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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yuéroMm denepaqbHON paldoueil MporpaMMbl BOCIHTAHHS H
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «Dusnka» B 00pa3oBaTeIbHBIX
Opra"u3anusx Poccniickon denepanum, peaNn3yIOUX OCHOBHBIE
oOpa3oBareabHbIC POTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusiMm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Yy4YEeHHs] (PU3HKM HAa YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHMUsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUUHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma no u3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHl OCBOCHMS Kypca (PU3MKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTYIAs B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIkoapHBIN Kypc QU3HKK — CUCTEMOOOpa3yOIUi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OmNpeAeNiseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3aJ@aHHBIMHA CBOMCTBAMU M APYIHX.
W3ydyenne (UMK BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydarommxcs, B (opMuUpoBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUH UMHU Y4€OHBIX UCCIEA0OBaHUM.

B ocHOBY kypca (u3nku Jjs YpOBHS CpeAHEro ooOiiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA 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
o0ObeaMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHalla (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIH30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs: Ppusznueckoil Teopuu, posin PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSAX O MOPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpHil, JJIsI ONUCAHUS €CTECTBEHHO-HAYyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJAX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX paboT. BhiaeneHne B yKa3aHHOM IepeyHe 1abopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJII W OIEHKH, OCYIICCTBISICTCS y4aCTHHUKaMU
o0pa30BaTeNLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obOecrnieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIUYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIbIO, MTO3BOJIAIONINE TPUMEHSITh U3YUEHHBIE 3aKOHbBI 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 JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peAMEeTHOro KaOuHeTa (U3MKM WIA B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe O0O0OpyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHHUECKHX MPAKTHUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SBJIEHHHA ©W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHHE MJI YUYEHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTopHOTO OO0OPYIOBAaHUS JIOKHBI OBITH IOCTPOSHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEMJICHHS OOYyYarOIIMXCS K Hay4dHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA ¥ (POpMUPOBaHHE
WCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 0OecrneunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3MK1 Ha ypOBHE CPEHETO O0Iero oOpa3oBaHuUs:



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

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

e OCBOCHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBATHON yCIOBUSM 3aJa4uH;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

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

e CO3JaHME YCIIOBUH JJIS Pa3BUTHSL YMEHHH MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme MO (PU3MKE TMepeyeHb JIa0OPATOPHBIX M
MPAKTUYECKUX paldOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpOBeNEeHUsT J1a0OPATOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
O0COOCHHOCTEHN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3nen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckne 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (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
JIaTYUKH.

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  aBvkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH 11O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBukeHUs Tena, OPOIICHHOTO TMOJ] YIJOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLIECHHS MEXAY IIyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCIICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnil 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas KocMuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUnm.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3axkoH HerotoHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



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 TOYKM (Tejna), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPrus YIPYTo
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 CTOJIKHOBEHUSI.

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, 1abopamopsie padonul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BellecTBAa. MoJaenu CTPOEHHUsI Ta30B, KUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonunyectBo BemectBa. [locTostHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  yYpaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOTO ra3za. AOCOJIIOTHas TeMmmepaTypa Kak Mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHMsS 4actul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BeElIecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OneiThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTpUpPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Ta3a.  Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccam. ['padudueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIJIOBBIX  MAIlWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMeHT Moie3Horo
nericTBus TemuioBord MammumHbl. [{ukn KapHo m ero ko3pduumeHT Ioe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH 3HEpruu Tejaa MPU COBEPIICHUH 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.

OnpiT 1Mo anuabaTHOMY paCUIMPEHHIO BO3ayXa (OMBIT € BO3AYLIHBIM
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 KoHjeHcalus. Vcnapenue u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnaBnenue u
KpUcCTaJUTM3aIus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TOIYUYECHHUS] COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JlemoHCTpanuss KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpuzanus Tel. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUN 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3ieKTpuyeckoro mnois. ITpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocratmueckoro  moisa.  Ilorenmuman.  Pa3sHocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexkrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOI,
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, PACCTOSIHUA MEXIY HUMH U JUAIEKTPUUECKOU MPOHUIIAEMOCTH.

OHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHEHCATOPA.

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

ONEKTPpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora nsnekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 114 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALNIOB.  3aBHCHUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TeMrepaTypbl. CBEpXIPOBOANMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynmpOBOJHUKH. CoOcTBeHHas " IpUMeECHast IIPOBOJMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONeKkTpuyecKnuidi TOK B pacTBOpax M paciuiaBaX  3JIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nazma.

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

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenne amexTpoimsa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS ¢
y4E€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

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

Mamemamuxka: pelieHWe CHUCTEMbl ypaBHEHUM, JuHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAH[€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEH WU



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, NOJAIIWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTEeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KITACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmMpPoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHoe T1I07I€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHuTHOTO TOJISI JUIMHHOTO MTPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ MOTyJib U HarpaBlieHHUE. J[BUKEHHE 3apsyKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apanes.

BuxpeBoe »sieKkTpuyeckoe ToJsie. DJIEKTPOJBIXKYILAs CUJa HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAS  CHJa
CaMOMWH/TyKIIHH.

DHeprust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [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.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKUIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KONEOAHUA

KonebarenpHast  cucrtema. CBoOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHEpruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJE€OaHUS B
UJeaJTbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIEC 3JIEKTPOMATrHUTHBIEC KOJICOAHMS.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegada U NoTpedICHUE IIEKTPUUSCKOM
AHEPruu. DKOJIOTUYECKUE PUCKHU TIPH MPOU3BOJCTBE eKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CBOOOJHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIlPSDKEHUSI OT BPEMEHHU) JUIs
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIEeNOBAaTEIbBHOM COEAMHEHWUU PE3UCTOPA, KATyLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

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

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPeJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IprHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHUYecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBas [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

Koneobmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI pEe30HAaHC.

HabmroieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOW KoJieOaHuH.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, OJSIpU3anus, AMPpakius, UHTephepeHITHs.

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 MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparomie u pacceuBaromiie JuH3bl. ToHkas JuH3a. DOKyCcHOE
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 HCTOYHHUKH.
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 PEIIETKY.

[Tonmsapu3zanus ceera.

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

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE U TMPEJIOMIICHUE 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 cuekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBbHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTON. DHEPTUs
U UMITyJIbC (POTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBHE CBETA.

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

Jlemoncmpayuu

®oTo3(PheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToadekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydenue u moriomnieHue
(GOTOHOB TpU MEpexojie aToMa C OJHOTO YpPOBHS JHEPTrUU Ha Jpyroi. Bumbl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

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

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii axcnepumenm, nabopamopmvie padbomul
HaOmnroienue JIMHE4aToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YeHHUs.
Bimsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sqipe. Anepubie 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 PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTanbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoMCTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3NPYIOIINX YACTHUL.
Yuenuueckui sxcnepumenm, nabopamopusvie pabomul
HccnenoBanne TPEKOB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Buna 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIIA@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacCc —
CBETUMOCTB». 3BE3bI TJIABHOM ITOCIEIOBATEIBHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CcTpoeHue



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. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM 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

Ponr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U 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.

MexknpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie noHsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (Gu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemIeHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
oTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTyp M 00BhEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM TMpUpoJiE, KoJjieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30p,
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

OcBoenune ydeOHOTO Tpenmera «®Dusmka» Ha YPOBHE CpPEIHETO OOIIEeTo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro mpeamera «Ou3nkay JA0HKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarolmUXcsi PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOIO
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 YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JNEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEIIbHOCTh 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, JOCTH)KCHHSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIOCOOHOCTh OILIEHHMBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHbBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh 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 TIJI00AJIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

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

pacIIMpEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKON HAalpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3ydeHus  (QU3MKH  OCYLIECTBJISITH  HPOEKTHYHD M HUCCIIEJOBATENbCKYIO
NEeATEIbHOCTh MHIMBUIYAJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBaresibCKue 1eiCTBUA:
BJIaJIETh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



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

BJIaJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAUNA, TMPEOOPa30oBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHThI IS JOKa3aTeIhCTBa
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 (HOPMYIHPOBATh COOCTBEHHBIC 3a7ayd B 00pa30BaTEIILHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
JKM3HEIEITEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

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

Pabora c nunpopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS HHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATh ITOMCK, aHaJIu3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUN KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHU3aIMOHHBIX
3a/lad ¢ coOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHUs, TPABOBBIX H  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HHPOPMAIIUK U TIEJICBON ayIUTOPHH, BEIOUpAst ONITUMAIIbHYIO
dbopMy TIpEICTaBICHUS ¥ BU3yaTH3aIiH.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:
OCYUIECTBJIATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOMU
NESTENIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd #  CMsr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYATbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C y4ETOM OOIIHMX
MHTEPECOB M BO3MOXKHOCTEH KaKJIOTO YJieHa KOJUIEKTUBA,;

OpPUHUMATh LEJIHM COBMECTHOM  JIEATENIbHOCTH, OPTraHU30BBIBATH |
KOOPAMHUPOBATh JEHCTBUS MO €€ MOCTM)KEHHUIO: COCTABIIATH IUIAH JIEHCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJI3Ja U KaXKIOrO0 yYaCTHUKAa KOMaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OICHUBATh HAEH C TIO3UIMH HOBH3HBHI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE TIOBEAECHUE B Pa3IHMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIIBHOCTh B O0JACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3pPYAMIMH B 00JacTH
(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJICTh ~ HaBBbIKAMU  TIO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUI;



WCITIOJIB30BATh MPUEMBI PeIICKCUU ISl OLIEHKU CUTYaIliH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKECHMUIO;

NpUHUMATh MOTHBBI W apryMEHThl JPYTUX I[IPU aHAJU3€ pe3yJIbTaToB
JeSITEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl JPYTUX I[IPU aHAJU3€ pe3yJIbTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYrUX HA OMIMOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no (¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEpUIEHCTBYETCS HIMOIMOHAILHBIN WHTEJICKT, MIpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTb aJIalTUPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3peiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniry obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU W
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAsl CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a71ad;



pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, HWHEpIHS,
B3aumojencTeue Ten, Auddysus, OpOyHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEIT IIPU HArPEeBaHHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
CoCylle, CBSI3b MEXKAY IIapaMeTpaMu COCTOSIHMSA rasa B H30IMpoleccax,
ANEKTpU3aLus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (PU3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUHUAIbHAS SHEPIUs, MEXaHHYeCKas
pabota, MexaHMYecKass MOINHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHHS M €IUHUIIBI,
HaXOJAUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUHUHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysl XaOTHYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA HSHEprusi, padoTa rasa,
KOO (PUIIMEHT TMOJEe3HOTO JCWCTBUSL TEIJIOBOTO JIBUTATENSA; MPH OINWCAHWUU
MPaBUJIBLHO TPAKTOBaTh (U3HUECKUN CMBICT HCHOJIB3YEMbIX BEJIWYUH, WX
o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBSA3BIBAIONIUE JAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJIeHUS (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKHUI 3apsi,
ANEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTD MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
MpU  OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEMbIX
BEJIMUMH, UX OO0O3HAYEHUsS] M EJIWHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HWMITYJIbCa,
MNPUHINAN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPryuU TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIiepaTypoH, MepPBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHCHHUS
AIEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO



(GbOpMYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHHUE W yCJIOBUS (TPAaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMAINBI JCHCTBUS MAIUH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHU, MPU ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpPOBATH BHIBO/IBI,

OCYILECTBIISITh NMPSIMbIE U KOCBEHHbIC M3MEPEHUS (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIY  (QU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIUYHMH B
BUJI€ TaONUIl U rpadMKOB, ACJIATh BRIBOABI [0 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TpyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIbHBIX YCTPOUCTB W J1A00PATOPHOTO
000opyIOBaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIC JJIsI €€ pEelIeHUs, MPOBOJUTh PACUYEThl U OIICHUBATH PEaTbHOCTH
MOJTY4YE€HHOT0 3HaueHUsI PU3NIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIE 33/1a4d: BBICTPAUBATh JIOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHII C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TNPU  PEIICHWH  y4eOHBIX  3aJad  COBPEMEHHbBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TTOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTy4aeMyto HH(OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEITO0 MHpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJISI COXPAHECHUS 370POBbS M COOJIOCHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNE€ C BHITOJTHEHUEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPalMOHAIBLHO pacHpeaeisTh O00S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYyallUsiX, aJ€KBAaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE pacCMaTpPUBAEMOU MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH IJIFIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3NYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBbI UCTOUYHHUK CBETA, SACpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siipa MpU pErieHUuU (HU3NIECKUX
3ajay;

pacro3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE IEHCTBUS TOKA, B3aWMMOJICHCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MONSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBeTOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYyCCTBEHHas
PaIuO0aKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  Pa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3MUYECKUE BEIUYMHBIL:
AIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJIa, paboTa TOKa,
WHIYKIUST MarHUTHOrO TMojs, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KATYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU OMHUCAHWHM TPABUIBLHO TPAKTOBATH (PU3HUCCKHI
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EIAWHHIIBI, YyKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTHEMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJIeIbHOTO
COCJIMHEHHUS TPOBOJHUKOB, 3aKoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKINH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocryiaTtel bopa,
3aKOH PaIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTHUYEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHUE BEKTOPA UHIYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopeHia;

CTPOUTh UM OIHCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU STOM
dbopmympoBath TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpOBaThH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (M3MUYECKMX BEJIIMYMH C HCHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIICIOBAHNUS,

co0Jro1aTh MpaBuia 0€30MacHOTO TpyjJa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEITHHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJlauu



BEIOMpaTh (PU3UUECCKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (HOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYEThl M OLECHUBATH PEATBHOCTD
TIOJTyYEHHOTO 3HaUCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATH JIOTHUYECKU HETPOTUBOPEUHBYIO
IICTIOYKY PAaCCYXJICHUI C ONMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SABICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WH(pOPMAIIUH, TTOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATH MOJIyYaeMyt0 HH()OpMAITHUIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAaIllMH, NIPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHUS WX OS30MaCHOTO MCIOJIb30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPY)KAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUSI HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CPEaE;

paboTaTh B TpyHIE C BBHIMOJIHCHHEM PAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPANMOHAIBLHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBACMON TTPOOJICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB 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/ T4 1bf72
Uroro no 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 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®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
2.3 O 10 3
frriKa 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/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 C) i 6
FICMCHTET KBAHTOBOH OHTHIH 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 [OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngg;;?:;;gggﬂlcgk
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3yyeHusi odOpa3oBaTe/IbHbIE

padoThbI padoThI
pecypchl
®du3nka — Hayka 0 IPUPOJE.
Y PP bu6mmoreka [IOK
1 Hayunble MeTOAbI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Pousb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIF0IEN
MexaHn4eckoe JBHKEHUE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHOe majieHue. Y CKopeHue 1 bu6mmorexa [IOK
CBOOOIHOTO MaIeHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBr>keHre MaTepraIbHON TOYKH IO 1 bubmmorexa [TOK

p https://m.edsoo.ru/ffO0c3ada
OKPY’KHOCTH
8 [Ipunuun oTHOCcUTENbHOCTH [ anumes. 1 bubnmoreka [JOK




HMuepunanpHbple CUCTEMBI OTCYETA.
IIepssiit 3akoH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ff0c3be8

9 cynepno3uuu cui. Bropoii 3akon bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HproToHa 111 MaTepuabHOW TOUKU

10 Tperuii 3akoH HeroToHa 114 bubmumoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKoH BceMUpHOTO TsroreHus. Cuia

11 TSDKECTHU. HeII))Bas[ KOCMUYecKas bubmmorexa LHOK

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

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunment tpenus.

13 Cuna ZEHpOTI/IBJIeI({bI/Iq:{ npu I[BI/IieHI/II/I bubnrorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuotexa [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPAOIO TENA
NMitynsc MaTepraIbHON TOYKH,

15 CHCTEMBI MaTePHUAIIbHBIX TOYEK. bubnmnoreka [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE BUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast 3HEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 IToreHunanbHas sHEprusi. bubnuorexa [IOK




18

[TorenuuanbHas 3HEPTUS YIPYTO
1e(OPMHUPOBAHHON MPY>KUHBL.
[lorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b pabOThHI
HCIIOTCHIINAJIBHBIX CUJI C USMCHCHHUECM
MeXaHH4YeCKOu OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/ff0c461a

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

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3NHOBOTO KIyTa»

20

21

22

KonTponbHast pabota mo Teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIISIPHO-
KHHETHYeCKo! Teopuu. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

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

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

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUJKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
pa3pexKEHHOT0 ra3ay
79 H3omponecchl B UI€alIbHOM Ia3e U Ux bu6mmoreka [IOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHEeprus
TEPMOJNHAMHYECKON CUCTEMBI U
30 criocoObI e€ n3meHnenusi. Konmnuecto bubnuotexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOI'O HJI€AIBHOTO
rasa
31 Bunae! rennonepenaun bubmmorera [IOK
https://m.edsoo.ru/ff0c5c¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonugecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5c¢36
Teruonepenade. AnuabaTHbIN Mpolece
3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHNE K U301poIeccam https://m.edsoo.ru/ffOcSefc
34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoi

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MaIIuHbI https://m.edsoo.ru/ff0c600a

36 Huxin Kapno u ero KIIJ{

37 DKoJOoru4ecKue npooIeMbl
TEIUIOPHEPTETUKHU

18 O6o6mmarmuil ypok «MoteKkyspHas bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme

39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LHOK

yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKID)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmmorexa [OK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[InaBneHue M KpUCTAIITA3AITHSI.

bubmuorexa [JOK
43 VY nenpHas TENI0Ta MJIaBICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
b K

44 YpaBHEHHE TEIUTOBOTO OaslaHca nomorexa 110

https://m.edsoo.ru/ff0c6820

45 OneKTpu3anus Tei. JNeKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHHKH, TUATIEKTPUKH U

46 MOJIYIIPOBOJHUKHU. 3aKOH COXPaHEHUSI buGnnorexa LIOK
yup ’ P https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN 31€KTPUIECKUHA buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
' . hitps://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ‘ hitps://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konnencato
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBATHHOTO

ammapara, CTpyHHOT0 IpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEeKTPOpruOOpPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma ist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«/3yueHue cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

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

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

58

3axoH OMa 715 OJTHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC ucTouHrKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaIJI0B. 3aBUCUMOCTH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTh

60

61

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolICTBA JJIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, NX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexona. IlonynpoBoaHUKOBEIE
IPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUUYECKUI TOK B paCTBOpax U

2 paciuiaBax dJEKTPOJIMTOB. | bubnuoreka [IOK
DIIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeIIbHBIN U | bubmuorexa [JOK
HECAMOCTOSTENbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue Mpruodopsl U

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006marmui ypok 1 bubnuorexa [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «Inextpoctaruka. [TocTOSHHBIN | bubnuoteka [JOK
ANEKTpUYECKUil TOK. TOKkHM B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CpPeIax»

67 PesepsHblit ypok. KonTponbHast | bubnuoreka [IOK
pabota o Teme "DneKTpoaHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O000maronuii ypok ] bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Ne

o/ Tema ypoka

I

KoaudecTBO 4acoB

Bee KonTpounb

ro

HbIe
padoThI

MpaxkTnye
cKHe
padoThI

JlaTa
usyue
HHS

JJIeKTPOHHbIE
uudgposbie
00pa3oBaTeIbHbI
e pecypchbl

IlocTostHHEIE
MAarHMTBI U UX
B3aHMMOJCHCTBU
e. MaruuTtHoe
nosne. Bexkrop
MarHUTHOM
WHTyKLIHH.
JInaun
MarHUTHOM
WHTyKIUA
MarauTtHoe
noJie
MPOBOJIHUKA C
TOKOM. OTIBIT
Opcrena.
Bzaunmoneiicts
ne
MIPOBOJTHUKOB C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/f
£f0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc98fe

JlaboparopHnast
paborta
«3yuenne
MAarHuTHOIo
TOJIS KaTyIIKU
C TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc98fe

[erictBue
MarHUTHOTO
oJIsT Ha
MIPOBOJIHUK C
TokoM. Cuia
Awmmnepa.
JlaGopaTopHas
paborta
«HccnenoBanun
€ JEeHCTBUA
MTOCTOSTHHOTO

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOc9ac0




Mar"ura Ha
pamKy c
TOKOM»

HeicTBue
MarduTHOTO
IIOJIg Ha
JBIKYIIYIOCS
3apsSHKEHHYI0
yactuiy. Cuna
Jlopenua.
Pa6oTta cubl
Jlopenna
DneKTpoMarHu
THas
WHIyKUHUS.
IToTok BekTopa
MarHUTHOM
WHTyKIIUH.
2J1C
WH]TyKIIUH.
3akoH
3JIEKTPOMATrHUT
HOW MHAYKLUU
®dapanes

bu6mmoreka [IOK
https://m.edsoo.ru/f
£f0c9df4

Jlaboparopnast
paborta
«HccnenoBanu
€ SIBJICHHS
3JEKTPOMArHUT
HOM
WHTyKITAW
NunykTuBHOCT
b. SIBIeHUE
CaMOMHAYKIUU
.OJIC
CaMOMHAYKITUU
. DHeprus
MarduTHOTO
TTOJIST KaTYIIIKH
C TOKOM.
OnexTpoMarau
THOE MOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcal50

bubmuorexa [JOK
https://m.edsoo.ru/f
f0ca600

Texunueckue




YCTPOMCTBA U
ux
MIPUMEHEHHUE:
[IOCTOSIHHBIE
MarHuThl,
3JE€KTPOMArHUT
bl,
JJIEKTPOABUTAT
eJlb,
YCKOPHUTENIH
9JIEMEHTapPHBIX
YacCTHII,
MHyKIHOHHAs
1eyb

10

11

12

Oo6o06maromuit
YPOK
«MarnutHoe
ToJie.
DneKTpoMarHu
THas
WHIYKIHSD
KonTponbnas
pabota o Teme
«MarnuTtHoe
noJe.
OnexkTpoMarau
THast
WHTYKIHASD
CBoOosiHBIE
MEXaHUYECKUE
KoJe0aHusl.
l'apmonnuecku
e KosiebaHusl.
YpaBHenue
TapMOHUYECKH
X KoNeOaHUH.
[Ipespamenue
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcad58

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcaf06

13

JlaGoparopHas
paborta
«UccnenoBanu
€ 3aBUCUMOCTH
nepuoaa




MaJIbIX
Kosebauuii
rpy3a Ha HUTU
OT JUIMHBI HUTH
Y MacChl
rpy3a»

14

15

16

17

KonebarenbHbl
1 KOHTYD.
CBoOoHbBIE
AJICKTPOMArHUT
HBIE KOJIeOaHus
B HI€aIbHOM
KoJIe0aTeIIbHOM
KOHTYpeE.
Ananorus

MEX Ty
MeXaHHYECKUM
H U
AJICKTPOMArHUT
HBIMU
KoJIe0aHUsIMU
dopmyna
Tomcona.
3akoH
COXpPaHEHUS
SHEPTUU B
HJIeaIbHOM
KoJIe0aTeIbHOM
KOHTYpe

[IpencraBnenu
eo
3aTyXarolux
KOJICOAHMSX.
BriHyXneHHBIE
MeXaHUYECKUE
KoJieOaHwusI.
Pe3onanc.
BriHyXcHHBIE
3JEKTPOMArHUT
HBIE KOJIeOaHus

[TepemenHbIi
TOK.
CunycounanbH

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcb9c4

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcbb86

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOcbd34




BIM
IEPEMEHHBIN
TOK.
MountHocTth
MEPEMEHHOTO
TOKa.
AMIUTUTY AHOE
Hu
JICHCTBYIOILIEE
3HAUCHHUE CHIIBI
TOKA B
HaIpsHKEHUS

18

Tpanchopmaro
p.
[IpousBoactso,
nepeaaya u
notpebieHne
AJIEKTPUYECKON
SHEPTUU

19

20

21

YcerpoiicTBo u
MPaKTUYECKOE
MPUMEHEHUE
AJIEKTPUYECKOT
0 3BOHKA,
reseparopa
IIEPEMEHHOTO
TOKA, JTUHUMN
3JIEKTpoIepeia
q

OKOIOTrHYeCKH
€ PUCKH IIPHU
MPOU3BOJCTBE
3JIEKTPOIHEPT U
n. Kynerypa
HCIIOJIb30BAHUS
3JIEKTPOIHEPT U
H B
IMOBCEIHEBHOM
JKU3HHA
MexaHndeckne
BOJIHEI,
yCIOBUSA
pacnpocTpaHeH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcc324

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOcca54




22

23

us. [lepuon.
CxkopocTb
pacnpocTpaHeH
U U JUIMHA
BOJIHBI.
[Tonepeunslie u
MIPOJIOJIbHBIE
BOJIHBI

3BYK.
CxopocTthb
3ByKa.
I'poMkocCTB
3ByKa. Beicora
ToHa. TeMOp
3ByKa
DneKTpoMarHu
THBIE BOJIHBI,
HX CBOICTBA U
CKOPOCTb.
[MIxana
3JIEKTPOMArHUT
HBIX BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcccOc

bubmuorexa [JOK
https://m.edsoo.ru/f
fOccfe0

24

[TpunHIUTIBI
paaroCBsI3U U
TEJIEBUJICHMUS.
Passutne
CPEACTB CBS3H.
Pagnomnokamnus

25

KoHntponbHas
paborta
«Konebanus n
BOJIHBI»

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcc6£8

26

[IpssMonuHEHO
e
pacnpocTpaHeH
V€ CBETa B
OJTHOPOJHOM
cpene.
ToueuHbli
HWCTOYHHK
ceera. JIyu
CBETa

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0cd350




27

28

29

OTtpaxxenue
cBeTa. 3aKOHbI
OTpaKCHHUS
CBeTa.
[Toctpoenue
M300pakeHHI B
IJIOCKOM
3epKkaje

[Ipenomnenue
cBera. IlomHOE
BHYTpEHHEE
OTpakeHHe.
[IpenenvHblii
YTOJI IOJIHOTO
BHYTPEHHETO
OTpaXKEHUS

JlaGopaTtopHas
pabora
«3mepenue
MoKa3aTens
MIPETIOMIICHUS
CTEKJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcd4e0

bubmuoreka [JOK
https://m.edsoo.ru/f
f0cd716

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcd67a

30

31

32

JIMH3EL
[TocTpoenne
M300pakeHH B
JIMH3E.
®opmyna
TOHKOM JIMH3BI.
YBenuueHue
JIMH3EI

JlaboparopHnast
pabota
«HccnenoBanu
€ CBOMCTB
M300paXeHH B
JIMH3AX)

Jucnepcus
CBeTa.
CroxHbIf
cocraB 0enoro
cBera. [IBer.
JlaGoparopHas
paborta

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcddle




«Habnronenue
TUCTIEPCUU
CBETA»

33

HNutepdepeniu
s CBETA.
Hudpaxims
CBETa.
Judpakimonna
sl pemIETKa

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOced22

34

[Tonepeunocthb
CBETOBBIX
BOJIH.
[Tonspuzanus
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcf02e

35

Ontuyeckue
npuOOpsI U
YCTpPOMCTBA U
YCIIOBUS UX
0€e301acHOTO
MIPUMEHCHUS

36

37

['panuwbl
MIPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHUKH.
ITocTynarer
crnernuaibHOM
TEOpUHU
OTHOCUTEIBHOC
TH

OTHOCHUTENBLHO
CTh
OJTHOBPEMEHHO
CTH.
3amemienne
BPEMCHH H
COKpaIICHHE
JUTHHBI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcf862

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcfa42

38

OHeprus u
HMITYJTBC
PENSATUBUCTCKO
1 JaCTHUIIGI.
CBsI3b MaccChI ¢

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcfc68




JHEPTUeH u
HMITYJICOM.
DHeprust MoKos

39

KonTposbnas
pabora
«OnTuka.
OcHOBBI
CIIELIMAIBHOMN
TEeopuun
OTHOCHUTEIIbHOC
T

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcf610

40

41

42

DOTOHBI.
dopmyna
[inanka.
DHeprus u
HMITYJIbC
dhortona

OTtkpbiTHE U
UCCIIEIOBaHKE
dhoTodrddekra.
Omnbitel A. T'.
CroneroBa

3aKkoHBI
dotorddekra.
YpaBHeHue
OWHIITENHA
TUTST
dhoTorddekra.
«Kpacnas
TpaHUIIA
dboTorddekra

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcfel6

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcffcd

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d015e

43

JlaBneHnne
cBera. ONbITEH
I1. H.
JleOenena.
Xumudeckoe
JICCTBUE CBETa

bubmuorexa [JOK
https://m.edsoo.ru/f
f0d04a6

44

Texnuueckue
YCTpOMCTBA U
MPaKTHYECKOE
MIPUMEHCHHUE:
(hOTOAIEeMEHT,




dboTonaTuuk,
COJIHEYHAsI
Oarapes,
CBETOTUO/

Pemenue 3agau

10 TeMe bubmuorexa [JOK
45 «DIIEMEHTBI https://m.edsoo.ru/f
KBaHTOBOM f0d0302
OTITUKH
Moaens aroma
TomcoHa.
OnbIThI
Pesepopia 1o bubmuorexa [JOK
46 PACCEAHHMIO 0~ https://m.edsoo.ru/f
f0d091a
YaCTHII.
[Inanerapnas
MOJIEIb aTOMa
bu6mmoreka [IOK
[Toctynatel
47 Bopa https://m.edsoo.ru/f
fOdOafa
H3znyuenue u
TTOTJIOIICHHE
(hoTOHOB NpHU
nepexone bubnnoreka [JOK
48 aToMa C OJHOTO https://m.edsoo.ru/f
YPOBHA f0dOafa
SHEPTUU Ha
npyroii. Buasl
CIIEKTPOB
Bonnossie
CBOICTBa
yacTtull. BomaHbl
ne bporins.
KopryckymspH bubnuorexa [IOK
49 O BOMHOBOI https://m.edsoo.ru/f
f0dOca8
Ty alli3M.
CnonTanHoOe U
BBIHY)KJICHHOE
W3JIy4eHue
OTkpbITHE
bubmuorexa [JOK
50 PaiHOAKTHBHOC https://m.edsoo.ru/f
TH. OTBITHI

Pesepdopaa mo

f0dofd2




OTIpeJICIICHUIO
cocTaBa
paiMOaKTUBHOT
0 U3ITY4YCHUS

51

52

CBoiicTBa
anbda-, 6era-,
raMma-
M3ITyYCHUSI.
Bmusane
PaIMOaKTUBHOC
TH Ha JKUBBIE
OpraHU3MBbI

OTtkpbiTHE
MPOTOHA U
HEUTpOHA.
H3oTomsl.
Anbda-pacna.
DNEeKTPOHHBIN
"
MMO3UTPOHHBIN
Oera-pacra.
l'amma-
U3ITy4YeHue

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d1162

53

DHeprusi CBs3u
HYKJIOHOB B
sape. SAnepHbie
peaKkiuu.

S nepHsiit
peakTtop.
ITpob6nemsl,
MEePCIEKTUBBI,
3KOJIOTUYECKHE
aCTIEeKThI
SIIEPHOMN
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d1356

54

DneMeHTapHbIe
YACTHUIIBL.
OTkpbITHE
MO3UTPOHA.
MeTtoas!
HAOIIOIECHUS U
perucTpamnuu
AIIEMEHTaAPHBIX

bubmuorexa [JOK
https://m.edsoo.ru/f
£f0d0e38




55

YaCTHII.
Kpyrusiii cron
«DyHIaMeHTan
BHEIE
B3aUMOJICUCTBU
s1. EnuacTBO
(buznveckoi
KapTUHbI
MHUpPay

Bun 3Bé3nnoro
HeoOa.
Co3sBe3nus,
SIPKUE 3BE3/1bI,
IUTAHETHI, UX
BUJIUMOE
JIBIKEHHE.
ConHeuyHas
cHCcTeMa

56

Counnne.
ConHeuyHas
AKTHUBHOCTb.
Hctounuk
SHEPIUU
ConHna u
3BE3]

57

58

3BE3 MBI, UX
OCHOBHEIE
XapaKTePUCTHK
H. 3BE3BI
rJIaBHOM
IIOCJIEJOBATENh
HOCTH.
Bnytpennee
CTpPOCHHUE
3BE3I.
CoBpeMeHHbIE
MIpeICTaBICHUS
0
MIPOUCXOKACHU
H U 3BOJIFOIHU
ConHna u
3BE3]T

MuneyHslit




59

Ilyte — Hama
I'amakTuka.
Ilonoxenue u
JIBIDKCHHE
CouHiia B
I'amakTuke.
I'amakTuky.
YépHsble abIpsl
B si/Ipax
raJlakTUK
Bcenennas.
Paz0eranune
rajaKTHK.
Teopus
boapmoro
B3pbIBA.
PenukToBoe
U3IIy4YeHHE.
MeraranakTuka

60

Hepemennsie
IPOOIIEMBI
aCTPOHOMMHU

61

KoHntponbHas
paborta
«OIEeMEeHTBI
aACTPOHOMHUH U
acTpOpUUKID)

62

O6o0maromuii
ypok. Posib
(bu3UKHN U
aCTPOHOMUU B
SKOHOMHUYECKO
i,
TEXHOJIOTHYECK
oM,
COIIMAILHON U
ATUYECKOUN
chepax
NEeSATeTLHOCTH
YeJIoBeKa

63

O6006maromui
ypok. Posib u
MecTO (PU3UKU




U aCTPOHOMHUH
B COBPEMEHHOMU
Hay4HOU
KapTUHE MHpa

64

65

Oo6o06maromuit
ypok. Posib
¢buznyeckoi
TEOpUU B
hopmMupoBaHUHN
MpeICTaBICHUI
0 puznueckou
KapTUHE MHpa

Oo6o06maromuit
ypok. Mecro
(buzndeckoi
KapTUHBI MUPa
B 001IEM psTY
COBPEMEHHBIX
€CTECTBEHHO-
HAyYHBIX
MPEICTABICHUIN
0 MIpUpOe

66

Pe3epBHbIit
YPOK.
MaruutHO€E
ToJe.
OnexTpoMarau
THasi UHIYKIUS

67

68

Pe3epBHbIit
ypok. OnTuka.
OCHOBEI
CIIeLMaJIbHON
TEOPUH
OTHOCHTEILHOC
TH

PezepHbiit
YPOK.
KBanToBas
busuka.
ONEMEHTBI
aCTPOHOMUU U
acTpopU3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0d1784




OBILIEE
KOJIMYECTBO
YACOB I10
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