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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUY TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatommmxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
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
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3UKH — CHCTEMOOOpasyomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbusnyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKA
o0beaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posin PyHAaMEHTATbLHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTeMHO- e TENbHOCTHBIN MOIX0/ B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUYEHHUYECKUX
NpaKkTUYECKUX padoT. BbiaeneHne B yKa3aHHOM IepeyHe 1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecca WCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmeumBaeTcsi  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PEMICHUIO PACUYETHBIX U KauyECTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4y MPUOPUTETOM SIBJISIIOTCS 3aJa4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJICIIbIO, TTO3BOJISIFOIIE MPUMEHSATh N3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUH W MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU Jid CUTYyallMH MPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuambHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOro mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKM WIA B YCIOBUSX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe O0OOpyJOBaHUE [Jig BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITIIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBIIEHHH ¥  MPOIECCOB, OMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME MJII YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

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

o (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBaHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4YCHHUS
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONMM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl pelieHueM CISAYIOMUX 3a1ad B

mpoliecce u3yueHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0Iero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMKH 00  o0mmx  (uU3MIecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HMKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHUS (PHU3WYECKUX SBIACHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3faHue pu3NUecKor MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJ1a4uH;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJENO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEM 00yJarouXxCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUA

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 53KcnepuMeHTa W TEOPMU B MPOILECCE TIO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckne 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJioroBblE W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOoe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKEeHUE. [IBUKEHHE  MaTepUAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEACICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUJIL MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HeroTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenust). Cumna tpeHusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3axkoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUU.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus @ MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUH
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs YIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHEHHUEM MEXaHUYECKON SHEPruM CHUCTEMBI TEll.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue yCcTpOiCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexon NOTEHIMATBEHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHH
TeJIa Ha TPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysua. Xapaktep ABUKEHUS WU
B3aHMMOJECUCTBUS YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyl. KonnyectBo BemectBa. [locTosiHHas ABoraapo.

TermuoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KHMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHMsS 4actul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OneiThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY NTapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOco0bl e€ n3mMmeHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEepeaaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIJIOBBIX  MAIlWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMeHT Moie3Horo
nericTBus TemioBod MmammmHbl. I{ukn KapHo m ero ko3pduimeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Teja MPHU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHre BHYTpEHHEN SHEPIUM (TeEMIIepaTypbl) TeIa MpH TeIuionepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HaceilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcCTaJTM3aIus. Y eJapHasl TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JlemoHCTpauus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHECHHS
AIIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3ME€KTPUYECKUN 3apsil.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3yeKTpuyeckoro mois. IIpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexkrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBuE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne 21eKTpOEMKOCTH KOHEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

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

DJIEKTPOABUXKYILAsI CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

OneKkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJLIOB OT TeMrepaTypbl. CBEpXIPOBOANMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTy4KOB.

[ToynmpOBOJHUKH. CoOcTBeHHas " IpUMeCHas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONeKkTpuyecKuidi TOK B  pacTBOpax M paciulaBaXx  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AHO/I,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3IyXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHnne cMenaHHOTO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenue amexTpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0rMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (puuueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, UX rpaMKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KITACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMO cCynepnosuunu
MAarHuTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUH
MarHUTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KATYyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJBIKYIAS CUla HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIIGHME CAMOMHIYKUWW. OJEKTPOABWXKYILNAS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE MPHUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne NedCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKUIUU.

Paszgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konedanus. [lepuona, wacrora, amrumryaa u ($aza KoyieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKul MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXxarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HaIlPsDKEHUSL OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocienoBaTEIbBHOM COEAMHEHWH PE3UCTOpPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopnenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

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

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHU4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu n auppakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KoJieOaHuH.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3o0pakeHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M MPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJIIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEIIOMJICHHUE CBETa.
OnTtuyeckue mpruodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB M300pKEHUHN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Hab6mronenune natepdepeHIIny CBEeTA.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul



N3mepeHne nokasaTess IpeJoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (OTOHA C €70 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciegopanue porodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa s hoTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

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

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToadekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
ITmanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u morjomnieHue
(GOTOHOB TpU MEpexo/ie aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyroi. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHndeckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIECKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
Hab6mronenue IMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sakcnepumenm, nabopamopmuvie padbomul
HaOmnronenue tMHENYaTOro CekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITy4YeHHUs.
Bimstnue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS! M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IIPAKTUUECKOE ITPUMEHEHHUE: JTO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie padomul
HccnenoBanne TPEKOB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHM.

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

ConHeuHas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIIA@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacCc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCICIOBATEILHOCTH. 3aBHCHUMOCTh «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. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPENICTICHUS] TI0JIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lyTu.

Oo0o0maromiee MOBTOPEHUE

Pons ¢Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4HON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCyIiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OHOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJ00US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Ousmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarolmUXcsi PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKUK 00YYaIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JNEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIIbHOCTh B MHTEpecax Ipa)kIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

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

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AESATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIGHHMBATh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIEHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymero pu3nveckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1uieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUs  (QU3MKU  OCYLIECTBJIATh NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OopMyJNIHMpOBaTH W aKTyalIM3UupoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHhHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3InIHBIX
METOJIOB IMO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJISITH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJUTh apryMEHTHhI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPCHOCUTh 3HAaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
JKM3HEIEATCIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TPEIaraTb OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

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

Pabora c nnpopmanueii:

BJIaJICTh HAaBBIKAMH IOJyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHUs, TPABOBBIX H  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYECKOTO COJEpKaHHWS B PA3IUUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMAIBLHYIO
dbopMy TIpEICTABICHUS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaibHble yueOHbIe 1elCTBUSA:
OCYIIECTBISTH OOIICHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JESTEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(QJIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOErO BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
001U pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEILHOCTh B 00JAaCTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYJAWIMH B O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

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

BJa/JeTh  HABBIKAMU  [O3HABATEJbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pELIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHKEHHSI THYHOCTHBIX PE3YJbTATOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEpPIIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAMOJIar afO A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBATBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKITIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHMS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON NESATEIBHOCTH JIOIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuabHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij MpU pelieHnH PU3NYECKUX 3a/1aY;

pacno3HaBath (pu3nUecKue sABJIECHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUM CTPOCHMS BEIECTBA U



DNEKTPOAMHAMUKHU:  PABHOMEPHOE W PABHOYCKOPEHHOE  IPSAMOJIMHEHWHOE
JBUKEHUE, CBOOOJHOE IMaJeHUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Ten, Auddy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUsA, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZle, CBSI3b MEXAY IIapaMeTpaMu COCTOSIHMS Tra3a B HM30IPOLECCax,
ANEKTpU3aLus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYUHBI:
KOOpAMHATa, NyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC T€JIa, KWHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIbl, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3ysl (PU3MYECKHE BEIMYMHBL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, padbora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTeNsl; MIpPH ONUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (OPMYJIbl, CBA3BIBAIONIUE JAHHYIO
(pU3MUECKYIO BEIMUUHY C JPYTUMH BEINYNHAM;

ONMCBHIBAaTh N3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONIBb3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE TOJIE, HANPSKEHHOCTD IO, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT UCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHUS] M €IMHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHANIM3UPOBaTh (PU3MYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MIPUHUMUIBL: 3aKOH BceMUpHOTO TsaroteHus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DSHEPIWHM, 3aKOH COXPAHEHHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CIIOBECHYIO
(GbOpMyYTUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOICTB; pazinyarh yCJIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MIPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 IMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT U
(bopMyIUpPOBATH BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yIbTAThl IMOJYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM U MIPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemiarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJB3YSl (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/lau
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEeoOXoauMble NJisi €€ PEeIlIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIC 3a/1aud: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOl Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYECKHe SABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YYEOHOW U HAay4YHO-MOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIMIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJI30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOCHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeaE;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMCHUIN:

JEMOHCTPUPOBATh HAa TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
TOYCUYHBIN JCKTPUICCKUIN 3apsij, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUUYECKYI0O  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YsS (U3UUYECKUE BEITHYMHBIL:
IEKTPUUECKUIN 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HAMpPsDKEHHE, JJICKTPUUECKOe
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Amrepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTUS 3JCKTPUUCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHnii B KoyieOaTeTbHOM KOHTYpE, 3apsij W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIHHO TPAKTOBATh (PU3MYECKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS U CAWHMIIBI, YyKa3bIBaTh
GbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIUYMHY C JAPYTHEMH
BEeITUYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HUCIOJIb3YS
bu3MYeCcKrue BEJIMYHMHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H



4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3yeMBIX BEJMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3Yys (PU3MUECKHE
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MaPAILICITHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO paciHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OMHIITEHa miga pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHsI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM paslinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHMIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAMIPABJICHNE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuitbl JlopeHtia;

CTPOMTh U OIHMCHIBaTh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH STOM
dbopmympoBath TpobiieMy/3aady ¢ THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYIIECTBJISATH MPSIMbIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEIUYUH C HCIOJIb30BaHHEM
NPSAMBIX HM3MEPEHHUH: MPHU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEJIUYMH B BHJC TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

coOJI0/1aTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
0o00opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHaJN3a YCIOBUS 33a/1auu
BBIOMPATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4U: BHICTPAUBATh JOTHYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PpacCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUs Y4eOHOM M Hay4YHO-TIONYJISIpHON WH(OpPMAINH, MTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBl JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPONCTB, pa3inyarh YCIOBUSA X 0€30MacCHOr0 MCIOJIb30BAHUS B IOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOIECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KaroLIeH Cpene;

paboTaTh B TpyHIe C BBHIMOJIHEHHEM pPA3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPyNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne o/ P Kontpoabnbsie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
) 8 Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro nio pazgeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuorexa [JOK
’ TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

®a3oBbIe EPEXOIBI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pazjnen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
) UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJIeOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHn4YecKue U AJIEKTPOMarHUTHBIC 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
' OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
IICMEHTEL KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pa3peua 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngg;;f;;gg};fmcwc
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
®du3nka — HayKa O IPUPOJE.
1 Hayunebie MeTZ bl HOEH;.)HI/ISI 1 bubmorexa LHOK
Y A 06.09.2024 = https://m.edsoo.ru/ff0c32e2
OKPYXKAaloIIero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOW KapTUHBI MUDA, B 07.09.2024  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JII0IEN
MexaHn4eckoe ABUKEHHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, 13.09.2024  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JIBIDKEHUE 14.09.2024 = https://m.edsoo.ru/ff0c3620
Beoonoe mecmuposanue.

5 PaBHOYCKOpEHHOE MPSIMOTUHENHOE 1 bubmmorexa [OK

yCROp P 20.09.2024 | https://m.edsoo.ru/ff0c372e
JIBUKEHUE
CBoOogHoe masienue. Y CKopeHue bu6mmorexa [IOK

6 1
CcBOOOJHOTO MaIECHUS 21.09.2024  https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 JBr>keHre MaTepraibHOM TOYKH T10 1 bubmmorexa [TOK

P 27.09.2024 | https://m.edsoo.ru/ff0c3ada

OKPYXHOCTHU




[Tpuniun oTHocuTenpHOCTH [ anues.

W3MEHEHHH KHHETHYSCKOM SHEPIrun

8 HMuepumanbHbIC CHCTEMEI OTCUETA bubmorexa [JOK
P . ' 28.09.2024  https://m.edsoo.ru/ff0c3bed
IIepssiit 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 cynepro3uiyu cui. Bropoi 3akon bubmorexa LOK
ynep H ’ p . 04.10.2024 = https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepUaIbHOM TOYKH

10 Tpernii 3akoH HproToHa 1151 bubnnorexa [HOK
MaTepUaIbHBIX TOYEK 05.10.2024 = https://m.edsoo.ru/ffOc3be8
3aKkoH BceMupHoro tsaroreHus. Cuna

11 TsKkecTH. IlepBas kocMudeckas bubmorexa [JOK

- eP 11.10.2024  https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK

12
TEa 12.10.2024 | https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. KoapdumuenT tpeHus.

13 Cuna CI(:H OTHBHCI;I)H(I:I rIIl )i anceHI/H/I bubmorexa HOK

P P 18.10.2024 = https://m.edsoo.ru/ff0c3f76
TeNa B JKUAKOCTH UJIM ras3e
[TocTynaTenbHOE U BpamaTelbHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmeHT cunbl. [1nedo cumbl. YciaoBus 19.10.2024 = https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Teja
NMiynsc MaTepHaIbHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYEK. bubnuorexa [JOK
HMiynbc cuiibl. 3aKOH COXPAHEHUS 25.10.2024  https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernyeckas sneprus bubmuorexa [IOK
MaTepuanbHOW Touku. Teopema 00 26.10.2024  https://m.edsoo.ru/ff0c4502




17

[ToreHuuanbpHas SHEPTHUsL.
[TorennmaneHast SHEPTHS yIIPYTO
1e(OPMHUPOBAHHOM MTPY>KUHBL.
[TorenmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

08.11.2024

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

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBsA3b paboThI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKON
SHEPrUu

09.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHas padoTa

«HMccnenoBanue cBsi3U pabOThI CUIIBI C
M3MEHEHHEM MEXaHNIeCKOM SHEPTHUU
TeJa Ha IPUMEPE PacTsHKEHUS
PE3UHOBOTO KIyTa»

15.11.2024

20

21

22

23

Konmponvnaa paboma no meme
«Kunemamuxa. /lunamuka. 3axonot
COXpaHeHus 6 MexaHuKey

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU Teopun. bpoyHoBckoe
neuxenue. Audpdysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

Macca monekyin. Konngecto
BemectBa. [locTtostnHas ABoraapo

16.11.2024

22.11.2024

23.11.2024

29.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

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

24

TemoBoe paBHOBecue. TemnepaTypa




u e€ uzMmepenue. [llkana Temneparyp 30.11.2024
Ienscus

)5 HUneanpueri raz 8 MKT. OcHOBHOE bubmuoreka [JOK
ypaBHeHue MKT 06.12.2024  https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeHeH KHHETUYECKON IHEPTUHr bubnmoreka [JOK
JIBUJKECHHSI MOJIEKYJl. Y paBHEHUE 07.12.2024  https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI 13.12.2004
JlabopaTopnas paGora
«VccnenoBanre 3aBUCUMOCTH MEKIY

28
MapaMeTpamMu COCTOSTHUS 14.12.2024
pa3peKEHHOT0 Ta3a»

79 M3omponeccel B UI€aIbHOM Ta3e U UX bubnnorexka [JOK
rpaduyeckoe MmpeacTaBIeHIe 20.12.2024  https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 criocoOsl e€ n3menenus. Konnuectso bubnnorexka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss 21.12.2024  https://m.edsoo.ru/ff0c5952
DHEPrHUsl OJJHOATOMHOIO UEATILHOTO
rasa

31 Bunae! renonepenaun bubmmorexa [IOK

27.12.2024  https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

1 KonuuecTBo TemiaoTel npu bubmuorexa [IOK

Teronepenayde. AnnadaTHBIN 28.12.2024  https://m.edsoo.ru/ff0c5c36

poIecc




I1epBblii 3aKOH TEPMOJAMHAMUKH U €T0

bu6mmoreka [IOK

33
IIPUMEHEHHE K U30IpoLeccaM 10.01.2025  https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B
34 npu f_)) e. Bropoi Ii:aIIjOH bubmmorexa [IOK
prpoae. BTOP 11.01.2025  https://m edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Mpunuun neiictus u KI1J TermnoBoit bubmuorexa [JOK
MaIlTUHbI 17.01.2025 = https://m.edsoo.ru/ff0c600a
36 K KIT
Hutor Kapro w ero K11 18.01.2025
37 DKOJOTUYeCcKHe MPoOIeMbl
TETUIOPHEPTreTUKHU 24.01.2025
18 O6o6mmarmuil ypok «MoteKkyspHas bubmmoreka [JOK
¢dusnka. OCHOBBI TEPMOAMHAMHUKI) 25.01.2025  https://m.edsoo.ru/ff0c6938
Konumponvnas paboma no meme
39 «Monexynapuasa ¢uszuka. Ocnoewt bubmmorexa [TOK
VAP ) 31.01.2025  https://m.edsoo.ru/ff0c6a50
mepMoOUHAMUKUY
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u kunenue 01.02.2025  https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmmorexa [OK
Ayxa. B 07.02.2025  https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucramnmmueckne n
aMmopdHbIe Tena. AHU30TPOIIHS
42 CBOI?II)SFB KPHUCTAJJIOB X(Tlf KUe bubmorexa HOK
P ' 8 08.02.2025 |  https://m.edsoo.ru/ff0c65f0
Kpuctayibl. COBpeMEHHBIE
MaTepuabl
[1naBrneHne u KpUCTAIIN3ALINS. bubnuorexa [IOK
43
VY nenpHas TENI0Ta MJIaBICHUS. 14.02.2025 = https://m.edsoo.ru/ff0c6708




CyOnumarnus

44 VYpaBHEHME TEIIOBOro Oajganca buGnnorexa LIOK
P 15.02.2025  https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INeKTPUIECKUn
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [OK
PAL. A p 21.02.2025  https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l)DJI HﬂOBO HIfKI/I SaS))H COXpaHEHUs bubnmnorexa LIOK
YHpOBOA ’ p 22.02.2025  https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsiga
BzaumoperictBue 3apsioB. 3aKoH
47 Kynona. ToyeuHbIl 2JI€KTPUUECKUI bubmmorexa LHOK
Y ’ p 28.02.2025 @ https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsskx€HHOCTB 2EKTPUYECKOTO
43 nosist. [IpuHIMn cynepno3sunuu bubnnorexka [JOK
JJIEKTPUYECKUX MoJen. JInnun 01.03.2025 | https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
Pabota cuit seKTpoCcTaTH4eCcKoro
49 nois. Ilorennuan. PasHocTh bubmorexa LHOK
) . 07.03.2025  https://m.edsoo.ru/ff0c6£f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKHA B
50 3J'IpeKT I(l)CTaTI/I'—IeI([)KOM noljie bubmnorexa [IOK
P ) 14.03.2025 @ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
" bubnmoreka [JOK
51 ) .K
JICKTPOCMKOCTD. RORACHCATOD 15.03.2025  https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
A pa- p P 21.03.2025  https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTropHas padora "l3mepenue




54

55

56

57

3JIEKTPOEMKOCTH KOHeHcaTopa"

[IpuHUMI NEelCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
arnapara, CTpyHWHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3alUTa.
3a3eMiieHHe AIEKTPOIIPUOOpPOB

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymectBoBaHus. [1oCTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akoH Oma it
y4acTKa [enu

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIIAaHHOE COCTMHEHHE
MIPOBOJIHUKOB. Jlabopamopnasn
paboma «V3yueHne cMeaHHOTO
COETMHEHUS PE3UCTOPOB)»

PaboTa 1 MOLITHOCTB 2JEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

0.5

04.04.2025

05.04.2025

11.04.2025

12.04.2025

18.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3axoH OMa 1715 OJTHOM (3aMKHYTOI)
anexkTpuueckon uenu. Koporkoe
3ambikanue. Jlabopamopnasn paboma
«3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS)

0.5

19.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaIJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

25.04.2025

60

DJIEKTPUUYECKU TOK B BaKyyMe.
CBolCTBA 2JIEKTPOHHBIX ITYYKOB

26.04.2025




[TorynpoBoIHUKH, UX COOCTBEHHAs U

61 IpUMecHas IpoBoAUMOCTh. CBOMCTBA | bubnuoreka [IOK
p—n-nepexona. 02.05.2025  https://m.edsoo.ru/ff0c84ae
[ToynpoBoAHUKOBBIE TIPUOOPEI
DJIEKTPUUYECKUI TOK B pacTBOpax U
paciuiaBax 3JE€KTPOJIUTOB. bubnunoreka [HOK

62 1
DIIEKTPOIUTHYECKAs JUCCOLIHAITHSI. 03.05.2025  https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIEKTPUUYECKUI TOK B Tra3ax.

63 CamocTosiTenbHbIN U 1 bubnnoreka [JOK
HECaMOCTOSITEJIbHBIN pa3psil. 10.05.2025 = https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DneKTpruuecKue Mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKU 16.05.2025  https://m.edsoo.ru/ff0c86fc
6€e301acHOCTH

65 O6o0maromuii ypok | bubnuotexa [JOK
«DNEKTpOAUHAMUKA» 17.05.2025  https://m.edsoo.ru/ff0c88be
Konmponvnaa paboma no meme

66 «Inekmpocmamuxa. Ilocmoannwii | bubnuoteka [JOK
anekmpuyeckuil mok. Toku e 23.05.2025  https://m.edsoo.ru/ffOc8a8a
Pa3nUUHBIX CPEOax»

bubmuorexa [JOK

67 Hosropete. : 24.05.2025  https://m.edsoo.ru/ff0c8c56

bu6mmorexa [IOK

08 Hostopetiie ! 24.05.2025 | https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
n/n Tema ypoka Bcero Kontpoapipie  Ipaxruteckue U3y4YeHus o0pa3oBaTe/bHbIC
padoThI padoThbI
pecypchl
ITocTossHHBIC MAarHUTHI U UX

| B3auMoOJiciicTBYE. MarHUTHOE MOJIE. 1 bubnunoreka LIOK
Bektop MarHuTHON MHIYKIUU. 05.09.2024 = https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHON MHAYKLIUU
MarauTHo€e noJie MPOBOIHUKA C

) TokoM. OnBIT DpcTeaa. | bubmmoreka [JOK
BzaumopericTBue mpoBOAHUKOB C 07.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM

3 JladbopaTopHasi padora «/3yueHue | | bubnmnorexa [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» 12.09.2024  https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK € TOKOM. Cuita Amriiepa.

4 JlabopaTopHasi padora | | bu6nunorexa LIOK
«Hccnenosanne necTBUSA 14.09.2024 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

Beoonoe mecmuposanue.
JleficTBHEe MarHUTHOTO II0JIS Ha
5 JBIDKYIITYIOCS 3apPSDKEHHYI0 YaCTHILY. 1 bubmmorexa [IOK
19.09.2024 | https://m.edsoo.ru/ff0c9df4
Cwua Jlopenma. PaGota cutbt
Jlopenua

6 DneKkTpoMarHuTHas uHAykus. [lotok 1

BEKTOpa MarHuTHOW uHayKuuu. IJ1C 21.09.2024




WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykunn Papanest

JladopaTopHas padoTa
«HccrmenoBanmne sABIeHUS
3JIEKTPOMArHUTHON MHTYKIIUW»

26.09.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSB. fIBIEHUE

camouHAykiuu. J/]C caMOUHTyKIIUH.

SHGPFI/IH MAarauTHOTIO IMOJISI KaTyIIKHU
C TOKOM. 9J'IeKTp0MaFHI/ITHOC I10JIC

28.09.2024

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
UHIYKIHUOHHAsA [1eYb

03.10.2024

10

11

12

13

O6o0maromuii ypok « MarHuTHOE
I10JIC. 3J'IeKTpOMaFHI/ITHa$I I/IHJIYKHI/ISI»

Konumponvnasa paboma no meme
«Maznumnoe none.
DnekmpomazHumHas UHOYKYUA)

CB0OOOIHBIE MEXaHHUECKHE
Konebanus. ['apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JladopaTopHasi padoTa
«Hccnenosanue 3aBUCUMOCTH

nepruoaa MajibIx KoJieOaHuit rpy3a Ha
HUTHU OT JJIMHBI HUTH XU MaCChI I'py3a»

05.10.2024

10.10.2024

12.10.2024

17.10.2024

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cab82

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cad58

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




14

Koneb6arenbupiii KoHTYp. CBOOOHBIC
AIIEKTPOMArHUTHBIC KOJICOAHUS B
U/IeaTbHOM K0JIe0aTeTbHOM KOHTYpE.
AHaNIOrus MEXy MEXaHUYECKHUMH U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU

19.10.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

BBoanoe tectupoBanue. opmyna
TomMcoHa. 3aKOH cOXpaHEHUS SHEPTUU
B UJI€AJIbHOM K0JIe0aTeIbHOM
KOHTYpE

[IpencraBieHue o 3aTyXarOMIUX
KoyieOaHusX. BeIHy X 1eHHbIE
MexaHu4ueckue kojebanus. Pesonanc.
BI)IHY)KI[GHHBIG BHCKTpOMaFHI/ITHLIC
KOJIEOaHUS

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaINpsHKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JJIEKTpoliepesayd
OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ucnonb3oBanus

24.10.2024

26.10.2024

07.11.2024

09.11.2024

14.11.2024

16.11.2024

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0cbb86

bubnunorexa LIOK
https://m.edsoo.ru/ff0cbd34

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324




OJICKTPOSHECPIUA B HOBCCHHeBHOﬁ
KHN3HHU

MexaHnyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuo.

21 CKOpOCTh pacIpOCTpaHEHUs U JUIMHA bubmmorexa [JOK
P pactpocIp g 21.11.2024  https://m.edsoo.ru/ffOcca54
BouiHbI. [lonepeunsie U NpoaoIbHbIE
BOJIHBI
2 3ByK. CKOpOCTh 3BYyKa. I pOMKOCTH bubmmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa 23.11.2024  https://m.edsoo.ru/ffOcccOc
DIIeKTpOMarHUTHBIE BOJHBI, UX
23 CBOMCTBA U cKOpoCTh. [Ikana bubmmorexa LIOK
p ’ 28.11.2024 | https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUUIIBI paIUOCBS3U U
24 ene .P
teneBuseHus. Pazsurue cpenacts 30.11.2024
cBs3u. Pagnonokamus
Konmponvnas pavoma «Koneoanusn bubmuoreka [IOK
25
U 60JIHBL) 05.12.2024 | https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHHOE pacpOCTpaHEHHE
26 CBETa B OJJHOPOJHOM CpeIE. bubmuoreka [IOK
ToueuyHbIil HICTOYHUK cBeTa. JIyd 07.12.2024 = https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoeHue Bubnmorexa [IOK
P . P 12.12.2024 | https://m.edsoo.ru/ff0cd4e0
M300paXeHMI B MIIOCKOM 3epKaje
IIpenomnenue ceera. [lonHoe
)3 BHyTpeHHee oTpakeHue. [IpenenbHblit bubmuorexa [JOK
YT'OJI TTOJTHOTO BHYTPEHHETO 14.12.2024  https://m.edsoo.ru/ffOcd7f6

OTpakKeHUS




JlaGopaTropHas padora «/3mepenue

bu6nmoreka [IOK

29
MOKa3aTelisl NPEeJIOMIICHHS CTEKIIA 19.12.2024  https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenune n3obpakeHuit B
30 nuH3e. PopmyJsia TOHKOM JIMH3bI bubmmorexa [IOK
oMY ' 21.12.2024  https://m.edsoo.ru/ff0cddle
VYBenuueHue JTuH3bI
JlabopaTopHasi padoTa
31 «HccnenoBanue cBOMCTB
HoBAn 26.12.2024
U300paXKeHHUI B TUH3AX)
Hucniepcust cBera. Clo>KHBIN COCTaB
3 Oenoro cBera. L{Ber. JlaGopaTropHasi
paodora «Habmonenue nucriepcuun 28.12.2024
CBETa»
13 WnTepdepenmus ceera. Judpakuus bubnuoreka [IOK
cBeta. JludpakunoHHas pemeTka 09.01.2025 |  https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubmmnorexka HOK
ITonspusanus csera 11.01.2025  https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudOpsl U YCTPOHCTBA
35 U yCIIOBUS UX O€30IacCHOTO
Y 16.01.2025
MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH
36 KJaccuueckor MmexaHuku. [locTynarer bubnmnoreka [JOK
ClIelIMaIbHON TEOPUU 18.01.2025 | hittps://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTETHHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH M COKpaIEHUE buommorexa [TOK
8 P patl 23.01.2025  https://m.edsoo.ru/ffOcfad2
JUTHHBI
18 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnmnorexa [JOK
yacTulbl. CBA3b MAcChl C SHEPrUEH U 25.01.2025  https://m.edsoo.ru/ffOcfc68




HMITYJIbCOM. :‘)HepFI/Iﬂ ITOKOA

Konmponvnaa paboma «Onmuka.

39 OcHoébl cneyuaibHoil meopuu bubmorexa LIOK
“ 4 30.01.2025 | https://m.edsoo.ru/ffOcf6f0
OMHOCUMENBHOCIU)
40 ®otoubl. Dopmyna [Inanka. DHeprus bubnmnoreka HOK
U UMITYJIbC ()OTOHA 01.02.2025  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE By 10K
HOIHOTEKA
41 .0 A.T.
porospexra. Onrrer 06.02.2025  https://m.edsoo.ru/ff0cffc4
CrojeToBa
3akonsl hotorddexra. YpaBHeHUE
42 SI?IHLHTegl)Ha n%)lq:bOToa(b(geKTa bubmmorexa [IOK
A ' 08.02.2025  https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» porodddekra
Hasnenue cBera. OnwiTe [1. H.
43 JlebeneBa. XuMHYECKOE NEUCTBUE bubmorexa HOK
AeBa. A 13.02.2025 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
44 MPAKTHIECKOE TIPUMEHEHUE!
dboTorneMeHT, GOTOATIUHK, 15.02.2025
coNTHe4Has OaTapesi, CBETOUO/T
45 Pemenue 3amau mo reMe «IJ1€MEHTEI bu6nmorexa LIOK
KBAaHTOBOU ONTHUKH 20.02.2025 | https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pezepdopna no paccesHuro o-4actu bubmmorexa [TOK
PPOpAa o p t 22.02.2025  hitps://m.cdsoo.ru/ff0d091a
[Imanerapnast Mogenb aToMa
but6mmoreka [IOK
47 I1 b
OCTYIIATRL bopa 27.02.2025  https://m.edsoo.ru/ff0dQafa
43 W3nyuenue u noruouieHue GOTOHOB bubmuoteka [IOK
IIpY [IEpEX0Je aToMa C OJTHOIO 01.03.2025  https://m.edsoo.ru/ff0dOafa




49

50

YPOBHS SHEPTrUM Ha Apyrou. Bubl
CIIEKTPOB

BomHoBEIE cBOMCTBA yacTHll. BOJHEI
ne bpoiina. KopnyckymnsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHY’)KJICHHOE U3JTyYCHHE

OTKpbITHE PATMOAKTUBHOCTU. OTIBITHI

Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO U3ITYYCHHUS

06.03.2025

13.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOca8

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

51

CaoticTBa anbda-, 6era-, ramma-
n3iydeHus. Bnusaue
pPaauoOaKTUBHOCTU Ha KUBBIE
OpraHU3MBbI

15.03.2025

52

OTkpBITHE TPOTOHA U HEUTPOHA.
Mzotomnel. Anbda-pacman.
ONEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaa. I'aMmma-usinyyeHue

20.03.2025

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHbie peakuuu. A nepHblid
peaktop. [IpoGiempl, IEpCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOMN
SHEPreTUKHU

03.04.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaOIIOICHUS U
pErucTpanum 3JIeMEHTAPHBIX YACTHII.
Kpyrisiit cron «@yHaamMeHTanbHbIe
B3auMoieicTBUsL. EMMHCTBO
($u3nUeCcKoil KAapTUHBI MUPa»

05.04.2025

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

Dtanbl pa3BUTHS aCTPOHOMUHU.




[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HAaYEHHUE ACTPOHOMHH. Bun
3BE€3HOTO HEeOa. Co3Be3ausl, IpKUe
3BE3/bI, IUNIAHETHI, UX BUIMMOE
nemkenne. ConHeyHas CUCTEMA

10.04.2025

56

57

58

59

60

Comnune. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosHua 1 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIaBHOM
Nocle0BaTeIbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEICTABJICHUS O IPOUCXOKICHUH U
sBostonnu CosHIa U 3BE3]

Mieynsiii [1yte — Hama ['anakTuka.
[Tonoxenue n apmwxenne CoaHIa B
INanaktuke. I'anaktuku. Y€pHbie
JIBIPBI B SIAPAX rajlakTHK

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.
MertaranakTuka

HCpCH_IeHHLIC HpO6HeMLI ACTPOHOMUHU

12.04.2025

17.04.2025

19.04.2025

24.04.2025

26.04.2025

61

62

Konmponvnasa paboma «nemenmol
acmponomuu u acmpoguzuxuy
O6o6maromuii ypox. Poib ¢pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON B
3THUYECKOH cdepax AesaTeTbHOCTH

03.05.2025

08.05.2025




63

YCI0BCKa

O6o6marmuii ypok. Pons u Mmecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM Hay4YHOI KapTUHE MHUpa

10.05.2025

64

O6o6maromuii ypox. Ponb
¢du3nueckoit Teopun B
(OopMUPOBAHUY MTPECTABICHHI O
(u3nUecKoil KapTHHE MUpa

15.05.2025

65

O06o6mmarmuii ypox. Mecro
(du3nUecKoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJCTABICHUN O IPUPOJIE

17.05.2025

66

67

68

[ToBTOpenue. MaruutHoe noie.
3J'I€KTpOMaFHI/ITHa$I HUHAYKIOUSA

[ToBTOopenue. Ontuka. OCHOBBI
CIEMAJIBHOM TeOpUn
OTHOCUTEIIBHOCTH

[ToBTopenue. KBanToBas pusuka.

OJeMeHTBl aCTPOHOMHUU U
acTpou3uKH

22.05.2025

24.05.2025

24.05.2025

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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