁ};mlcgk
Uroro no pazgeny 7
Paznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 Obo06maroriee MOBTOPEHNE 4 ngg;ﬁf:;;gﬁﬁmlcg?c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Kosaun4vecTBO 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
dusuka — Hayka o npupoie.
1 Hayunrbie MeTZ bl HOEHE?HI/IH 1 bubmmorexa [OK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEro MUpa
Ponb u MecTo pusuku B

5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bubnuoreka [JOK
Hay4YHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIbHOCTH JI0IeH
Mexannyeckoe IBUKCHHUE.

3 OTHOCUTENBHOCTh MEXAaHUYECKOTO 1 bubnmoreka [JOK
nBwxeHud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoOe majieHue. Y CKopeHue 1 bubmuorexa [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpusosnHeliHOE NBUKEHUE.

7 JIBr>keHHE MaTepHaAIbHON TOYKH 110 1 bubmmorexa [JOK

P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
8 [Ipunnun otHOcuTENbHOCTH [ anumnes. 1 bubmumoreka [IOK




WNuepunanpHble CUCTEMBI OTCYETA.
[Iepssiit 3ak0oH HproToHA

Macca tena. Cuna. [Ipunuun

https://m.edsoo.ru/ffOc3be8

9 cyneprno3unuu cuii. Bropoii 3akon bubmmorexa LHOK
yHep $oTop . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuanbHON TOYKU

10 Tpernii 3akoH HproToHa 1151 bubnnorexka [JOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TsbkecTH. [lepBas kocMuueckas bubmmorexa [JOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddbunmenr tpenus.

13 Cuia Zgn OTI/IBJleI({bH(ls)I npu BI/IE(CHI/II/I bubmmorexa [OK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[ToctynarenbHoe U BpaliaTreiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cuinsbl. 11nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO Tea
Nmnynbc maTepuaabHON TOUYKH,

15 CHUCTEMBI MaTEPUAIIbHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTuBHOE IBUKEHHE
PaboTta 1 MOITHOCTE CHIIBI.

16 Kunernueckas sHeprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 [lorenmansHas SHEPTHSL. bubmumoreka [IOK




18

[ToTeHuManbHAast JHEPTHS YIIPYTO
ne(OpMHUPOBAHHON MTPY>KUHBL.
[MoreHumanpHas YHEPrHsl TeJa BOJIU3U
MOBEPXHOCTU 3EMITH

[ToreHIMaTbHBIC U HETIOTCHIIUAIBHBIC
cubl. CBs3b pabOTHI
HCIIOTCHIIUAJIBHBIX CHUJI C USMCHCHHUEM
MEXaHNYECKOU OHEPIUU CUCTEMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/ff0c461a

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

19

JlaGoparopHas paboTa
«WccnenoBanue cBsizu pabOTHI CHITBI C
U3MEHEHHEM MEXaHHMYECKOW YHEPTUHU
TeJa Ha IPUMEpE PACTSHKCHUS
PE3HHOBOT'O KI'yTa

20

KonTtponbHas pabora o teme
«Kunemarnka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KHMHETUYECKON TeopuH. bpoyHOBCKOE
nswkenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEU
Y TBEPABIX TEI

Macca mounekyin. KonuuectBo
BemectBa. [locTtostnuas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. lllkana remneparyp




Lenbcus

Wneansusiii raz3 B MKT. OcHoBHoe

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcouoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPrUun bubnnoreka [JOK
JIBUJKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH J/lampToHa. ["a30BBIC 3aKOHBI
JlaGoparopHas paboTa
98 «MccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHUS
pa3pexKEeHHOro ra3a
29 N3omnporieccrl B uaeaaIbHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BuyTpennsis saneprust
TEPMOJMHAMHYECKON CUCTEMBI U
30 crtoco0n! e€ m3MmeHeHus. KoanuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHsIs https://m.edsoo0.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO UAEATBHOTO
raza
bu6mmoreka [IOK
31 Byt Temonepeatn https://m.edsoo0.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonudecTBo TEIioTs! pu bubmorexa LHOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIN mpoiecc
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €r0 bubnmoreka [JOK
MIPUMEHEHHUE K U30IpOolIeccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTumocTs IpoIeccoB B bubnmoreka [JOK




npupoze. Bropoii 3akoH
TEPMOJIVHAMUKH

[Ipunuun neiictusa u K11/ rernoBoit

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIIT/]
37 DKOJOTHYECKHE MPOOIEMbI
TEIUIOPHEPTETHKHU
38 O6o06maromuii ypok «MonexkysipHast bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspras pusuka. OCHOBBI bubmmorexa [JOK
YAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTEIbHAS
41 BIIQXKHOCTh BO3ayxa. HacklmieHHbIH bubmmorexa [TOK
Ayxd. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnnueckue u
42 aMmopdHbIe Tea. AHU30TPOIIHS bubnnorexka [HOK
CBOMCTB KpuUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTtayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue u KpUCTAIIN3ALIUS.
43 VY nenpHas TEIUIOTa TUTABICHHS bubmmorexa [JOK
A ' https://m.eds00.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
44 0% 0
PABHCHHE TEILIOROTo baarca https://m.eds00.ru/ff0c6820
45 OneKkTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsa. I[Ba BH A JJICKTPUICCKUX

https://m.edsoo.ru/ffOc6bcc




3apssa0B

[IpoBOAHMKH, AUDIIEKTPUKU U

46 HOJYIIPOBOIHUKHU. 3aKOH COXPaHEHUI bubmmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsia
B3aumopeiictBue 3apsiaoB. 3aKoH
47 Kyiona. ToueyHbIl di1eKTpUdeCKUi bubmmorexa LOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnuorexa [IOK
ANIEKTPUYECKUX NoJeH. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 31eKTpoCcTaTHuecKoro
49 rosd. Ilorernman. PasHocts bubmnorexa [IOK
) THHATL. https://m.edsoo.ru/ff0c6f00
[MOTEHIMAJIOB
TIpoBOAHNKY U TUDIEKTPUKHU B
50 Z-)JII;KT OCTaTUYECKOM noie bubmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnexrpoéMmrocts. Konaencaro
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIJIOCKOTO
52 KOHJEHcaTOpa. DHEPrUs 3apsKEHHOT0 bubmmorexa [TOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"
[IpuHIMI NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

armapara, CTpyHHOTO IpUHTEpa.
DJIEKTpOCTATUUYECKAs 3aIUTa.




55

56

57

3a3eMiIeHHE 3IEKTPONpUOOPOB

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixxenue.
Conpotusnenue. 3akoH Oma 11
y4acTka 1enu

[TocnenoBarenpHOE, TapaLIETBHOE,
CMEIIaHHOE COeIMHEHHE
npoBoJHUKOB. JlaboparopHas paboTa
«M3y4yeHne CMEeIaHHOTO COeTUHEHNUS
PE3UCTOPOBY

PaboTa 1 MOLTHOCTB JIEKTPUUECKOTO
ToKa. 3akoH J[xoymnsa-Jlenna

bu6mmorexa [IOK

0.5
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckon uenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenune DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHH)

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c7ae0

59

60

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBHCUMOCTh
COTIPOTHUBJICHUS METAJIJIOB OT
temiiepaTypbl. CBEepXIIPOBOUMOCTh

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

61

[MomynpoBoAHUKH, HX COOCTBEHHAS U
IpUMecHas poBoAUMOCTh. CBOMCTBA
p—~n-nepexona. 11osynpoBoIHUKOBEIE
MPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae




DJEeKTpUYECKU TOK B pacTBOpax U

62 pacIiaBax 3JIEKTPOIUTOB. 1 bubnuoreka [IOK
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEKTPUYECKHU TOK B ra3ax.

63 CamocTosTenbHbIN 1 1 bubnnorexa [JOK
HECAMOCTOSTENBHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
ITnazma
DnexTpuueckue mpruOopsl U

64 YCTpPOMCTBA U UX NPAKTUYECKOE 1 bubnuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o6mmarmui ypox 1 bubmuoreka [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ffOc88be
KoHnTtponbHas pabota 1o Teme

66 «2nekTpocTtatuka. [locTostHHBIN 1 bubnnorexa [HOK
3JIEKTPUYECKUN TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CPEeaax»

67 PesepBHelii ypok. KonTponbHas 1 bubnmoreka [JOK
pabora 1o Teme "DNIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O000maronuii ypox 1 bubnuoreka [IOK
no reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBILEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
]
Jlj;n Tema ypoka Bcero Konrpoapusie  Ipakruteckue flI:;:eHI/IH :)I;I[()l;[;zz:l:enbnme
padoTbl padoThI pecypesI
[TocTostHHBIE MATHUTHI U X

1 B3auMO/iciicTBUe. MarHuTHOE T0JIe. 1 bu6mmoreka [IOK
Bekrop MaruuTHOM MHAYKUMK. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHON MHAYKIIMU
MarauTHO€E 1oJIe MPOBOIHHUKA C

) TokoM. OmBIT DpcTeaa. 1 bubnuoreka [JOK
B3aumopeiicTBre mpoOBOJAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopHas padota «3yuenue 1 1 bubnmnoreka [JOK
MAarHUTHOTO TOJISl KaTYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHMTHOTO MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora 1 1 bubmuoteka [IOK
«Uccnenosanue neucTBUS https://m.edsoo.ru/ff0c9acO
ITIOCTOSIHHOT'O MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY. 1 Bu6muotexa [JOK
Cuna Jlopenna. PaGota cuitb https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexkTpomMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHUTHOU unaykuuu. 3/1C 1

HWHAYKIIUH. 3aKkoH SHGKTpOMaFHHTHOﬁ




unaykiuu dapanes

Jlaboparopras pabota
«HccnemoBanue sBICHUS
AIIEKTPOMATHUTHOM UHTYKITHH»

bubnunoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camonHaykiuu. 3J1C caMOMHIyKITUH.
DHeprusi MarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IoJje

bubnunoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoiucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHyKIHOHHAs [1eYb

10

O6o0061maromuii ypok «Marautoe
noJje. DIIeKTPOMarHUTHAS HHIYKIHSDY

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

11

KonrponsHas pabora o teme
«MarnutHoe 1noue.
ONeKTpOMarHuTHasi UHIYKLUs»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00o1HBIE MEXaHUYECKUE
Kosebanus. ['apmMoHnyeckue
KosiebaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHEprUn

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota
«HccnenoBanye 3aBUCUMOCTH
MepHrojIa MaJbIX KOJICOaHMH rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

KonebarenbHblit KOHTYp. CBOOOIHBIE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb820




15

16

17

ANEKTPOMAarHUTHBIEC KOJeOaHus B
UCaTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaNOTUsI MEXKTy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUs YHEPTUU B HJICAIIBHOM
KoJieOaTeIbHOM KOHTYpE

[IpencraBienue o 3aTyXarOINX
KoseOaHusx. BeIHyKIeHHBIC
MexaHH4ecKHe Koebanus. Pe3onanc.
BrIHyKIeHHBIE 2IEKTPOMAarHUTHBIS
Kosae0anus

IlepemennsbIit Tok. CHHYCOUJAJIbHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKAa. AMIUIMTYHOE U
JEHCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaIPSKEHUS

bubnuoreka [{OK
https://m.edsoo.ru/ffOcb9c4

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

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

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

20

Y CTpolCTBO M MPAKTUYECKOE
IIPUMEHEHHE AIEKTPUUECKOTO 3BOHKA,
reHepaTopa epeMeHHOro TOKa,
JIMHUH 3JIeKTpoIiepesayd

DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJCTBE IEKTPOIHEPIUH.
KynbTypa ncnosb3oBanus
3JIEKTPO3HEPTUHU B OBCEIHEBHOMN
KU3HU

bubnmoreka [IOK
https://m.edsoo.ru/ffOcc324




MexaHuueckue BOJIHBI, YCJIOBUS

pacnpocrpanenus. [lepuoa. Ckopocth

bubnuoreka [{OK

21 pacpoCTpaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
99 3Byk. CKOpocCTh 3ByKa. ' poMKOCTB bubnuoreka [IOK
3Byka. Bricotra Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBOlcTBa 1 ckopocTs. [Ilkana bubnmorexa LHOK
https://m.edsoo.ru/ffOccfeQ
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL paTHOCBSI3U U
24 TeneBuneHus. Pazsurue cpeacTs
cBs3u. Pagnostokamus
o5 KonTponbhas padora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMOnMHENHOE pacIIpOCTPAHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnoreka [JOK
ToueyHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubnmorera LHOK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHH B TUIOCKOM 3epKaiie
[Ipenomnenue ceta. [loaHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblii bubnmnoreka HOK
YIOJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUSI
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
MOoKa3aTeJisi IPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxxeHuii B bubmmoreka [JOK




nuH3e. Dopmyra TOHKOM TUH3BI.
VYBeauueHue TUH3EI

Jlaboparopnas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOMCTB
M300paKEHUI B JIMH33X»
Hucniepcust ceera. CIIOXKHBIA COCTaB
39 6emnoro ceera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
33 WnTtepdepennus creta. Audpaxius bubmuoteka [IOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPsI U yCTPOUCTBA U
yCIIOBUA UX 0€30M1aCHOr0 MPUMEHEHUS
['paHHIIBI TPIMEHUMOCTH
36 KJIacCUYeCKOM MexaHuku. [TocTynarsl bubnuotexa [JOK
CIIELIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH.
37 3amMeyieHrEe BPEMEHHU M COKpaIlCHNE bubmmorexa LIOK
P p https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEprust 1 UMITYJIbC PEISITUBUCTCKOM
38 gactunbl. CBA3b Macchl C SJHEPTUEN U buGnuorexa [IOK
’ P https://m.edsoo.ru/ffocfc68
UMITYJIbCOM. DHEPTusl TIOKOS
Konrponsnas padora «OnTHKa.
. bu6nmoreka [IOK
39 OCHOBBI CHIeIMATBHON TEOPUHU

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®oronsl. opmyina [Inanka. Jneprus

bubnuoreka [{OK

40
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAaHUE
bubnunoreka [JOK
41 ) A.T.
porospdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTorddpekra. YpaBHeHue
42 SﬁHmTegHa J'Iq:l(b(i)OTOB(i)(geKTa bubmorexa LOK
s ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosdpdexra
JlaBrenne cBera. OnbiTer I1. H.
43 JlebeneBa. XuMmueckoe IefCTBHE bubmrorexa LHOK
ACBd. g https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucrsa u
MIPAKTUIECKOE TPHUMEHEHHE:
44
($oTORIEMEHT, POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme « 3J€MEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHUKI)Y https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnbBITE
46 Pesepdopna no paccesHuro o-yactu bubnnorera LHOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHas MoJenp aToMa
but6mmoreka [IOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ffOd0afa
N3nyyenue u noriomenue GoToHOB
48 IIPU [IEPEXOJIE ATOMAa C OJJTHOI'O YPOBHSA bubnnorexa LHOK
p pexol . A P https://m.edsoo.ru/ffOd0afa
SHEPTUU HA Opyroi. Buapl cieKTpoB
BomnHoBEIe cBoiicTBa yacTull. BogHEI
. bubnuoreka [{OK
49 ne bpoitnsa. Kopryckymnsipao-

BOJIHOBOM J1yanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




50

BBIHYKACHHOC U3JTYUYCHUC

OTKpbITHE paTNOaKTUBHOCTU. OTBITHI

Pesepdopna no onpeneneHuio cocrapa

PaaAuOaKTUBHOI'O U3JTYYCHUSA

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

51

CoiicTBa anb(da-, 6era-, ramma-
n3ny4deHus. BiusHue
PaINOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-n3inydenue

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

53

DHeprusi CBSI31 HyKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peakTop. [Ipobiemsbl, nepCcreKTUBHL,
9KOJIOTUYECKHE ACTIEKTHI A1€PHOMN
SHEPIreTUKU

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

54

55

DJieMeHTapHbIe YacTUulbl. OTKPBITHE
o3uTpoHa. MeTroibl HAOMIOACHUS U
PErucTpalyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasriii ctonn «@yHaaMeHTalIbHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3n4IecKoil KAapTHHBI MUPa»

DTarbl pa3BUTHS ACTPOHOMHH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3Ha4YCHHE aCTPOHOMHH. Buj
3BE31HOrO Heba. Co3Be3aus, IpKHe
3BE3 MBI, IIAHETHI, UX BUANMOC
nBrokenne. ComHeyHas cucreMa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




56

57

58

59

Counuie. ConHeuHass akTHBHOCTD.
NcTtounuk sHeprun ConHua u 3BE311

3BE3/b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [TIABHOU
MIOCJIEZI0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEJICTABICHUSI O IPOUCXOKIECHUH U
sposrrorny CoutHIa U 3BE3T

Muneunsiii IlyTe — Hama I'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lanakruke. 'anaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTUK

Bcenennas. Pas0Oeranue rajakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KontponbHas padoTa «I1eMEeHTHI
ACTPOHOMUU U aCTPODHUUKI

62

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMUHU B S3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
YyeJioBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Poib




¢du3nueckoit Teopur B GOPMUPOBAHUH
MIPECTaBICHUN 0 (PU3HUIECKON
KapTUHE MHpa

O6o6matromuii ypok. Mecto
65 (bu3nuecKoil KapTUHBI MUpa B 00IIIEM
psily COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEICTABICHUN O IPUPOAC

PesepBHbIil ypok. MaruutHoe noie.

66
DneKTpOMarHuTHas MHIYKIMS

PesepBubIiil ypok. Ontuka. OCHOBBI
67 CHCIIMATLHON TeOpHn
OTHOCUTEITLHOCTH

Pesepnbiii ypok. KBantoBas gpusuka.
68 DeMeHTHl aCTPOHOMHUU H

acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiectBo «M31aTeancTBo
«ITpocsemienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iectBo «M31aTenncTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. ®usnka. 10 knacc. YueOHuUK 17151 001ieo0pa3oBat. opraHu3aiuii ¢ MpuI.Ha
AJIEKTPOH. HOocHTelNe: 6a30BbIi U podunbHbIi ypoBHU/ .51, Mskumes, b.b.
byxosues, Corckuii H.H./ M.: ITpocsemenune, 2020.

2. Kynepureiin FO.C. ®usuka. uddepeHuupoBaHHble KOHTPOJIbHbBIE pa0OTHI. 7 -
1 1xnacc.CII6.: U3a. Jlom «CentaOpby, 2015.

3. ®usuka. «KoHCTPYKTOP» CaMOCTOSITENIbHBIX U KOHTPOJIBHBIX padoT. 10 — 11
KJIACCHI: TIOCOOME NJist yuuTenei oomeo0pa3oBar. yupexaenuii/ C.M.
AnnpromeukuH, A.C. Ciyxaesckuii.- M.: IIpoceemenue, 2018.

4. Coopnuk 3ama4d no pusuke. 10-11 kmaccor (k yueonukam ['.51. Mskuiiea

u.jap.) — M.: Dk3amen, 2019.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubmuoreka L{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https:/lyaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru






