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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yjbTaTaM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommmxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usmuke coorBerctByer TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPE/IEISAIOTCA OCHOBHBIE LIEIM U3YUYEHHUs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢Gu3MKK IS YPOBHS cCpeaHero ooOmero oOpa3oBaHMs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapusayuu. EE peanuzanms mpearnosiaraeT HCIOJb30BAHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKHUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX HYKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe OOCYXKICHUS
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (Ppuznueckoit Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-AESATEILHOCTHBIN TOAX0J B Kypce (PU3MKU peaausyeTcsl Mpexkie
BCEr0 3a CUET OpraHu3alluM AKCIEPUMEHTATBLHON NESTEIBHOCTH O0yYarolIuXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
pakTUYECKUx padoT. BeifeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHHUSIMU TPOBOJAUTH KOCBEHHBIC W3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIIOTCS 3a/1a4d C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKUX SBICHWW M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 0011ero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe OOOpYyIOBaHUE [l BBINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JICMOHCTPAIUHA IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHM LIEJIIMHU U3y4Y€HUs QUMK B 00LIEM 00pa30BaHUU SABIISAIOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTelIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOATEIHLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M IMPOBEICHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUM B MPOIECCE TO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢uzuku B GOpMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEWHOE IBwKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckre yCTpPONCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHNUS] MTHOBEHHOM
CKOPOCTH.

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

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl TpeHus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llneyo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne ycinoBHMI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

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

[loTeHunanbHble W HENOTEHUUANbHbIE  CWJbl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOpPUM HACAIBHOIO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelIbHAs TEIJI0OEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh MPOIecCoB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

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

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. VMcnapenue u kurneHue. AOCOTIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, OUAIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpoctatmueckoro  mois.  I[lorenmuman.  Pa3zHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAau
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu 6 paznuunsix cpeoax

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

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

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

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

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

CMeliaHHOe COeTMHEHNE MTPOBOIHUKOB.

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

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nousimusi, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napa6oa, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEILIONEPEAAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs IUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JBUraTeilb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMND cyneprno3uuun
MAarHATHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUH TO0JI MOCTOSHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTPOMArHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABWXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUMYA MarHUTHOTO TIOJISL.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JJIEKTpodHEeprun. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHHU) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

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

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

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

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

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHUKE W MEAMIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nntepdepenunu u quppakiuui MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKale.

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

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. Ler.

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON OTITUKH.

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

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenue nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu sHEprun (HOTOHA C €r0 YACTOTOM. JHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiThe u ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUUYECKOE JIEVUCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
Ty ali3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paaroakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. JleneHue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxkcnepumenm, nabopamopsvie pabomoi
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHUE.

ConHeuHas cucteMma.

Connine. ConHeuHas akTHUBHOCTh. McTtounuk sHeprum CoiHIIA W 3BE3M.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATCILHOCTH. 3aBHCHMOCTh «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. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

Halnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

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

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAS I€4Yb, pajap, pPaIuONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «®Pu3nKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCad KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

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

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJIEHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIKOUYasl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAyYHOW TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UYIECKOTO CONEpIKaHUs, MPUMEHEHHUIO Pa3IUIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TPUYMHHO-CJCACTBEHHBIC CBS3M U aKTyaJu3MpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3UKE B TPAKTUICCKYIO 00JIacTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJIeTh HAaBBIKAMHM TOJyYCHHUS MHPOpMaHMK (PU3HYECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepeKeHUs, TPaBOBBIX H OJTHYECKHMX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe yueOHbIe 1eCTBHA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJb30BATh NMPEUMYIIECTBA KOMaHAHOW W MHAUBUIYAJIbHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHCTBUSA NO €€ JOCTHMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemlaraTb HOBBIE ITPOEKTHI, OLICHUBAaTh HJIEH C IO3MIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOW paOdO0ThI C yUETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

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

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce DOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMsl, BKIIIOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4YHOW KAapTUHbI MHUpPAa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pu3nUecKue ABJIECHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJMHEHHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCIApEHUE, KOHJACHCAIMs, IUIABJICHUE, KPUCTAJUIM3allUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECcCax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (DU3NUECKUE BEIUYMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUUECKOrO JBMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCHOIb3Ys (PU3NUECKUe
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



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

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYyJIOBaHMS, MPOBOJAUTH OMNBIT U
(bopMyIMpOBaTH BHIBO/IBI,

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

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PeE3ybTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
00opy10BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (DU3MYECKON MOJENBIO,
UCIIOJB3YSl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEHHOTO 3HAYCHHS (PU3UYECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHONW M HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHIO;

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

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MPU OOpaIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO pPacCHpenessiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIINXCST YMEHUI:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3HYCCKUX MOJICTICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHbIE KOJieOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJOPOJAa, €CTECTBEHHAas U HCKYCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
NEKTPUUECKUIN 3apsiyl, CUJia TOKa, AJICKTPUUECKOE HAMPSIKEHHUE, DIICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTYyIIKA, SHEPTUS DJCKTPUUCCKOTO M MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYWH, WX O0O03HAUCHUS W EIUHUIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIWYUHY C JAPYTHEMH
BEITMYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HCIOJIB3YS
(bu3MYeCKUe BEIMYHMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H



4acTOTa CBETA, SHEPTUS U UMITYJLC (POTOHA, TIEPHO TIOJTypacaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIb3yeMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEINYUHBI,

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U MapAILIECIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, IMOCTYyJaThl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPaBJICHNE BEKTOPa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuitbl Jlopentia;

CTPOUTh U OIKMCHIBATh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH ITOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

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

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

COOJII0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3MUYECKOW MOJIENbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEIMYUHBL;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
[EMOYKY pacCyXIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TIpE/ICTaBJICHUS Y4eOHOM W HAyYHO-TIONMYJISIPHOW MH(pOpMAIMU, TOJTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyarh YCIOBUSA MX 0€30IaCHOTO UCIOJIb30BaHMS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HH
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY>KaroLIeH cpene;

paboTaTh B TpyHIe C BBHIIOJHEHHEM pAa3IMYHBIX COIHUATBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPyNIbl, PANMOHAIBHO PpAaCHpeNeisTh OO0S3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro no pasneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hlunamika ! 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 0 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 0 bubnmnorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

dazoBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

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

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUH U acTPOPU3UKH 7 nggg;t;;gﬁﬁmmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo yacos 3
JIEKTPOHHbIE
Ne Kontp Jlara
IpakTuy nupposbie IIpeameTHbIE
n/ Tema ypoka Bce  0JbHBI U3y4eH
ecKHue o0pa3oBaTesibHbIE  Pe3YJbTAThI
1 ro e us
padoThI pecypcsol
padoThI
JleMoHCTpHpOBAaTH HA
puMepax poiib u
MeCTO (PU3UKH B
dbopmHpoBaHUU
Metonabl HAy4YHOTO bubmuoteka [JOK COBPEMEHHOW HAay4YHOU
WCCIICTOBAHMSI 1 0 0 01.09 https://m.edsoo.ru/f = xapTuHBI MUpa, B
(U3HUECKUX SABJICHU. f0c32e2 pa3BUTUU
COBPEMEHHOW TEXHUKHU
1 TEXHOJIOTHUH, B
IIPAKTUYECKON
JICATEIILHOCTH JIFO/ICH;
JleMoHCTpHpOBaTH HA
npuMepax pojib U
MeTtoabl HAYy4HOTO bu6moreka IJOK P 2) P
MecTO (PU3UKU B
UCCIICTOBAHUS 1 0 0 06.09 https://m.edsoo.ru/f

(U3HUECKUX SABJICHU.

f0c33e6

dbopmupoBaHUU
COBPEMEHHOW HAYy4YHOU
KapTUHBI MUPA, B



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

OCHOBHBIE TOHATUSI
KJIACCUUECKOU
MEXAHUKH

08.09

bubmmoteka [JOK
https://m.edsoo.ru/f
f0c3508

pa3BUTHU
COBPEMEHHOM TEXHUKHU
1 TEXHOJIOTHM, B
MIPAKTUYECKOHN
JeSTeIbHOCTH JIIOICH;

OTHCHIBATH
MEXaHUYECKOEe
JIBUKEHUE, UCTIOJIb3YSI
busznueckue
BCITUIMHBI:
KOOpJIMHATA, MY Th,
nepeMeIIeHHE,
CKOPOCTb, YCKOPEHHE,
Macca; MpH ONKUCaHUU
PaBUILHO TPAKTOBATH
bu3HUecKuil CMBICT
UCITOJIB3yEMBIX
BEITUYMH, UX
0003HaueHus U
CIMHMIIBI, HAXOUTh
bopmyIIbI,
CBSI3BIBAIOIINE JAHHYO
(bU3UYECKYI0 BETUUYUHY
C IPYTHUMH
BEJTMIMHAMU;



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

Jlabopartopnas pabota
«3yuenne
PaBHOYCKOPEHHOTO
PAMOJIMHEUHOTO
IBIOKEHUSA O€3
Ha4aJbHON

13.09

bu6mnoreka [JOK
https://m.edsoo.ru/f
f0c372e

UCCJIEI0BATh
3aBUCUMOCTH MEXKITY
bU3UIECKUMU
BEJTUYMHAMMU C
UCIIOJIb30BAaHUEM
IPSAMBIX U3MEPEHUH,
P 3TOM
KOHCTPYHPOBAThH
YCTaHOBKY,
buKcUpoBaTh
pe3yabTaThl
IIOJIy4YEHHOM
3aBUCUMOCTH
(GU3UYECKUX BEIMYMH B
BU/E TAOJIHUIL U
rpaduKoB, JeNIaTh
BBIBOJIBI TIO
pe3yabTaTam
UCCJICIOBAHNUS,

BBIIOJTHSATh
HKCIIEPUMEHTHI 110
UCCJICJIOBAHHIO
(bU3UYSCKUX SBICHUN 1
IIPOIIECCOB C
UCIIOJIb30BaHUEM



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

CKOPOCTHY

MPSIMBIX U KOCBEHHBIX
U3MEPECHHM, TIPH STOM
dbopmyIHpoBaTh
npoOJieMy/3anady u
TUTOTE3y Y4eOHOTO
IKCTICPUMEHTA,
coOUpaTh YCTAHOBKY U3
IPEIIOKEHHOTO
000pyI0BaHU,
MIPOBOJIUTH OTBIT U
dbopMyIMpOBaTH
BBIBO/IBI;
OCYIIECTBIISTH TIPSIMBIC
Y KOCBCHHBIE
U3MEPCHUS
(U3UYECKUX BEITMYHH,
IIPU 3TOM BBIOMpATH
ONTUMAJILHBIN CITOCO0
U3MEpPEHUs U
WCITIOJIB30BaTh
U3BECTHBIC METOIBI
OLIEHKH TTOTPEIIHOCTEN
U3MEpPECHU;
WCCJIEIOBAThH
3aBUCUMOCTH MEXKITY




bu3IIeCKUMU
BEJTUYMHAMMU C
UCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUI,
IpU 3TOM
KOHCTPYUPOBATh
YCTaHOBKY,
(uKCUpOBaTH
pe3yJIbTaThl
IIOJTy4YEHHOM
3aBUCHUMOCTH
(bu3MYEeCKUX BEJIMYUH B
BUJ€E TAOJIHUIL U
rpaduKoB, JeNaTh
BBIBOJIBI TTO
pe3yabTaTam
UCCIIEIOBAHUS;
coOJro1aTh TIpaBuiIa
0e30macHoro Tpya
IIPY TIPOBEICHUHT
HUCClIeI0BaHUI B
paMKax y4eOHOTO
AKCIIEPUMEHTA,
y4eOHO-
MCCIIEIOBATENIbCKOU U




CBo0oHOE T1aJIEHHE.
Yckopenue
cBOOOIHOTO IMaIEHUSA

15.09

bubmoteka IJOK
https://m.edsoo.ru/f
f0c39cc

IIPOEKTHOU
NEATEIIBHOCTH C
UCIIOJIb30BaHUEM
U3MEPUTEITBHBIX
YCTPOUCTB U
71a00paTOPHOTO
000pyI0BaHUS;

IIPU OTNMCAaHUU
NIPAaBHJILHO TPAKTOBATh
(U3HYECKUIl CMBICTT
WCITIOJIB3yEMBIX
BEJIMYMH, X
0003HaueHUs U
¢IMHUIIBI, HAXOIUTh
bopmyIbI,
CBSI3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BETUUUHY
C IPYTHUMH
BEJTUIMHAM;0CYIIECTBII
STh MPSIMbIC U
KOCBEHHBIC U3MEPCHUS
(U3UISCKUX BEITMYHH,
IIPU 3TOM BHIOMpATH
ONTHUMAaJIbHBINA CIIOCO0
WU3MEpPCHUS U



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

UCITI0JIb30BaTh
U3BECTHBIE METO/IbI
OIICHKHU MOTPENTHOCTEN
W3MEPEHNM;
UCCJIEeIOBATh
3aBUCHUMOCTH MEXKIY
bu3nIeCcKUMU
BEITUIMHAMH C
UCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUIA,
IPU 3TOM
KOHCTPYHUPOBAThH
YCTaHOBKY,
(dbuKcUpoBaThH
pe3yabTaThl
IIOJTy4YEHHOMN
3aBUCUMOCTH
(bu3NYEeCKUX BEJIMYMH B
BU/JIE TAOJIUII U
rpauKoB, AeNaTh
BBIBOJIBI 11O
pe3yibTaTam
UCCJIeI0BAHNUS;

Kpusonuneitnoe
IBWXKEHUE. [IBHKEHNE

20.09

bu6anoreka [JOK
https://m.edsoo.ru/f

pelmaTh pacyETHbIE
3a71a4¥ C SIBHO



https://m.edsoo.ru/ff0c3ada

MAaTEPUAIbHON TOUKHU
10 OKPY’KHOCTH

fOc3ada

3aIaHHON (PU3UIECKOU
MOJIEJIbIO, UCTIONB3YS
bu3nuecKue 3aKOHbI U
MPUHITUIIBI, HA OCHOBE
aHaJIn3a yCJIOBUS
3a/1a4yl BHIOUPATH
(U3UYECKYIO MOJICTTb,
BBLACIIATH (PU3NYECKHE
BEJTUYUHBI U (HOPMYJIBI,
HEOOXOUMbIE 1Jis €€
pelIeHus1, IPOBOIUTH
pacy€Thl U OLICHUBATH
PEaNbHOCTH
MOJTy4YE€HHOTO 3HAUYCHUS
busnueckon
BEITUYUHBL; U
OTIMICAaHUH TPABUIILHO
TPaKTOBaTh
(U3UIECKHUI CMBICIT
UCTIONB3YEMBIX
BEJTUYMH, UX
0003HaueHUs U
CIMHHMIIBI, HAXOIUTh
bopmyIIbI,
CBSI3BIBAIOILME TAHHYIO



https://m.edsoo.ru/ff0c3ada

(bU3UYECKYI0 BETUYUHY
C IPYTHUMH
BEJIMYMHAMU;

[TpuHIMIT
OTHOCHUTEJIBHOCTH
Ianmunes.
NuepunanbHbie

CHUCTCMBI OTCUECTA.

[TepBr1it 3ak0H
Hprotona

22.09

bubmmoteka IJOK
https://m.edsoo.ru/f
fOc3be8

YUYUTHIBATh TPAHUIIbI
MPUMEHEHUS
U3YYEHHBIX
(bu3HUEeCKUX MOJIEIICH:
MaTepualibHas TOUKa,
WHEpLHAJIbHAS CUCTEMA
OTCYETa;aHaIU3UPOBAT
b (pU3HMUECKUE
IPOLIECCHI U SIBJICHUS,
UCHOJB3YS PU3UYECKUE
3aKOHBI U
MPUHITUIIBL;PEIaTh
pacYETHBIE 3a4a4U C
SIBHO 3aJIaHHOU
bu3nYeCKOl MOJIETIBIO,
UCIIOJIb3YS (PUBUUYECKHE
3aKOHBI U IPUHIIHIIHI,
Ha OCHOBE aHaJIN3a
YCJIOBHS 337a4H
BBIOMPATH (PU3UYECKYIO
MO/I€JIb, BBIACIISTh
bu3nYecKre BETUINHBI



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

U GOpMyIIbI,
HEOOXOUMBIC IJIs &€
pEIIeHHUs, IPOBOIUTH
pacuéThl U OIICHUBATH
PEATBHOCTH
MOJTy9YCHHOTO 3HAYCHUS
busngeckon
BCITUIMHBL;

penaTh Ka4eCTBEHHBIE
3a/1auu: BHICTPAUBATh
JIOTUYECKU
HEMPOTUBOPEUUBYIO
LETIOYKY paCCy IACHUM
C OIOPOM Ha
W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3uYECKHE SIBIICHNUS,

Macca tena. Cuna.
[TpuHumn
CYIEPIIO3ULIUU CUJL.
Bropoii 3akoH
HeroTona st
MaTepUaIbHOU TOYKU

27.09

bubmoteka [JOK
https://m.edsoo.ru/f
fOc3be8

IpU OMTMCAHUU
MPaBUJILHO TPAKTOBATh
(bu3HYECKUil CMBICTT
UCTIOJIb3YEMBIX
BEJIMYMH, UX
0003Ha4YeHUS U

€ IMHUIIBI, HAXOIUTh

bopmyIbl,



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

CBSI3BIBAIOIIUE JTAHHYIO
(bU3HYECKYI0 BEIUUYUHY
C IpyTUMH
BEJTMYMHAMU;AHATTU3UP
oBaTh (hU3HYECKUE
MPOIIECCHI U SIBJICHUS,
UCTIONB3YS HU3HYECKUE
3aKOHBI U IPUHIIUIIBIL:

Il 3axoH
Hprorona;pemars
pacy€THBIE 33/1a4U C
SIBHO 3aJJaHHOU
(bU3nYECKO MOJIETBIO,
UCIIOJIb3Ys (PU3HUECKUE
3aKOHBI U IPUHIIHIIHI,
Ha OCHOBE aHaJin3a
yCJHOBUS 3a/1a41
BBIOMpATH (PU3UYECKYIO
MOJEb, BBIACISThH
dbu3nYecKre BEITUINHBI
U GOpMYyJIbL,
HEOOXOIUMBIE I €€
pelieHusi, MpOBOJIUTh
pacU€ThI ¥ OLICHUBATh
peanbHOCTh




Tpetuit 3aKoH
Hrerorona mis
MAaTepUaIbHBIX TOYEK

29.09

bubmoteka [JOK
https://m.edsoo.ru/f
fOc3be8

MOJy4YEHHOT'O 3HAYCHUS
buznyeckon
BEJINYWHBIL;

pelaTh KaYeCTBEHHbBIE
3a/J1a4M: BICTPAUBaTh
JIOTUYECKHU
HENPOTUBOPEUYUBYIO
LETOYKY paCcCy IACHUM
C OIOpOW Ha
V3yYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U
busznuecKkue SBICHUS;

IIPH OTIICAHUU
NIPAaBHJILHO TPAKTOBATh
(U3UIECKHUI CMBICIT
UCTIOJTb3YEMBIX
BEJIMYUMH, UX
0003HaueHUs U
CIMHUIIBI, HAXOUTh
bopmyIbl,
CBSI3BIBAIONINE JAHHYIO
(GU3NYECKYIO BEIUYUHY
C IpyruMu
BEJIMYMHAMU;aHATTH3UP
OBaTh (PU3NUECKHUE



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MPOIIECCHI U SIBJICHUS,
UCIIOJIb3Ys (PU3UUECKHE
3aKOHBI U TPUHITUIIBL:
Il 3akoH
HeroTona;pemath
pacYETHBIE 3aa4U C
SIBHO 3aJJaHHOU
(bu3nYECKON MOJIETBIO,
UCIIOJIb3YS (PU3UUECKHE
3aKOHBI U TIPUHITUIIBI,
Ha OCHOBE aHaJIn3a
YCJOBUS 3a/1a4U
BBIOMPATH (PU3NYECKYIO
MOJIEb, BBIACISIThH
buznYecKre BEITUINHBI
U GOpMYJIbI,
HEO0OXOUMBIC JUTS €
pelIeHHUs], IPOBOJIUTH
pacu€Thl U OLICHUBATh
pearbHOCTh
MOJTY4YE€HHOT'O 3HAYCHUS
buznyeckon
BCJTUIMHBL;

pelaTh KaYeCTBEHHbIE
3a/1auu: BHICTPANBATh
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3aKOH BCEMUPHOTO
TsaroreHus. Cuna
Tsokectu. [lepBas
KOCMHUYECKas
CKOpOCTb

04.10

bubmoteka IJOK
https://m.edsoo.ru/f
f0c3d00

JIOTUYECKH
HENPOTHUBOPEUYHBYIO
IIETIOYKY pacCyKICHHUH
C OIOpOW Ha
U3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

IpU OMUCAHUU
IPaBUJIbHO TPAKTOBATh
(bU3UYECKUIT CMBICIT
UCTIONB3YEMBIX
BEJIMYWH, X
0003Ha4YeHUS U
€IMHULIbI, HAXOJIUTh
bopmyIbI,
CBSI3BIBAIOILME TAHHYIO
(U3UYECKYIO BEIUUYHUHY
C IpyTUMHU
BEJIMYMHAMU;AHATTH3UP
oBaTh (hU3HUUECKUE
IPOLIECCHI U SIBJICHUA,
UCTIONB3YS (PU3HYECKUE
3aKOHBI M IPUHIUIIBL:
3aKOH BCEMHUPHOTO
TATOTEHUS; peIaTh



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

pAacYETHBIE 3aa4U C
SIBHO 3aJIaHHOU
bu3HUecKoil MOJIEIbIO,
UCIIOJIb3Ys (PU3UUECKHE
3aKOHBI U IPUHLMIIHI,
Ha OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4U1
BBIOMPATH (PU3NYECKYIO
MO/IEJIb, BBIICIISATh
bu3nUecKue BeIMUYUHbI
U GOpMYJIbI,
HEO0OXOUMBIE JUTS €€
pelieHus1, MPOBOJIUTh
paCYETHI U OLICHUBATH
pEATBHOCTH
IIOJIy4YEHHOI'0 3HAUYECHUS
buznIecKon
BEJINYUHBI;

pelIaTh KaYeCTBEHHbIE
3aJ]a4u: BBICTpanuBaTh
JIOTUYECKHU
HEMPOTUBOPEUUBYIO
LETIOYKY PACCYXKICHUN
C OIOpOW Ha
V3y4YECHHBIC 3aKOHBI,




3dKOHOMCPHOCTH U
(1)H3I/ILI€CKHC SABJICHHUA,

11

Cuna ynpyroctu.
3akoH ['yka. Bec Tena

06.10

bu6mnoreka IJOK
https://m.edsoo.ru/f
f0c3e18

IIPY OTNTMCAaHUN
MIPaBUILHO TPAKTOBAThH
(bU3UYECKUI CMBICTT
UCIIOJIb3yEeMbIX
BEJTUYMH, UX
0003HaueHus U
CIMHUIIBI, HAXOUTh
bopmybl,
CBSI3BIBAIOIINC JAHHYO
(bU3UYECKYIO BETUUUHY
C IpYTUMH
BEITUYMHAMU; PENIATh
pacu€THbIE 3aa4U C
SIBHO 3aJJaHHOU
bu3nYeCKOl MOJIETIBIO,
UCIIOJIb3Ys (PUBUYECKHE
3aKOHBI U TIPUHITUIIBI,
Ha OCHOBE aHaJIN3a
YCJIOBHSI 3a7]a4H
BBIOMpATH (PU3UYECKYIO
MOJIEJIb, BBIACIISTh
bu3nYecKre BETUINHBI

U GOpMyJIbL,



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

HEOOXOIUMBIC JUIS e&
pelICHUS, TIPOBOIUTH
pacyEThl U OIICHUBATH
peaIbHOCTh
MOJIyYCHHOTO 3HAYCHUS
busngeckon
BEJIUYMHBL;

peraTh Ka4eCTBEHHBIC
3aJ1ayu: BEICTPAMBaTh
JIOTUYECKHU
HETIPOTUBOPEUUBYIO
HETIOYKY pacCy XJICHUI
C OIOPOM Ha
W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3uYECKHE SIBJICHNUS,

12

Cuina TpeHus.
Koaddumment
Tpenus. Cuna
CONPOTHUBJICHUS TIPU
JBIDKCHUU Teja B
AKUJAKOCTH WIIU ra3e

18.10

bubmmoteka IJOK
https://m.edsoo.ru/f
fOc3f76

IIPY OTTMCAHUN
MPaBUJILHO TPAKTOBAThH
(bU3UYECKUIT CMBICIT
UCITOJIB3yEMBIX
BEITUYMH, UX
0003Ha4YeHUS U
CIMHUIIBI, HAXOUTh
bopmyIbl,
CBSI3BIBAIOIINE JAHHYO



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

(bU3UYECKYI0 BETUYUHY
C IpYTUMH
BEJTMYMHAMU; PEIIATh
pacy€THbBIC 3a/1a4U C
SIBHO 3aJIaHHOU
buznIeCcKOil MOJIETBIO,
UCTIONB3YS PUBNUYECKUE
3aKOHBI U TIPUHITUIIBI,
Ha OCHOBE aHaJIn3a
yCJIOBHS 3a7]a4U
BBIOMpATH (PU3UYECKYIO
MO/I€JIb, BBIACIISTh
bu3nYeCKre BETUUNHBI
U GOpMYJIbL,
HEOOXOIUMBIE I €€
penieHusi, IpoOBOJAUTh
pacu€Thl U OLICHUBATh
peanbHOCTh
MOJIy4YeHHOTO 3HAYCHUS
buznyeckon
BCJTUIMHBL;

peliaTh KaYeCTBEHHbBIC
3a/71a4M: BBICTPauBaTh
JIOTUYECKU
HEMPOTUBOPEUUBYIO
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[ToctynarenbHOE 1
BpAIIATEILHOE
NIBIOKEHHUE a0COJIFOTHO
TBEPIOIO Tea.
MowmeHT cunsl. [11nedo
CHJIBL. Y CIIOBUS
paBHOBECUS TBEPIOTO
TeJa

20.10

bubmmoteka [JOK
https://m.edsoo.ru/f
fOc41ab

LETOYKY pACCy X IACHUM
C OIOpOW Ha
V3YUYCHHbIC 3aKOHBI,
3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

IIPU ONKUCAHUU
PaBUIBLHO TPAKTOBATH
bu3HUecKuil CMBICT
UCIIOJIb3YEMBIX
BEJINYMH, UX
0003HaueHus u
€AUHULIbI, HAXO/IUTh
bopmyIIbI,
CBSI3BIBAIOLIUE JAHHYIO
(bU3UYECKYI0 BETUUUHY
C ApYTUMH
BEJIMUYMHAMU;AHATIA3UD
oBaTh (hU3HYECKUE
MPOIIECCHI U SIBJICHUSI,
UCIIOJIb3Ys (PU3HUECKUE
3aKOHBI U
MPUHITUTIBL;PEIIaTh
pacYETHBIE 3a4a4U C
SIBHO 3aJIaHHOM
(bU3UYECKO MOJIETIBIO,



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

UCTIONB3YS HU3HYECKUE
3aKOHBI ¥ IPUHITHIIHI,
Ha OCHOBE aHaJM3a
yCIIOBUS 337291
BBIOMpaTh (HPU3NUECKYIO
MOJIEITb, BBIACIISTh
bu3ndecKue BEITMIUHBI
U GOpMYyJIbL,
HEOOXOUMBbIE 1Jis €€
penieHusi, IpOBOJIUTh
pacy€Thl U OLICHUBATH
peaIbHOCTh
MOJTy4YE€HHOTO 3HAUCHUS
buznyeckon
BCJTUYMHBL;

peraTh Ka4eCTBEHHBIC
3a/1auu: BHICTPAUBATh
JIOTUYECKU
HEMPOTUBOPEUUBYIO
LETOYKY pacCy IACHUM
C OIOpOW Ha
U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3uYECKHE ABIICHNUS,

14

JlaboparopHas pabota

25.10

bu6anoreka [JOK

HCIIOJIB30BaTh




«3yuenne
PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO
JIIBIKEHUSA 0€3
Ha4vyaJIbHOU
CKOPOCTHY

https://m.edsoo.ru/f
f0c3620

TCOPCTUUCCKUC 3HAHUA

1o busuke B
MMOBCEHEBHOM  KU3HU
TUTST oOecrieueHus
0e30MacHOCTH npu
oOpaileHuu c
npudopamMu U
TEXHUICCKUMU
YCTPONCTBAMH, TSt
COXpaHEHUs 3JI0POBbs U
coOJroIeHUs HOPM
HKOJIOTUYECKOTO
TTOBEACHUS B

OKPYXKaIOIIEH Cpee;
paboTtath B rpymnre

C BBITIOJTHEHHEM
Pa3IMYHBIX COIMATBHBIX
pouei, IIJJAHUPOBATH
paboty IpyIIbI,
paloHaIbHO
pacnpenensirb
00513aHHOCTH U
TUTAHUPOBATh
JeSITEIbHOCTD B
HECTaH/IaPTHBIX

CUTyalUsAX, AaJECKBaTHO
OIIEHMBATh BKJIaJ1



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

KQXJIOTO0 M3 YYaCTHUKOB
TPYyNIbl B  pELICHUE
paccMaTpuBaeMon
IpoOIEMBI.

15

Nmnynec
MaTepualbHOU TOYKH,
CUCTEMBI
MAaTEpUAIBHBIX TOYEK.
Nmnynibe cuibl.
3aKOH COXpaHEHUs
VMITyJIbCA.
PeaktuBHOE
JBUYKEHUE

27.10

bubmoteka IJOK
https://m.edsoo.ru/f
f0c43d6

OIHCHIBATh
MEXaHUYECKOE

JBUKEHUE,  HUCHOJIb3YS
(¢uznyecKkue BEIMYUHBL:
UMITYJIBC TEINa; npu
ONMCAaHUM  IPABUIBHO
TPaKTOBaTh (PU3UUYECKHIA
CMBICII  MCHOJIb3YEMBIX

BEJINYMH, ux
0003HaYCHUS 51
€UHHALIBI, HAaXOIUTh
bopmyIbL,

CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYIO BEIUYHHY
C JIpYTHUMHU BCJIMYNHAM,
aHATM3UPOBATH
du3nuecKkue MpoIecchl
U SIBJICHUS, WCIIONB3YSI
dbu3nYecKue 3aKOHBI U
TIPUHIIATIBL: 3aKOH
COXPaHCHHS HMITyJIbCa,



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

pemaTh pacuéTHbIe
3aJa4u C SIBHO 3a/IaHHON
duznyeckoil Mojenbo,
UCTIONB3YST  (PU3UUECKHE
3aKOHBI U MPUHIIMIIBI, Ha

OCHOBE aHanan3a
yCJIOBHUS 3a/lauu
BBIOMPATh (PU3NYECKYIO
MOJIEJIb, BBIJICTISITh
¢uznyecKkue BEIUMYHHBI
U dbopmybl,
HEoOXOoauMble i €€
pelIeHusi,  TPOBOJIUTH

pacy€Trsl U OLIEHUBATH
pEAIIbHOCTH
IIOJyYEHHOI'O0 3HAYCHUS
(bu3UYECKON BEJIMUUHBI;
peuiaTb
Ka4eCTBEHHbBIC  3aJa4M:
BBICTPAUBATh JIOTUYECKHU
HENPOTUBOPEUYUBYIO
LETIOYKY PaCCYKIECHUM C
OIIOPOM HA U3y4YEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH u
(bU3UYECKHE ABIICHNUS,
WCIOJIb30BaTh TIpHU
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PabGoTa 1 MOIITHOCTH
cuibl. KuHeTnueckas
SHEPrus

MAaTEPUAIbHOU TOUKHU.

Teopema 06
U3MEHEHUU
KUHETHYECKON
SHEPTUH

01.11

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c4502

peneHun y4eOHBIX
3a1a4y COBPEMCEHHBIE
UH(POPMAITMOHHBIE
TEXHOJIOTUH JJIs1 TIOUCKA,
CTPYKTYPHUPOBaHMS,
MHTEpIpPETalnn "
IpeCTaBICHUs Y4eOHOM
U HAYYHO-TIOMYJIAPHOU
uH(popmaru,
IIOJTy4YEHHOHU u3
Pa3IMYHBIX UCTOYHHKOB,
KPUTHUYECKU
aHaJIU3UPOBATh

IOy YaEMYIO
uHdOpMaIuIo;

OMMCHIBATH
MEXaHHYECKOE
JBIDKEHUE, UCIIOJIB3Y S
(bu3nYECKUC BETUINHBI:
KHHETHUYECKas SHePT U,
MOTEHIIHAIbHAS
DHEPIrHUs, MeXaHU4YeCKas
paboTa, MexaHUYeCKas
MOIIIHOCTD; IIPH
OINHMCAHUH TPABUILHO



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

TpakToOBaTh (pU3NYECKUI
CMBICJI UCIIOJIb3YEMBIX
BEITUYMH, X
0003HaueHUS U
CIMHUIIBI, HAXOUTh
dbopmyIIbI,
CBS3BIBAIOIIUE JAHHYIO
(U3UYECKYIO BETUYHUHY
C IPYTHMH BEIMYNHAMH,
aHAJIN3UPOBATh
(bU3UYIECKHE MPOIIECChI
U SIBJICHUS, UCTIOJIB3YS
dbu3nYeCKre 3aKOHbBI U
TPUHITUIIBL:, 3aKOH
COXpaHEHUs
MEXAHUYECKON DHEPIUH,
;pemiaTh pacu€THbIE
3aJ1auM C SIBHO 3aJIaHHOU
bu3nYeCKOl MOJIETIBIO,
UCTIOJIb3YS (PU3UUECKHE
3aKOHBI U TIPUHITUIIBI, HA
OCHOBC aHAJIN3a
YCIIOBHSI 3a71a4H
BBIOMpATH (PU3UYECKYIO
MOJIEJIb, BBIACIISTh
(bU3UYECKHE BETUINHBI

u GOpMyJIbL,




HEOOXOUMBbIE 1Jis €€
peuieHus, IpOBOAUTh
pacYETHI U OLICHUBATH
peaIbHOCTh
NOJIy4YEeHHOTO 3HAUCHUS
(u3nYeCKOi BETNUMHBI,
pemarsb
KaueCTBEHHbIE 33]1aUu:
BBICTPAMBATh JIOTUYECKU
HEIIPOTUBOPEUYHBYIO
LEMIOYKY PACCyKJICHUN C
ONOpPOW HAa N3yUYEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH H
(bu3UYECKHE SABIICHNUS,
UCITI0JIB30BAaTh IIPU
penieHn yuyeOHbIX
3a/1a4 COBPEMEHHbIE
UH(OpMAaIMOHHbBIE
TEXHOJIOTUHU ISl [IONCKa,
CTPYKTYPUPOBaHMS,
UHTEPHpPETALNUU U
npeACTaBiIeHUs yueOHOM
Y Hay4YHO-TIOITYJIIPHOMN
uHdopMaIm,
IIOJTyYEHHOH U3
Pa3IMYHBIX UCTOYHHUKOB,




KPUTUYECKH
aHaU3UPOBAThH
HOJy4aeMyo
uH(pOpPMAIIHIO;

OITMCBIBATD
MCXaHHNYCCKOC
ABUIKCHUC, UCIIOJIB3Y
(bHSH‘IGCKHe BCJINYUHBI.

IloTennuanpHas OTEHIHATbHAS
OHEPru-. DHEPIrus; Npu ONMCAaHUU
[ToTennuanpHas IPaBUJILHO TPAKTOBATH
SHEPTHUsl YIIPYTro bnomoreka HOK  ¢pusmueckuii cMBICT
17  nepopmupoBaHHOM 08.11 https://m.edsoo.ru/f = ucmosb3yembIx
NPYKUHBI. fOc461a BEJINYNH, UX
[MoTeHIUaNbHA 0003HaueHUs U
SHEPrUs Tea BOIU3U CANMHULBI, HAXOUTD
MMOBEPXHOCTHU 3EMIIN opmysl,
CBSI3BIBAIOIINE JAHHYIO
(bU3UYECKYI0 BEIUUUHY
C IPYTHMH BEIMYNHAMH,
[ToTenuuanpHBIC U Bubmmorexa LIOK OTIMCHIBATH
1g | HETOTCHIKATbHbIE 1011 https://m.edsoo.ru/f MEXaHUYECKOEe

cuitbl. CBs13b pabOTHI
HETOTEHITUATBHBIX

fOc478c

JBIDKEHUE, UCTIOJIB3Y S
bu3ndecKue BeITMYNHBIL:



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

CHJI C U3MEHECHHUEM
MEXaHUYECKOM
SHEPTUU CUCTEMBI
Tea. 3aKOH
COXpaHEHHUs
MEXaHUYECKOM
SHEpPrun

MIOTEHITHATbHAS
SHEPrus, MEXaHUIeCcKast
paboTta, MexaHu4ecKas
MOIIIHOCTD; MIPH
OMHCaHUU TPABUIHHO
TPAaKTOBATh (PU3UUCCKUN
CMBICTT HICTIOJTh3yEMBIX
BEJIMYUMH, X
0003HaueHus u
CIMHUIIBI, HAXOIUTh
dbopmyIIbI,
CBSI3BIBAIOILUE TAHHYIO
(U3UYECKYIO BEIUUYHUHY
C IPYyTHMU BEITMYHMHAMU;

IIPH OITUCAHHUH
NPaBUJIHHO TPAKTOBATH
(bU3UYECKUIT CMBICIT
UCTIOJTb3YEeMBIX
BEJIMYWH, MIX
0003HaueHus U
CIMHUIIBI; YKa3bIBATh
bopmyIIbI,
CBSI3BIBAIONINE JTAHHYIO
($U3NYECKYIO BETUYUHY
C IPYTUMU BEIIMYNHAMM,
aHAJTU3UPOBATh




bu3uYECKHe MPOIEeCCh
U SIBJICHUS, UCTIOJIB3YS
bu3ndecKue 3aKOHbI U
MPUHITUTIBL: 3aKOH
COXpaHECHUS
MEXaHUYECKOMN IHEPTUH;
pemath pacyéTHbIe
3aJa4d C IBHO 3aJJaHHON
(bU3UYECKO MOJIETBIO,
UCIIOJIb3YS (PU3UUECKHE
3aKOHBI ¥ TIPUHIIUIIBI, Ha
OCHOBE aHaju3a
yCJIOBUS 3a/1a4u
BBIOMPATH (PU3NYECKYIO
MOJICTb, BBIICIIATH
(bU3UYECKHE BETUINHBI
U GOpMYyJIbL,
HEOO0XOIUMBIE I €€
peleHusi, MpOBOUTh
pacu€Thl U OLICHUBATh
pETbHOCTH
MOJTY4YE€HHOT'O 3HAYCHUS
(bu3UYECKON BEJIMUUHBL;
peliaTh
Ka4eCTBEHHBIC 3a]a4u:
BBICTpanBaTh JJOTHYECKHU
HEMPOTUBOPEUUBYIO




LEMOYKY PACCYKJICHUM C
OTOPO Ha U3yUYEHHBIE
3aKOHBI,
3aKOHOMEPHOCTHU U
bu3ndecKue SIBICHNUS;
UCITIOJIB30BATh MIPU
pelIeHN Y4eOHbIX
3a/1a4 COBPEMEHHbBIE
nH(pOpMaITMOHHBIE
TE€XHOJIOTUH 7151 TIOUCKA,
CTPYKTYpPUPOBaHUS,
WHTEPIIPETALNN U
npeACTaBlICHUs yueOHOM
Y Hay4YHO-TIOITYJIIPHOMN
uHdopmaIu,
IIOJTy4EHHOH U3
Pa3IMYHBIX UCTOYHUKOB,
KPUTHYECKHU
aHaJIU3UPOBATh
MOJTYYaEMYIO
uHdOpMaIuIo;

19

JlaGoparopHas pabota
«HccnenoBanue
CBSA3U pabOTHI CUJIBI C

15.11

BBITIOJIHSATh
AKCIIEPUMEHTBHI 110
UCCIICIOBAHHIO
(bU3UYECKUX SBICHUN 1




U3MCHEHHUEM
MEXaHUYECKOM
SHEPrUM Teja Ha
MIPUMEPE PACTSKEHUS
PE3UHOBOTO KIyTa

IPOLIECCOB C
UCIOJIb30BAaHUEM
MPSIMBIX U KOCBEHHBIX
U3MEPEHUN, IIPU ITOM
dbopMynupoBaTh
npoOJieMy/3anady u
TUINOTE3y Y4eOHOTO
AKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY U3
IPEII0KEHHOTO
000pyI0oBaHUA,
MIPOBOJIUTH OTBIT U
(bopMyIMpOBATH
BEIBOJIBI;

OCYIIECTBIISATh
psIMbIE U KOCBEHHBIE
U3MepeHus PU3NYECKUX
BEJIMYUH, TIPU ATOM
BBIOMPATH ONTUMAJTBHBINA
Croco0 u3MepeHus u
UCIIOJIb30BaTh
W3BECTHBIC METO/IbI
OLIEHKH TTOTPEIIHOCTEN
U3MEpPECHU;

UCCIIEIOBATh
3aBHUCHUMOCTH MEXIY
bu3nIeCKUMU




BEJTUYMHAMMU C
UCIOJIb30BAaHUEM
IPSAMBIX U3MEPEHUN,
IpU ATOM
KOHCTPYUPOBATh
YCTaHOBKY,
buKcupoBaTh
pe3yJIbTaThl
MOJTy4YEHHOMN
3aBUCHUMOCTH
(bu3MYEeCKUX BEJIMYUH B
BU/JIE TAOJIUII U
rpaduKoB, JeNaTh
BBIBO/IbI 110 pe3yJIbTaTam
UCCIIEIOBAHUS;

co0mo1aTh
npasuia 0€30MacHOro
Tpy/Aa MpU MPOBEICHUN
MCCIIEIOBAHUM B PaMKax
y4eOHOTO
IKCIIEPUMEHTA, YU4eOHO-
HUCCIIEeI0BAaTEIILCKON U
IIPOEKTHOMN
JEATEIIbHOCTH C
UCIIO0JIb30BaHUEM
U3MEPUTETHHBIX
YCTPOUCTB U
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KonTtpoasHas paboTa
10 TEME
«Kunemaruka.
JlnHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHUKE»

17.11

bubmmoteka IJOK
https://m.edsoo.ru/f
fOc4b74

71a60paTOPHOTO
000pyI0BaHUS,

pelmaTh pacyETHbIE
3a/1auu ¢ SIBHO 33JJaHHOM
bu3HUecKoil MOJIEIbIO,
UCTIONB3YS HU3HYECKUE
3aKOHBI U TIPUHITUIIBI, HA
OCHOBE aHaJIu3a
yCJIOBHS 3a1a4U
BBIOMpATH (PU3UYECKYIO
MOJIEITb, BBIACISTH
bu3nYeCKre BETUINHBI
U GOpMYJIbI,
HEO0OXOUMBIC JUTS €
peIIeHus, TPOBOANTH
pACYETHI U OLICHUBATH
peaTbHOCTh
MOJIy4YeHHOTO 3HAYCHUS
(bU3UIECKON BEIIMYHUHBL;

perarhb
KaueCTBCHHBIC 33JIa4H:
BBICTPAWBATh JIOTHYECKU
HEMPOTUBOPEUYUBYIO
LENOYKY PACCYXKIACHUM C
OIIOPOM Ha U3YyYECHHBIE



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
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OcHOBHBIC
MTOJIOKEHUS
MOJIEKYJISIPHO-
KMHETHYECKOU
Teopuu. bpoyHoBckoe
JIBIDKCHHE.

29.11

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc4dc?

3aKOHBI,
3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;
UCIIONIb30BaTh NPU
penieHn y4eOHbIX
3aJ1a4 COBPEMEHHBIE
MH(POPMAILIMOHHBIE
TEXHOJIOTHH JIJIs TIOUCKA,
CTPYKTYypHUPOBAHHUS,
UHTEPIIPETALNN U
IpeJCTaBICHUs yueOHOU
U Hay4YHO-TIOIYJISIPHOM
uH(popmarm,
IIOJTyYEHHOM U3
Pa3IMYHbIX UCTOYHUKOB,
KPUTHYECKU
aHATM3UPOBATH
MOJIy4aeMY10
uH(pOpMaIHIO;

pacrno3HaBaTh
dbuznYecKue IBICHUS
(mporuecchsl) u
OOBSCHSTH NX HA OCHOBE
3aKOHOB MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

Muddysns

CTPOCHWSI BEIIIECTBA
nadQysus,
OpOYyHOBCKOE
TBIDKEHUEC;
aHAJIN3UPOBATh
duznyecKre mpoIecchl
¥ SIBJICHUS, UCTIONB3YS
bu3nYeCKHe 3aKOHbBI U
TIPHHIIATIBL:
MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOPHUIO
CTPOCHUS BEIIECTBA;

Xapakrep IBUKECHUS
U B3aUMOJIENCTBUA
JacTHUII BEIIECTBA.

YUYUTHIBATh
TPaHULIbl IPUMEHEHUS
W3YUYCHHBIX (PU3UYECKUX
MOJIeJIEH: UacaIbHBIN
ras3, MOJICJIM CTPOCHUS

22 01.12
Mogaenu ctpoeHus ra3oB, )KUJKOCTEH 1
ra3oB, )KMIKOCTEH 1 TBEPJBIX TEJI, IPU
TBEPABIX TEIN peleHnu PU3NIEeCKUx

3a7ad4;

Macca Mmomneky. IIpU OITMCAHUU

23  KommuectBo 06.12 MPaBWIbHO TPAKTOBAaTh
BEILECTBA. (bu3HUecKuil CMbICTT




ITocTossHHAas
ABoraapo

HCIIOJIb3YEMbIX
BEJINYMH, UX
0003HaYCHUS H
CAUHUIIBI, HAXOIUTh
dbopMybI,
CBSI3BIBAIONINE JTAHHYIO
(bU3UYECKYIO BETUIUHY
C IPYTHMH BEIMYNHAMH,
OIIUCHIBATH
W3YUYCHHBIC TETJIOBHIC
CBOMCTBA TEN U
TEIJIOBBIC SIBJICHMUS,
UCIIOJIb3YS (PU3NYECKHE
BEJIMYMHBI: JaBIICHUE
rasa, TemMIeparypa,
CpeaHss KHHEeTHYeCcKas
SHEPrusi XaOTUYECKOT0
JBIDKEHUS MOJICKYJI,
CpeAaHEeKBapaTHIHAs
CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIIOTHI,
IIPY OTTMCAaHUN
MPaBUJILHO TPAKTOBATH
(U3UICCKHUI CMBICIT
UCITIOJIb3yEMBIX
BEJIMYHH, UX
0003HaYCHUS U
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TerutoBoe
paBHOBECHE.
Temnepatypa u €€
n3mepenue. [llkana
temneparyp Llenbcus

08.12

CIMHUIIBI, HAXOIUTh
dbopmyIIbI,

CBSI3BIBAIOIIME TAHHYIO
(U3UYECKYIO BETUYUHY
C IpYTHMH BEIMYHHAM,;

pacno3HaBaTh
bu3nYecKUe SIBJICHUS
(mpoueccsl) u
OOBSICHATH UX HA
OCHOBE 3aKOHOB
MOJIEKYJISIPHO-
KMHETHYECKOU TeOpHH
CTPOCHUS TEIIJIOBOE
paBHOBECHUE;
OTIMCHIBATH
W3YUYCHHBIC TEIIJIOBBIC
CBOWCTBA TEN U
TETJIOBBIC SIBJIICHHS,
UCTIOJIb3YS (PU3UUECKHE
BEITUYNHBI:
TEeMITepaTypa;
TIPH OITHUCAHHH
PaBUJILHO TPAKTOBATH
(U3UIECKHUI CMBICIT
UCITIOJIb3yEMBIX




BEJIUYHH, UX
0003HaYeHHUA U
€JIMHHUIIBI, HAXOJUTh
bopMybI,
CBSI3BIBAIOIINC JAHHYO
(U3UYECKYIO BETUYHHY
C IPYTHMH BEIMYNHAMH,

25

WUneanpHbI Ta3 B
MKT. OcHoBHOE
ypaBHeHne MKT

13.12

bubmoteka [JOK
https://m.edsoo.ru/f
fOc4fde

OIHCHIBATh
U3YyYCHHBIC TETIJIOBBIE
CBOWCTBA TEN U
TEIUIOBBIE SIBJICHUS,
UCHIOJIB3YS PU3UYECKUE
BEJIMUNHBI:
CpeIHEKBapaTUIHas
CKOPOCTb MOJIEKYI,
BHYTPEHHSS1 SHEPIHS;
IpU OMUCAHUU
MPAaBUJILHO TPAKTOBATh
(bu3HYECKUil CMBICTT
UCTIOJIBb3YEMBIX
BEJIMYMH, UX
0003HaYeHUS U
€IMHUIIBI, HAXOJIUTh
bopmyIbl,
CBSI3BIBAIOILME TAHHYIO



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

26

AOGcoinoTHas
TeMIIepaTypa Kak
Mepa CpeaHen
KUHETHUYECKOU
SHEPIrUU ABUKECHHUS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneripona

15.12

bu6mnoreka IJOK
https://m.edsoo.ru/f
fOc51le

(bU3HYECKYI0 BEIUUUHY
C IPYTHMH BEIMYHUHAM;

pacrno3HaBaTh
busnueckue sIBICHUS
(mporueccrl) 1
OOBSCHSITh NX HA OCHOBE
3aKOHOB MOJIEKYJIIPHO-
KMHETHUYECKOU TeOpHH
CTPOCHHUS BEIIECTBA:
CBSI3b MEXKITY
napamMeTpaMu
COCTOSIHHS Ta3a B
U30MPOIIECCaX;
IIPU OTNIMCAHUU
PaBUJILHO TPAKTOBATH
(bU3UYECKUIl CMBICT
UCITOJIB3yEMBIX
BEITUYMH, UX
0003HaYeHUS U
CTMHUIIBI, HAXOUTh
bopmyIIbL,
CBSI3BIBAIOIINE JAHHYO
($U3NYECKYIO BETUUUHY
C ApyIr'uMH BEeJIMYHHAM;



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
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3akoH /lanpTOHAa.
I'a30BBIE 3aKOHBI

20.12

pacro3HaBaTh
dbusnueckue sIBICHUS
(mporuieccsl) 1
OOBACHSTH UX Ha
OCHOBE 3aKOHOB
MOJICKYJISIPHO-
KMHETUYECKOU TEOpUHU
CTPOCHHUS BEIICCTBA:
MOBBIIICHUE JaBICHUS
rasa IMpu €ro
HarpeBaHUM B
3aKpBITOM COCY/IE,
CBSI3b MEXKIY
napamMeTpaMu
COCTOSIHHS Ta3a B
U30IpoIIeccax;
pelmaTh pacyETHbIE
3a7]a4¥ C SIBHO 3aJaHHOU
bu3HUecKoil MOJIEIbIO,
UCTIOJIb3YS (PU3UUECKHE
3aKOHBI U TIPUHITUIIBI, HA
OCHOBE aHalln3a
YCJIOBHSI 3a7]a4H
BBIOMPATH (PU3UYECKYIO
MOJIEJTb, BBIACISTh
bu3nYecKre BETUINHBI




1 HOpMYyIIBI,
HEOOXOUMBbIE 1Jis €€
pelIeHus, TIPOBOAUTH
pacYETHI U OLICHUBATH
PEaNbHOCTh
MOJy4YE€HHOT'0 3Ha4Y€HUs
(u3NYECKOI BETNYNHBI;
pemiathb
KayeCTBEHHBIC 3aJa4u:
BBICTPauBaTh JIOTHUECKU
HENPOTUBOPEUHBYIO
LENOYKY pacCyKIEHUI ¢
ONIOPOM HA N3yYECHHBIC
3aKOHBI,
3aKOHOMEPHOCTH U
(bu3uYECKHE SABIICHNUS,
UCTIONIb30BaTh NIPU
penieHnn yuyeOHbIX
3a/1a4 COBPEMECHHBIE
uH(OPMAITMOHHbBIE
TEXHOJIOTHH ISl TIOUCKA,
CTPYKTYypUPOBaHHUS,
UHTEPIIPETALNN U
npeCTaBICHUs yueOHOU
Y Hay4YHO-TIOITYJIIPHOMN
uHdopMaIu,
IIOJIy4EHHOH U3




28

JlabopartopHas pabota
«HccaenoBanne
3aBUCUMOCTH MEXTY
napameTpamu
COCTOSIHHUSI
Pa3peKEHHOTO Ta3a

22.12

Pa3IMYHBIX UCTOYHUKOB,
KPUTUYECKH
aHAIM3UPOBATH
HOJy4YaeMyo
uHOpMAIIHIO;

UCII0JIb30BaTh
TEOPETUYECKHUE 3HAHUS
1o ¢U3uKe B
IIOBCEHEBHOM KU3HU
JUTsl o0ecrieyeHust
0€30MacHOCTH MPU
00pallleHUH! C
npudbopamu u
TEXHUYECKUMU
YCTPONCTBAMH, JJIS
COXpaHEHUS 3I0POBbS U
cOOJII0JIEHUSI HOPM
HKOJIOTUYECKOTO
MOBEJCHUS B
OKPYXKaIOIIEH Cpee;

paboTtath B rpyrre
C BBITIOJTHEHUEM
Pa3ITUYHBIX COIMAIIBHBIX
pOJIEH, INIAHUPOBATH
paboTy rpynibl,




paroHaIbHO
pacmpenensThb
00S13aHHOCTH H
TJIAHUPOBATH
JeSATEILHOCTD B
HECTaH/IaPTHBIX
CUTYaIIUsX, aJICKBaTHO
OTICHUBATH BKJIA]T
KaKJIOTO U3 YIaCTHUKOB
TPYNIBI B PEIICHUE
paccMaTpruBaeMoit
POOJIEMBI.

29

N3omnporecco B
UJIeaIbHOM Ta3e v X
rpadguueckoe
MIPECTaBIICHUE

24.12

bubmmoteka IJOK
https://m.edsoo.ru/f
fOc570e

UCCIIEI0BATh
3aBUCHUMOCTH MEXKIY
bu3nIeCKUMU
BEJTMYMHAMMU C
UCIIOJIb30BaHUEM
MPSMBIX U3MEPEHU,
IpU 3TOM
KOHCTPYHPOBAThH
YCTaHOBKY,
¢dbuKcupoBaTh
pe3yJIbTaThl
IIOJTyYEHHOHU



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

30

BryTpennss sHeprus
TEPMOJAMHAMUYECKOMN
CHUCTEMBI U CTIOCOOBI
€€ U3MCHECHUS.
KonnyecTBo Temnorsl
u paborTa.
BryTpennss sHeprus
OJJHOATOMHOTO
WJICAUTBHOTO rasza

27.12

bu6mnoreka [JOK
https://m.edsoo.ru/f
f0c5952

3aBUCHMOCTH
(U3UYECKUX BEIIMYMH B
BHUJIE TAOJIHUIL U
rpadukoB, genaTh
BBIBOJIBI IO pe3yJIbTaTaM
UCCIICOBAHHS,;

OTIHCHIBATh U3yUEHHBIC
TEIUIOBbIE CBOMCTBA Tell
U TEIUIOBbIC SIBJICHUS,
UCHIOJIB3YS PU3UYECKUE
BEJIMYUHBI: KOJIMYECTBO
TEIJIOTHI, BHY TPECHHSISI
3Heprus, padboTa rasa;
IPY ONUCAHUU
PAaBUJILHO TPAKTOBATh
(bU3UYECKUIl CMBICT
UCIIOJIb3yEeMbIX
BEITUYMH, UX
0003HaYeHUS U
CTMHUIIBI, HAXOUTh
bopmyIIbL,
CBSI3BIBAIOIME TAHHYIO
($U3NYECKYIO BETUUUHY
C ApyIr'uMH BEeJIMYHHAM;



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

31

32

Bue! Termonepenaun

VY neapHas
TEIIOEMKOCTbD
BEIIESCTRA.
KonnyecTBO TEIIOTHI

29.12

10.01

bubmmoteka IJOK
https://m.edsoo.ru/f
fOc5c36

bu6moreka IJOK
https://m.edsoo.ru/f
fO0c5c36

OTHCHIBAThH U3yUCHHBIC
TEIUIOBBIC CBOWCTBA TEIl
Y TETUIOBBIC SIBJICHUS,
UCTIONB3YS HU3HYECKUE
BEJIMYMHBI: KOJTUYECTBO
TEIUIOTHI, BHYTPEHHSIS
sHEprusi, pabora rasa,
IIPY ONTMCAHUA
MIPaBUILHO TPAKTOBATH
bu3HUeCcKuil CMBICTT
UCIIOJIb3yEMbIX
BEJTUYMH, UX
0003HaueHus u
CIMHMIIBI, HAXOUTh
bopmyIIbI,
CBSI3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BETUUUHY
C IPYTHMH BEIMYUHAM;
aHAJIM3UPOBATh
bu3HUecKue MpOIECChI
U SIBJICHUS;

OIMCHIBATh U3YUYEHHBIC
TEMJIOBBIC CBOMCTBA
TEJI ¥ TEIJIOBBIC
SIBJICHUS, UCIIOJIb3YSI



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

MIpH TETUIoNIepeaye.
Anrna0baTHBIN MpoIece

[TepBblii 3aK0H
TEPMOJIUHAMUKU U
€ro NMpUMEHEHNE K
usomnpoueccam

12.01

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

duznyeckue
BEJTUYMHBI: KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabora rasa,
yAelbHas
TEIJIOEMKOCTh; TIPH
OTIFICAaHUH TIPABHIILHO
TPaKTOBATh
(bu3HUeCcKuil CMBICT
UCIOJIb3yEeMbIX
BEJTUYMH, UX
0003HaueHUs U
CIMHHUIIBI, HAXOUTh
bopmyIbl,
CBSI3BIBAIOIINE JAHHYO
(U3UIECKYIO BETUINHY
C JIpYyTHMHU BCJIMYNHAM,
aHAJIM3UPOBATh
bu3HUecKue MpoIEeCcCh
U SIBJICHUS;

aHAJIU3UPOBATh
(bu3HUeCcKue MPOIECCHI
U SIBJICHUS, UCTIOJIB3Y S
bu3nYecKre 3aKOHbBI U
IIPUHLIUIIBL TIEPBbIN



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

3aKOH
TCPMOANHAMUKHU,

HeoGpatumocts
MIPOIIECCOB B

bubmmoreka IJOK

OMHCHIBATH U3yUECHHBIE
TEIJIOBbIE CBOMCTBA TEJ
Y TEIJIOBBIE SIBJICHHUS,
KO3 GUITUEHT
IIOJIE3HOTO JECUCTBHS
TEIJIOBOTO JIBUTATEJIS;
IIPY ONTMCAaHUN
MPaBUWIbHO TPAKTOBATh
(bU3UYECKUIT CMBICIT

34  upupojue. Bropoii 17.01 https://m.edsoo.ru/f
3aKOH f0c6230 HETOJILYCMBIX
BEJIUYUH, HX
TCPMOAMHAMMUKH 0003HaYCHUS U
CIMHUIIBI, HAXOUTh
bopmyIIbI,
CBSI3BIBAIOIINE JTAHHYIO
(U3UICCKYIO BETUINHY
C IPYTUMU BEJIHYHHAM;
OOBSICHATH
[TpuHIMIT TENCTBUS U bu6moreka IIOK | ocHoBHBIE HPHUHIIATIBI
35  KII/J] TermoBoi 24.01 https://m.edsoo.ru/f = nelicTBus MaruH,

MalllnHBI

f0c600a

npudOpOB U
TEXHUYECKUX



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

36

[ukn Kapuo u ero
KIT

26.01

YCTPOMCTB; pa3iandaTh
YCIIOBUS UX
0e30macHOTo
HCIIOJIL30BaHUS B
MMOBCEHEBHOM JKH3HMU;

00BACHATH
OCHOBHBIE TTPUHITUTIBI
JICMCTBUS MaIllWH,
pudOpPOB U
TEXHHYCCKUX
YCTPOMCTB; pa3ianyaTh
YCJIOBUS UX
0e301macHoOTo
HCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

37

JKOJIOTUYECKUE
IPOOJIEMBI
TETUIOPHEPTETUKHU

31.01

PUBOJIUTH
pUMEPHI BKJIaa
POCCHICKUX U
3apyOeKHbIX YUEHBIX-
(bU3UKOB B pa3BUTHE
HayKH, 00bsCHEHUE
IPOLIECCOB
OKpYKaroIIero MUpa, B
pa3BUTHE TEXHUKHU U




38

O6o0maromuit ypok
«MounekynspHas
¢busuka. OCHOBBI
TEPMOIUHAMUKI

02.02

bu6mnoreka [JOK
https://m.edsoo.ru/f
f0c6938

TEXHOJIOT UM,
HCIOJIb30BaTh
TEOPETUYECKHUE 3HAHUS
o ¢pu3nKe B
ITOBCEIHEBHOM JKU3HU
T oOecTieueHust
0€301acHOCTH MPHU
00pallleHUH C
npudopamu u
TEXHUYECKUMHU
YCTPOMCTBAMH, IS
COXpaHEHMUS 310POBbS U
cOOJII0JIEHUSI HOPM
AKOJIOTMYECKOTO
MOBE/ICHUS B
OKPYKarolIeu Cpee;

pelaTh pacyETHbIE
3a7]a4¥ C BHO 3aJJaHHOU
bu3HUecKoil MOJIEIbIO,
UCIIOJIb3YS (PU3HUECKUE
3aKOHBI U IPUHIIUIIBI, Ha
OCHOBE aHAJIN3a
yCJOBUS 3a/1a41
BBIOMpATH (PU3UYECKYIO
MOJIENb, BBICISTh



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

bu3znuecKue BeIMUYUHbI
1 HOpMYIIBI,
HEOOXOMBbIE AJis €€
pelIeHus, TIPOBOAUTH
pacYETHI U OLICHUBATH
peaIbHOCTh
MOJIy4YeHHOTO 3HAUCHUS
(bU3UYECKON BEIMUUHBIL;
pemiathb
KayeCTBEHHbIE 3aJa4u:
BBICTPAuBaTh JIOTHUECKU
HENPOTUBOPEUHBYIO
LETNOYKY PACCy X IACHUM C
ONIOPOM HAa N3yYCHHBIC
3aKOHBI,
3aKOHOMEPHOCTH U
dbuznYecKue SBICHNUS,
UCTIONIb30BaTh NIPU
penieHn yuyeOHbIX
3aJ1a4 COBPEMEHHbIE
uH(OPMAITMOHHbBIE
TEXHOJIOTHH JIJIs TIOUCKA,
CTPYKTYypHUPOBaHHUS,
UHTEPIIpEeTALUU U
IpeCTaBICHUs yueOHOU
Y Hay4YHO-TIOITYJIIPHOMN
uH(popmaru,




MOJIYyYCHHOH U3
Pa3IMYHBIX UCTOYHHUKOB,
KPUTHYECKHU
aHaJIM3UPOBATh
MOJTy4aeMY0
uHpopMaIuio;
PUBOJIUTH
pUMephI BKJIa1a
POCCHICKUX U
3apyOEKHBIX YUEHBIX-
(bU3UKOB B pa3BUTHE
HAyKH, OObSICHEHUE
MIPOIIECCOB
OKpY>Karollero Mupa, B
pa3BUTHE TEXHUKU U
TEXHOJIOTHH;
UCII0JIb30BaTh
TEOPETUYECKHUE 3HAHUS
1o ¢u3MKe B
ITOBCEHEBHOM KU3HU
JUTsl oOecTieyeHust
0€30MacHOCTH MPU
0o0OpallleHuH ¢
npudbopamu u
TEXHUYECKUMU
YCTPOMCTBAMH, IS
COXpaHEHUS 3I0POBbS U
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KontposnbHas pabota
10 TEME
«MounekynsapHas
¢busuka. OCHOBBI

07.02

bubnmoteka [JOK
https://m.edsoo.ru/f
f0c6a50

cOOJII0JIEHUSI HOPM
AKOJIOTUYECKOTO
NOBEACHUS B
OKPYXKaIOIIEH Cpee;

paboTath B rpyIe
C BBITIOJIHEHUEM
Pa3IMYHBIX COLIMAIIBHBIX
poJiel, INIAHUPOBATh
paboTy Tpynibl,
paloHaIbHO
pacupenesnsiTh
00513aHHOCTH U
IJIaHUPOBATH
NEeSATEIbHOCTD B
HECTaHJAPTHBIX
CUTYaIUsIX, aJIEKBaTHO
OLICHUBATh BKJIA]T
Ka)KJIOTO U3 YYaCTHUKOB
TPYNIBI B PEIICHUE
paccMaTpuBaeMou
POOJIEMBI.

pemaTrh pacy€THbIE
3aJ1a4yy C SIBHO 3aJlaHHOU
(bU3UYECKO MOJIEIIBIO,
UCIIOJIb3Ys (PU3HUECKUE



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

TCPMOAUHAMUKHN

3aKOHBI U IPUHITUIIBI, HA
OCHOBE aHaJlu3a
yCIIOBUS 3a71au
BBIOHpATh PU3UIECKYIO
MO/JI€JIb, BBIJICIATD
bu3znuecKue BeIMUYUHbI
1 HOpMYyIIBI,
HEOOXOIUMBIE I €€
pereHus, IPOBOAUTH
pacy€Thl U OLICHUBATH
PEaIbHOCTh
MOJyYE€HHOT'0 3HaUYEHUs
(bU3UYECKON BEJIMUUHBL;
pemiathb
KaueCTBEHHbIC 33]1a4H:
BBICTPAWBATh JIOTHYECKU
HEMPOTHUBOPEUHBYIO
LETOYKY paCCy IACHUM C
ONIOPOM HA N3yYCHHBIC
3aKOHBI,
3aKOHOMEPHOCTH U
dbuznYecKue SBICHNUS,
UCTIONIb30BaTh NIPU
pElIeHUN yU4eOHBIX
3aJla4 COBPEMEHHBIE
uH(OPMAITMOHHBIE
TEXHOJIOTHH JIJIs TIOUCKA,




CTPYKTYpHUPOBaHH,
UHTEPIIPETALNN U
IpeCTaBICHUs YaeOHOU
Y Hay4YHO-TIOITYJIIPHOMN
uHbopMaIuy,
MOJIYyYCHHOH U3
Pa3IMYHBIX UCTOYHUKOB,
KPUTHUECKU
aHATM3UPOBATH
HOJIy4aeMyo
uHdOpMaIHIO;

40

[TapooOpa3zoBanue u
KOHICHCAIIUS.
Hcnapenune n
KUIIEHUE

14.02

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c63b6

pacro3HaBath
dbu3nYecKUe SIBJICHUS
(mporneccsl) u
O0OBSICHATH MX
UCIapeHue,
napooOpa3oBaHue,
KOHJICHCAITHUS;
OTHCHIBATH U3yUCHHBIE
TEIUIOBBIE CBOWCTBA TE
Y TCTUIOBBIC SIBJICHUS,
UCIIOJIb3Ys (PU3HUYECKUE
BEJTUYMHBI; KOJTUIECTBO
TETJIOTHI;
IIPY ONTMCAaHUN



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

41

AOcomtoTHas U
OTHOCHUTEJIbHAs
BJIA)KHOCTB BO3/yXa.
Hacwpimennsiii map

28.02

bu6mnoreka [JOK
https://m.edsoo.ru/f
f0c64d8

MPAaBHIILHO TPAKTOBATh
buU3HIECKUI CMBICT
UCITIOJIb3yEMBIX
BEITUYMH, X
0003HaueHUS U
¢IMHUIIBI, HAXOUTh
dbopmyIIbI,
CBSI3BIBAIOIINC JAHHYO
(bU3UYECKYIO BETUUUHY
C IPYyTUMU BEIHYHHAM;

pacro3HaBaTh
dbusnueckue sIBICHUS
(mpoueccsl) u
O0OBSCHATH UX
BJIQYKHOCTb BO3/yXa,
HACBILICHHBIN T1ap;
OTNUCHIBATh U3yYCHHBIC
TEIUIOBBIE CBOWCTBA TE
Y TEIJIOBBIE SIBJICHUS,
UCTIOJIb3YS (PU3UUECKHE
BEJIMYMHBI: BIIAXKHOCTh
BO3/IyXa a0COJIFOTHAS U
OTHOCHUTENbHAS; IPU
ONUCAaHUH MPABUIIHHO
TpakToOBaTh (pU3NUECKUI



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

CMBICJI HCIIOJIb3yEMBIX
BEJINYHUH, UX
0003HaYEHHUSA U
€IUHAILI, HAXOIUTh
dbopMybI,
CBSI3BIBAIOIIUE TAHHYIO
(U3HYCCKYIO BETHUUHY
C IPYTUMU BEIHYHHAM;

42

TBEpnoe telno.
Kpucrammueckue n
amop(dHbIe Tena.
AHM30TpONIHS

CBOWCTB KPUCTAJIJIOB.

Kunkue KkpucTasibl.
CoBpeMeHHbIC
MaTepHuabl

01.03

bu6mnoreka [JOK
https://m.edsoo.ru/f
fOc65f0

UCIIOJIb30BaTh MIPU
pelieHnu yueOHbIX
3aJla4y COBPEMEHHBIE
UH(OpMAaIMOHHbBIE
TE€XHOJIOTUH 7151 TIOUCKA,
CTPYKTYpPUPOBaHUS,
WHTEpIIpEeTaluU U
npeACcTaBiIeHUs yueOHOM
Y Hay4YHO-TIOITYJIIPHOMN
uHbopmaIu,
IIOJIy4EHHOH U3
Pa3IMYHBIX UCTOYHHUKOB,
KPUTHYECKHU
aHAJIU3UPOBATh
NOJIy4aeMYIO
uH(OpMaIHIO;
MPUBOUTH TPUMEPHI



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

BKJIaJla POCCUMCKUX U
3apyOeKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE
HayKHu, OOBbsICHEHUE
MIPOIIECCOB
OKpPY>KaloIllero Mupa, B
pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;
UCIIO0JIb30BaTh
TEOPETUYECKHUE 3HAHUS
1o GU3uKe B
IIOBCEHEBHOM KU3HU
1151 o0ecrieueHust
0€30MacHOCTH MPU
oOpalleHuH ¢
npudbopamu u
TEXHUICCKUMU
YCTPONCTBAMH, JJIS
COXpPaHEHUS 3I0POBbS U
cOOJTI0/IEHUSI HOPM
HKOJIOTUYECKOTO
MOBEJICHUS B
OKPY>KarolLIEU Cpee;

43

I1maBnedue u
KpPUCTAJLITA3ALIHS.

06.03

bu6anoreka [JOK
https://m.edsoo.ru/f

pemarh pacy€THbIE
3aJ1a4U C SIBHO 3aJlaHHOU



https://m.edsoo.ru/ff0c6708

44

VY nenpHAsA TEIUIOTA
[LIABJICHUS.
CyOmumanus

YpaBHeHne

08.03

fOc6708

bu6mmoreka [JOK

(bu3HUeCcKOi MOJIEINbIO,
UCIIOJIb3Ys (PU3UUECKHE
3aKOHBI U TIPUHITUIIBI, HA
OCHOBE aHAJIN3a
YCJIOBHSI 3a7]a4H
BBIOMpaTh (HU3NUECKYIO
MO/I€JIb, BBIACIISTh
dbu3nYeCKre BETUINHBI
U GOpMYJIbL,
HEO0OXOIUMBbIE JUTs €€
penieHusi, IpOBOJIUTh
pacy€Thl U OLICHUBATH
pPeaTbHOCTh
MOJTy9YCHHOTO 3HAYCHUS
(bU3UYECKON BEIIMYHUHBL;
peraTh Ka4eCTBEHHBIC
3a/1auy: BEICTPAWBATh
JIOTUYECKA
HEMTPOTUBOPEUYHBYFO
LETIOYKY PACCYXKICHUU C
OIIOPOU Ha M3YyUYECHHBIC
3aKOHBI,
3aKOHOMEPHOCTH U
(bU3UYCCKHE ABIICHUS,

peliaTs pacy€THbIE



https://m.edsoo.ru/ff0c6708

TeIUIOBOTO Oaianca

https://m.edsoo.ru/f
f0c6820

3a/1auu ¢ SIBHO 33JJaHHOM
bu3HUecKoil MOJIEIbIO,
UCTIONB3YS HU3HYECKUE
3aKOHBI U TIPUHITUIIBI, HA
OCHOBE aHaJln3a
yCJIOBHUS 337241
BBIOMpaTh (HU3NUECKYIO
MOJIEITb, BBIACISTH
bu3nYeCKre BETUINHBI
U GOpMYJIbI,
HEO0OXOUMBIE JUTS €€
penieHusi, IpOBOJAUTh
pacCYETHI U OLICHUBATH
peaTbHOCTh
MOJIy4YeHHOTO 3HAYCHUS
(bU3UIECKON BEIIMYHUHBL;
perarhb
KauyeCTBCHHBIC 3aIa4H:
BBICTPAWBATh JIOTHYCCKU
HEMPOTUBOPEUUBYIO
LETIOYKY PACCYXKICHUU C
OIIOPOU HA U3YyYECHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
(bu3UYECKHE ABIICHNUS,



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

DIIeKTpU3aLHus TEN.
DIIEKTPUYECKHI

bubmoreka [JOK

OIIMCBhIBATb U3YYCHHBIC
QJICKTPHUYCCKHUC
CBOMCTBA BCIICCTBA "
QJICKTPHUYCCKHUC

45  3apsn. /Isa Buga 13.03 https://m.edsoo.ru/f  sBieHus (mporecchl),
DIIEKTPUUECKUX fOc6bcc UCTIONB3YS (PU3NICCKHE
3apsiI0B BEJINYHHBIL

JJIEKTPUYECKUU 3apsi;
aHAJIM3UPOBAThH
IIpoBoaHUKY, (u3HYECcKUE NPOLECCHI
JMAJIEKTPUKA U BuGmiorexa LIOK U SIBJICHUS, UCTIONB3YS
46 I;OJIYHPOBOI[HI/IKI/I. 15.03 https://m.edsoo.ru/f (bHSH‘IGCKH.e 3aKOHBI U
aKOH COXPaHCHHS f0cBbee HPUHIIAIIBL: 32KOH
AIIEKTPUIECKOTO - COXpaHEHUsI
3apsiaa CKTPUIECKOTO
3apsiia
OIUCHIBATh U3yUCHHBIC
ICKTPUICCKHUEC
BsanmoeiicTsie CBOMCTBA BEILIECTBA U
3aps10B. 3aKoH bubmorexa HOK  snexrpuueckue spnenvs
47 20.03 https://m.edsoo.ru/f (mpormeccsr), ncmoab3ys

Kynona. Toueunsiit

BJIEKTPUYECKUUN 3apsi]l

fOcbeed

buznYecKre BeTUYUHBI:
AJIEKTPUYECKUUN 3apsi;
IIPU OMUCAHUH
MPaBUJILHO TPAKTOBATH



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

48

Hanpsxénnocts

23.03

bu6mmoreka [JOK

(bU3HIECKU CMBICT
UCTIONB3YEMBIX
BEITUYMH, X
0003HaueHUS U

¢ IMHHUIIBL;

yKa3bIBaTh ()OPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO
(U3UYECKYIO BETUYHUHY
C IPYTHMH BEIMYNHAMH,
aHAJIN3UPOBATh
(bU3UYIECKHE MPOIIECChI
U SIBJICHUS, UCTIOJIB3YS
dbu3nYeCKre 3aKOHbBI U
MIPUHITUIIBL: 3aKOH
COXpaHEHUs
AIIEKTPUUECKOTO 3apsiza,
3akoH Kyiona, npu
ATOM pa3inyaTh
CJIIOBECHYIO
bopMyIIMPOBKY 3aKOHa,
€ro MaTeMaTU4YeCcKoe
BBIPOKCHHUE U yCIIOBHS
(rpaHuiibl, 006J1aCTH)
PUMEHUMOCTH;

OIIMCBhIBATb U3YUYCHHBIC




3JIEKTPUUYECKOTO
noJi. [Tpuauun
CYINEPIIO3ULINHT
BIICKTPUYECKUX
nojaeu. JImaumn
HAPSKEHHOCTH

https://m.edsoo.ru/f
fOc6df2

ANMEKTPUIECKUE
CBOICTBa BEIIECTBA U
AIEKTPUYECKUE SIBIICHUS
(mporecchl), UCMOIB3YS
bu3YecKue BETMIHHBIL:
ANEKTPUIECKOE TTOJIE,
HaANPSOKEHHOCTD TTOJIS;
IIPY OTTMCAaHUN
MIPaBUILHO TPAKTOBATH
bu3HUeCcKuil CMBICTT
UCIIOJIb3yEMbIX
BEJTUYMH, UX
0003HaYEHUS U
CIMHMUIIBI;, YKa3bIBaTh
bopmyIIbI,
CBSI3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIUUYHUHY
C IPYTHMH BEIMYNHAMH,
aHAJTM3UPOBATh
bu3HUecKue MpOIECChI
U SIBJICHUS, UCTIOJIb3YS
dbu3nYecKre 3aKOHbBI U
TIPUHITUTIBL: TIPUHITATT
CYTEPIIO3UIINH CHJI, TIPH
ATOM pa3nyaTh
CJIOBECHYIO
bopMyJIMPOBKY 3aKOHa,



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

49

Pabora cun
3JIEKTPOCTATUUECKOTO
noJjs. [lorenmuani.
PaznocTth
MMOTEHIINAIOB

27.03

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc6f00

ero MaTeMaTU4IeCcKoe
BBIPOKCHUE U YCIIOBHS
(rpaHuIBI, 00J1ACTH)
IPUMECHUMOCTH;

OTIMICHIBATh N3yUCHHBIE
ANEKTPUYECKUE
CBOMCTBA BEIIECTBA U
DIIEKTPUUECKHUE SIBJICHUS
(mporecchl), UCTOIB3YS
bu3NYecKue BETMIHHBI:
DIIEKTPUUECKUM 3apsij,
IIEKTPUUYECKOE TT0JIE,
HaMPsHKEHHOCTD MO,
NOTEHIMA, Pa3HOCTh
MOTCHITHAJIOB; TIPH
OTIMCAaHUH TPABUIILHO
TpakTOBaTh (PU3NUECKUI
CMBICTT HICTIOJTh3yEMBIX
BEITUYHMH, UX
0003HaueHus 1
CIMHHUIIBI; YKAa3bIBATh
bopmyIIbI,
CBS3BIBAIOILME JAHHYIO
(bU3HYECKYI0 BEIUUYUHY
C JIpyruMH BeJIMYMHAMU,



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

aHATM3UPOBATH
dusznyecKre mpoIecchl
U SIBJICHUS, UCTIOJIb3YS
bu3ndecKue 3aKOHbI U
IIPHUHIIAIIBL: 3aKOH
COXpaHEHUs
ANEKTPUIECKOTO 3apsia,
IIPH STOM Pa3jIfnyaTh
CJIOBECHYTO
(GOpMyIIMPOBKY 3aKOHA,
ero MaTeMaTHIEeCKOe
BBIPQXXCHHE U yCIOBUS
(rpaHulibl, 00J1aCTH)
PUMEHUMOCTH;

50

[IpoBogHUKM 1
TUDJIEKTPUKH B
ANEKTPOCTATUYECKOM
ToJIe.
JnanexTpuyeckas
MIPOHULIAEMOCTb

29.03

bubmmoteka [JOK
https://m.edsoo.ru/f
f0c7018

OTNUCHIBATh U3yYCHHBIC
AJIEKTPUUECKHUE
CBOMCTBA BEIIECTBA U
AIEKTPUYECKUE SIBICHUS
(TIporecchl), UCTIOIB3YS
dbuznYecKre BETUYUHBI:
JJIEKTPUYECKUH 3apsil,
AIIEKTPUYECKOE TOJIE,
JTUBJIEKTpUYECKas
MIPOHUIIAEMOCTh; TIPU
OTNMCAaHUU MPABUIIHHO



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

TPaKTOBATh (PU3MUCCKUN
CMBICTT HICTIOJTh3yEMBIX
BEITUYMH, X
0003HaYCHUS U
CIMHMUIIBI; YKa3bIBaTh
dbopmyIIbI,
CBSI3BIBAIOIINE TAHHYIO
(bU3UYECKYIO BETUUUHY
C IPYTHMH BEIMYNHAMH,
aHAJIN3UPOBATh
bu3HUecKue MpoIEeCcCh
U SIBJICHUS, UCTIOJIB3YS
dbu3nYeCKre 3aKOHbBI U
MIPUHITUIIBL: 3aKOH
COXpaHEHUs
AIIEKTPUUECKOTO 3apsiza,
IIPY 3TOM pa3INydaTh
CJIOBECHYIO
bopMyJIMPOBKY 3aKOHa,
ero MaTeMaTU4YeCcKoe
BBIPKEHUE U YCIOBUS
(rpaHubl, 00J1aCTH)
IPUMEHUMOCTH;

o1

DIIEKTPOEMKOCTb.
Konpgencarop

03.04

bu6anoreka [JOK
https://m.edsoo.ru/f

OIINCBhIBATb U3YYCHHBIC
QICKTPHUICCKUC



https://m.edsoo.ru/ff0c7126

fOc7126

CBOMCTBA BEIIECTBA U
AIEKTPUUECKHUE SIBIICHUS
(mporecchl), UCMOIB3YS
bu3YecKue BETMIHHBIL:
AIEKTPOEMKOCTb,
AIEKTPUUECKOE MOJIE;
IPU ONKUCAHUU
IPaBUJILHO TPAKTOBATH
(U3HYECKHUIl CMBICT
UCIIOJIb3yEeMbIX
BEJTUYMH, UX
0003HaueHus U
CIMHMUIIBI; YKa3bIBaTh
bopmybl,
CBSI3BIBAIOIIME JAHHYO
(U3UICCKYIO BETUINHY
C IPYTHMH BEIMYNHAMH,
aHAJTM3UPOBATh
(du3HUecKre NpoLEeCcChI
U SIBJICHUS, UCTIOJIBb3YS
bu3uYeCKre 3aKOHBI U
TIPUHITUTIBL: 3aKOH
COXpaHEHUS
AIIEKTPUUECKOTO 3apsija,
IIPY 3TOM pa3INyuaTh
CJIOBECHYIO
bopMyJIMPOBKY 3aKOHa,



https://m.edsoo.ru/ff0c7126

ero MaTeMaTU4IeCcKoe
BBIPOKCHUE U YCIIOBHS
(rpaHuIBI, 00J1ACTH)
IPUMECHUMOCTH;

52

DIIEKTPOEMKOCTD
IIJIOCKOTO
KOHJIEHCATOpA.
DHeprus
3apSYKEHHOTO
KOHJIEHCATOpa

05.04

bubmoteka IJOK
https://m.edsoo.ru/f
fOc72c0

OTHCHIBAThH U3yUCHHBIC
AIEKTPUICCKUE
CBOMCTBA BEIIECTBA U
DIIEKTPUUECKHUE SIBJICHUS
(TIpo1IECChI), UCTIOIIB3YS
bu3nUecKue BeIMYUHBIL:
AJIEKTPUYECKUM 3apsi,
ANEKTPUIECKOE TOJIE,
AIIEKTPOEMKOCTh
MJIOCKOTO
KOHJIEHCATOpa, YHEPTHUS
3apsSHKEHHOTO
KOHJIEHCATOpa; TIPH
OIMCAaHUU TIPABUIHLHO
TpakToOBaTh (PU3NUECKU
CMBICJT UCTTOJTh3YEMBIX
BEJIMYMH, UX
0003HaueHUs U
CIMHHUIIBI; YKAa3bIBATh
bopmyIIbI,
CBSI3BIBAIOIINC JAHHYO



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

(bU3HYECKYI0 BEIUUUHY
C IPYTUMH BEJIMYMHAMH;
aHAIM3UPOBATH
duznyecKue mpoIecchl
U SIBJICHUS, UCTIOTb3YS
bu3nuecKue 3aKOHbI U
MPUHITUIIBL, TPU 3TOM
pasanyaTh CIOBECHYIO
bopMyJIMPOBKY 3aKOHa,
€ro MaTeMaTU4ecKoe
BBIPKEHUE U YCIOBUS
(rpaHuIel, 06J1aCTH)
IPUMEHUMOCTH;

53

JlabopaTopHas pabota
"U3zmepeHue
AJIEKTPOEMKOCTH
KoHzeHcaTtopa"

17.04

BBITIOTHSTH
AKCIIEPUMEHTHI 110
MCCIICJIOBAHUIO
(bU3UYECKUX SIBICHUN 1
IPOLIECCOB C
UCIIOJIb30BaHUEM
NPSIMBIX ¥ KOCBEHHBIX
VU3MEpPEHUH, IIPU 3TOM
bopMyIMpOBATH
npoOJieMy/3anady u
TUNOTE3y Y4eOHOTO
IKCIIEPUMEHTA,




coOUpaTh YCTAHOBKY U3
PEJI0KEHHOTO
000opyoBaHU,
MPOBOJIUTH OMBIT U
dbopmyIHpoBaTh
BEIBOJIBL;
OCYIIECTBIISITH TIPSIMbIC
Y KOCBCHHBIE
U3MEpEHUs
(bU3NYEeCKUX BEJIIMYKH,
IIPU 3TOM BBIOMpATH
ONTHUMAaJIbHBIN CLIOCOO
WU3MEpPCHUS U
UCTIOJB30BaTh
U3BECTHBIC METOIBI
OLICHKH IOTPEIIHOCTEN
VU3MEpPECHUM;
UCCJIeI0BAThH
3aBUCUMOCTH MEXKITY
(bu3nuecKuMu
BEJTUIMHAMH C
UCTIOJIb30BaHUEM
IIPSMBIX U3MEPEHU,
IPH 3TOM
KOHCTPYHPOBAThH




YCTaHOBKY,
buKcupoBaTh
pe3ybTaThl
MOJIyYCHHOU
3aBUCUMOCTH
(bU3NYEeCKUX BEIMYMH B
BU/IC TAOJIUIT U
rpaduKoB, JeNaTh
BBIBOJIBI TIO
pe3yibTaTam
UCCJICIOBAHNUS,
coOJro1aTh MpaBuiIa
0e3omacHoOro Tpyaa
IIPY TIPOBEICHUHT
HCCJIEIOBAHUN B
paMKax y4eOHOTO
IKCIIEPUMEHTA,
y4eOHO-
MCCIIEIOBATEIIbCKOU U
IIPOEKTHOM
JEATEITLHOCTH C
WCITIOJIb30BaHUEM
U3MEPUTETBHBIX
YCTPOMCTB U
71a60paTOPHOTO




000pyI0BaHUS;

54

[IpuHIMN 1ECTBUS U
MIpUMEHEHNE
KOHJICHCAaTOPOB,
KOIIUPOBAJIBHOTO
arrapara, CTpyHHOTro
MIpUHTEpA.
DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHUS
ANEKTPONPUOOPOB

19.04

UCITIOJIB30BAaTh MIPH
penieHn y4eOHbIX
3a/1a4 COBPEMEHHbBIE
MH(POPMAILIMOHHBIE
TEXHOJIOTHH IS TIONCKa,
CTPYKTYPHUPOBaHMS,
UHTEPHPETALNN U
IpeJCTaBICHUs yueOHOU
Y HAy4YHO-TIOIYJISIPHOM
uHdopmaIm,
IIOJTyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB,
KPUTHUYECKU
aHAJIU3UPOBATh
MOJIy4aeMY10
uH(pOpMaIHIO;
IPUBOJUTH MPUMEPHI
BKJIaJ1a POCCUNCKUX U
3apyO0eKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE
HayKHu, OOBbsICHEHUE
IIPOLIECCOB
OKpPY’KaroIllero MUpa, B
pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;




UCITI0JIB30BaTh
TEOPETHUYCCKHUEC 3HAHUS
o ¢pu3nKe B
ITOBCEIHEBHOM JKU3HU
TUTsl O0ecCTIieYeHUS
0€30MacHOCTH MTPU
00pallleHuH ¢
npudopamu u
TEXHUYCCKUMU
YCTPOUCTBAMH, IS
COXpaHEHUS 3/I0POBbsI U
COOJII0JIEHUSI HOPM
AKOJIOTHIECKOTO
TTOBEICHUS B
OKPYKarolIeu Cpee;
paboTarth B rpyriIe ¢
BBITIOJTHCHUEM
Pa3TMYHBIX COIMAITBHBIX
poJiel, IIIAaHUPOBATh
paboTy TpyNIbI,
paIrMoHaIbHO
pacnpenensTh
00s13aHHOCTH U
IJIAaHUPOBATH
NeSTeTLHOCTD B
HECTaHIapTHHIX
CUTYaIMIX, aJIcKBaTHO




55

DJIEKTPUUECKUM TOK,
YCJIOBHUS €0
CyLIECTBOBAHMUSI.
IToCcTOSIHHBIN TOK.
Cuna Toka.
Hanpsixenue.
ConpoTuBiieHuE.
3akon OMma i
y4acTka Lenu

24.04

OIICHMBATh BKJIA]I
KQXJI0r0 U3 YYaCTHUKOB
TPYIIbI B PEIICHUE
paccMaTpuBaeMon
IpOoOIEMBI.

OTIHCHIBATh U3yUEHHBIC
ANEKTPUUIECKUE
CBOICTBa BEILIECTBA U
AIIEKTPUYECKHE SIBICHUS
(Iporiecchl), UCTIOIB3YS
duznyecKue BENUYUHBL:
CHWJIa TOKA, HAMIPSKCHHE,
COIPOTHUBIICHUE; IPU
ONHCAaHUU TPABUILHO
TpakToOBaTh (pU3NUECKUI
CMBICTT HICTIOJTh3yEMBIX
BEJIMYMH, X
0003Ha4YeHUS U
€IMHULIbI; YKa3bIBATh
bopmyIIbL,
CBSI3BIBAIOIINE TAHHYIO
($U3NYECKYIO BETUUUHY
C JIpyruMH BeJIUYMHAMU,
aHAJIM3UPOBATH




duznyecKre mpoIecchl
Y SIBJICHUS, UCTIONB3YS
bu3ndecKue 3aKOHbI U
IPUHIUIBL 3aK0H OMma
JUIA y4acTKa LEenu, IPU
3TOM pa3inyaTh
CJIOBECHYTO
bopMyJIMPOBKY 3aKOHA,
ero MaTeMaTUYEeCKOe
BBIPKEHUE U YCIOBUS
(rpaHuIel, 06J1aCTH)

IPUMEHHUMOCTH;
BBITOJIHSTD
[TocnenoBarensHoOE, SKCIICPUMCHTEI 110
MapajieIbHOE, HCCICAOBAHUIO
CMEIIAaHHOE bu3HYECKUX SIBICHUN U
IIPOIIECCOB C
COEIMHEHHE
IPOBOJHUKOB bubimoreka IOK  ucnonb3zoBanuem
56 ' 26.04 https://m.edsoo.ru/f = npsMbIX ¥ KOCBEHHBIX
Jlaboparopnas pabota .
fOc7410 U3MEPEHUH, IPH ITOM
«3yuenue
dbopmyIHpoBaTh
CMEIIIaHHOTO
npobieMy/3afgady u
COCTTUHCHHSI
A rUnoTe3y y4e6HOro
PE3UCTOPOBY

IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3



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

PEJI0KEHHOTO
000pyI0BaHU,
IIPOBOJIUTH OTIBIT U
dbopMynupoBaTh
BEIBOJIBL;
OCYIIECTBIISITh
psIMbIE U KOCBEHHbBIE
U3MEpPEHUs PUBNYECKUX
BEJIMYWH, TIPU ATOM
BBIOMPATH ONTUMAJIBHBIN
Croco0 U3MepeHus u
UCIIOJIb30BaTh
W3BECTHBIC METO/IbI
OLIEHKH MOTPEUIHOCTEN
VU3MEpPECHUM;
UCCIIEIOBATh
3aBHUCHUMOCTH MEXKTY
bu3nIeCKUMU
BEJIMUMHAMHU C
UCIIOJIb30BaHUEM
MPSMBIX U3MEPEHU,
IpU STOM
KOHCTPYHPOBATh
YCTaHOBKY,
¢dbuKcupoBaTh
pE3yJIbTaTh
MOJIyYEHHOM




S7

PabGoTa 1 MOILITHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH J[xoyns-Jlenua

03.05

bu6moreka IJOK
https://m.edsoo.ru/f
f0c7838

3aBHUCHUMOCTH
(U3NYIECKUX BEITUYHH B
BU/IC TAOJIUIT U
rpadukoB, genath
BBIBOJIBI IO pe3yJIbTaTaM
WCCIICJIOBAHHS,
co0JIr01aTh
npasuia 0€30MMacHOro
Tpy/la IPH MPOBEICHUN
UCCJIeIOBAHUN B paMKax
y4eOHOTO
HKCIIEPUMEHTA, YU4eOHO-
HCCJIEIOBATEIBCKON 1
MPOEKTHOM
JeSTETLHOCTH C
UCIOJIb30BAaHUEM
MU3MEPUTETBHBIX
YCTPOMCTB U
71a00paTOPHOTO
000pynOBaHUS,

OTIMCHIBATh M3yYCHHBIE
AIEKTPUUYCSCKUE SBIICHHS
(mporuecchl), UCMOIb3YS
(bU3NYECKHUE BETUINHBI:
paboTa ¥ MOIIHOCTh



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

AIICKTPUYECKOTO TOKa ;
IIPY ONTMCaHUN
MIPaBUIILHO TPAKTOBAThH
(bU3UYECKUI CMBICTT
UCITIOJIb3yEeMBIX
BEJIUYMH, UX
0003HaYEHUS U
CIMHMUIIBI; YKa3bIBaTh
bopmybl,
CBSI3BIBAIONINE JAHHYIO
(U3UYIECKYIO BETUINHY
C IPYTUMH BEIMYMHAMU;
aHAJIM3UPOBATh
dbuznYecKe Nporecchl
U SIBJICHHS, UCTIOJIB3YS
bu3uYECKHe 3aKOHBI U
MPUHITUIIBL: 3aKOH
Jxoynsa-Jlenua, npu
ATOM pa3inyaTh
CJIOBECHYIO
(bopMyJIMPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE
BBIPOKCHHUE U yCIIOBHS
(rpaHuIIBl, 00J1ACTH)
IIPUMEHHUMOCTH;




58

3akoH Oma nist
MOJIHOM (3aMKHYTOM)
BJIEKTPUYECKOM LIETIH.
Kopotkoe
3aMBIKaHHE.
JlabopatopHas pabota
«3mepenne I/C
MCTOYHHKA TOKA U €TO0
BHYTPEHHETO
COTIPOTUBIICHUS»

08.05

bu6mnoreka [JOK
https://m.edsoo.ru/f
fOc7ae0

OMHCHIBATH U3yUYECHHBIE
AIEKTPUUECKUE
CBOMCTBA BEILIECTBA U
AIEKTPUYECKUE SIBIICHUS
(mporecchl), UCMOIb3YS
bu3nUecKue BeIMUYUHBDIL:
cuJia TOKa, HallpsKEHUe,
COTIPOTUBJICHUE; TIPH
OTIMICAaHUH TIPABHIILHO
TpakToOBaTh (PU3NUECKUI
CMBICJI UCIIOJIb3YEMBIX
BEJTUYMH, UX
0003HaueHus u
CIMHMUIIBI;, YKa3bIBaTh
bopmyIIbI,
CBSI3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIUUYHUHY
C IPYTHMH BEIMYNHAMH,
aHAJTM3UPOBATh
bu3HUecKue MpOIECChI
U SIBJICHUS, UCTIOJIb3YS
dbu3nYecKre 3aKOHbBI U
NPUHLHUIBL: 3aKOH OMma
JUTSL TIOJTHOU LIETIH, TIPU
ATOM pa3nyaTh
CJIOBECHYIO
bopMyJIMPOBKY 3aKOHa,



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

ero MaTeMaTU4IeCcKoe
BBIPQKCHUE U YCIOBHS
(rpaHuIBI, 00J1ACTH)
IPUMECHUMOCTH;

OIMCBHIBATH
JJIEKTPOHHYIO
IIPOBOJAMMOCTB TBEPABIX
METAJIJIOB, 3aBUCUMOCTD

CONPOTHBJIEHUS
METAJJIOB OT
DJIEKTpOHHAS TeMIIepaTy B,
HPOBOIUMOCTD CBEPXIPOBOJAUMOCTb;
TBépI[BIX MECTAJIJIOB. IIpU ONUCAHUU
59 3aBUCHUMOCTh 10.05 MPaBUWIBHO TPAKTOBATh
CONPOTHUBJICHUS (bU3UYECKUIT CMBICIT
METaJUIOB OT HCIIOJIb3YEMbIX
TeMnepaTyphbl. BEJINYMH, UX
CBepXIpoBOIUMOCTh 0003HaueHUs U
€ AMHULIBI;
aHaJIM3UPOBATh
du3nuecKkue MpoIecchl
U SIBIICHUS, WCIOJIb3YS
dbu3nYecKue 3aKOHBI U
MPUHIIUIIBL;
60  DnexkTpuvecKuil TOK B 15.05




BakyyMme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

61

62

[TosmyripoBOIHUKH, KX
coOCTBeHHAs U

pUMecHas
IPOBOJIUMOCT.
CaoiicTBa p—Nn-
nepexona.
ITomynpoBOTHUKOBBIE
pUOOPHI

DJIEKTPUYECKUN TOK B
pacTBOpax u
pacruiaBax
AIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS
JTUCCOLIAALIHS.
DIIEeKTpoJIn3

18.05

22.05

bubmoreka [JOK
https://m.edsoo.ru/f
fOc84ae

bubmoteka [JOK
https://m.edsoo.ru/f
fO0c82ba

ONHCHIBATh U3yUYECHHBIE
IIEKTPUYECKUE
CBOMCTBA BEILIECTBA U
IIEKTPUYECKUE SBJICHUS
(mpoueccel), HTOHIATHUS
BJIEKTPUYECKUN TOK B
pacTBOpax M pacruiaBax
JIEKTPOJIUTOB,
ANEKTPOJIUTUYECKAS

U CCOLMAIuS,
DIIEKTPOIIU3;

IIPU ONMCAaHUN
IPaBUIBHO TPAKTOBATH
(bU3UYECKUI CMBICIT
UCIIOJIb3yEeMbIX
BEJIMYMH, UX



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

0003HaueHus U
CIMHUIIBI;, YKa3bIBATh
bopMybI,
CBSI3BIBAIOIIME TAHHYIO
(U3UYECKYIO BETUUUHY
C IPpYyTUMU BEINYNHAMU,
aHATM3UPOBATH
(u3HYEeCcKUe NPOLECCHI
U SIBJICHUS, UCTIOJIb3YS
bu3nUecKue 3aKOHbI U
MPUHITUIIBL: 3aKOH
dapajes, mpu 3TOM
pasanyaTh CIOBECHYIO
bopMyJIMPOBKY 3aKOHA,
ero MaTeMaTU4eCcKoe
BBIPKEHUE U yCIOBUS
(rpaHutibl, 00J1aCTH)
IPUMEHUMOCTH;

63

DJIEKTPUYECKUN TOK B
rasax.
CaMOCTOSTEIbHBINA U
HECaMOCTOSTEIbHbBIN
pa3psan. MomHus.
IIma3zma

24.05

bu6mnoreka [JOK
https://m.edsoo.ru/f
fOc84ae

ONHUCHIBATH
BJIEKTPUYECKUN TOK B
rasax,
CaMOCTOSITSIIbHBIN U
HECaMOCTOSTECIbHBIN
pa3psabl; MpU
ONMCAHUU MPABUIIBHO



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DIIEKTPUUECKUE
pUOOPHI U
YCTPOWCTBA U UX

bubmmoteka IJOK

TPaKTOBaTh (PU3MUECKUIL
CMBICIT;

aHAIM3UPOBATH
duznyecKue mpoIecchl
U SIBJICHUS;

UCIIOJIb30BaTh
TEOPETUUECKUE 3HAHUS
1o ¢U3uKe B
MOBCEIHEBHOM JKU3HU
1151 o0ecrieueHust
0€30MacHOCTH MPU
oOpallleHuH ¢
npudbopamu u

64  mpakTHueckoe 26.05 https://m.edsoo.ru/f
TEXHUYECKUMHU
PUMEHEHHE. fOc86fc .
yCTpOMCTBaMH, AJIs
[IpaBuna TexHUKH
COXpPaHEHUS 3I0POBbS U
0€30MMacHOCTH
cOOJTI0/IEHUSI HOPM
HKOJIOTUYECKOTO
MIOBE/ICHUS B
OKPYXKaIOIIEH Cpee;
paboTaTh B rpyIIIe C
. bubmmotexa [JOK
OBoBmaromuit ypok LT BBIITOJHEHUEM
65 29.05 https://m.edsoo.ru/f = paszan4HBIX COLMATBHBIX
«DNEKTPOIUHAMUKA

fO0c88be

pOJIEN, INIAHUPOBATH
paboTy rpymisl,



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

paroHaIbHO
pacmpenensThb
00S13aHHOCTH H
TJIAHUPOBATH
JeSATEILHOCTD B
HECTaH/IaPTHBIX
CUTYaIIUsX, aJICKBaTHO
OTICHUBATH BKJIA]T
KaKJIOTO U3 YIaCTHUKOB
TPYNIBI B PEIICHUE
paccMaTpruBaeMoit
POOJIEMBI.

66

KoHntposnbHas paborta
o TeMe
«DIIEKTPOCTATHKA.
[TocTostHHBIN
AJIEKTPUYECKUH TOK.
TokH B pa3IM4HBIX
cpenax»

31.05

bubmmoteka IJOK
https://m.edsoo.ru/f
fOc8a8a

pelmaTh pacy€THbIE
3aJ1a4M C SIBHO 3aJIaHHOU
(buU3UYECKO MOJIETIBIO,
UCIIOJIb3YS (PU3HUECKUE
3aKOHBI U IPUHIIUIIBI, Ha
OCHOBE aHaju3a
yCJHOBUS 3a/1a41
BBIOMpATH (PU3NYECKYIO
MOJIEb, BBIACIISTH
(bU3UISCKHE BETUINHBI
1 GOPMYJIBI,
HEO0OXOUMBIC JUTS €



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

penieHusi, IpoOBOAUTh
pacy€Thl U OLICHUBATH
peaIbHOCTh
MOJTy4YE€HHOTO 3HAUYCHUS
(bU3UYECKON BEIIMUNHBI,
penaTh Ka4eCTBEHHbIE
3a/1auu: BHICTPAUBATh
JOTHYECKH
HEMPOTHUBOPEUHBYIO
LENOYKY pacCyKIEHHH ¢
OMOpPOM Ha U3yUYECHHbIE
3aKOHBI,
3aKOHOMEPHOCTH H
dbuznYecKue SBICHNUS,
UCIIOJIb30BaTh NpU
pelieHn yueOHbIX
3a/1a4 COBPEMEHHbIE
UH(OpMaIMOHHbIE
TEXHOJIOTHH JIJIs TIOUCKA,
CTPYKTYPUPOBAHUSI,
WHTEPIpPETALUN U
npeACTaBiIeHUs yueOHOM
Y HAY4YHO-TIOIYJIIPHOU
uHdopMaIuy,
IIOJTyYEHHOH U3
Pa3IMYHBIX UCTOYHUKOB,
KPUTHYECKU




aHaU3UPOBAThH
HOJTy4aeMyIo
uH(pOpPMAIIHIO;

67

PesepBHbII ypOK.
KontponbHas paborta
10 TeME
"OnexkTpoauHaMuka”

bubmoteka [JOK
https://m.edsoo.ru/f
f0c8c56

pemaTh pacuéTHbIC
3a/1auu ¢ SIBHO 33JJaHHOM
bu3znIeCcKOil MOJIETBIO,
UCIIOJIb3YS (PU3HUECKUE
3aKOHBI U IPUHLMIIBI, HA
OCHOBE aHAJIN3a
YCJIOBHS 337ja4H
BBIOMPATH (PU3UYECKYIO
MO/I€JIb, BBIACIISTh
(¢uznyecKue BEIUYUHBI
U GOpMYJIbI,
HEOO0XOIUMBIE I €€
peuieHusi, IpOBOAUTh
paCYETHI U OLICHUBATH
peanbHOCTh
NOJIyYEHHOTO 3HAUCHUS
(bU3UYECKON BEIMUUHBL;
penaTh Ka4eCTBEHHbIE
3a/1a4y: BBICTPAUBATh
JIOTUYECKH
HEMPOTUBOPEUYHBYIO
LETIOYKY PACCYKICHUU C



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

68

PesepBHbIl ypoK.
O6006maronuit ypok
o temMam 10 kacca

bu6moreka IJOK
https://m.edsoo.ru/f
fOc8f6c

OIOPOW HA N3yUYEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;
UCII0JIb30BaTh NIPH
pELIEHNN yYeOHbIX
3a/1a4 COBPEMEHHBIE
UH(OpMAIMOHHbBIE
TE€XHOJIOTUHU 11 IOUCKa,
CTPYKTYPUPOBaHMS,
UHTEPHIPETALNN U
IpeJCTaBICHUs yueOHON
Y Hay4YHO-TIOITYJIIPHOMN
uH(popmaru,
IIOJIy4EHHOH U3
Pa3IMYHBIX UCTOYHHUKOB,
KPUTUYECKU
aHaJIU3UPOBATh
MOJIy4aeMY10
uHdOpMaIuIo;

paboTarth B rpyIie ¢
BBIIIOJIHEHHEM
Pa3IMYHBIX COLIMAIIBHBIX
pOJIEH, INIAHUPOBATH
paboTy rpynibl,



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

paroHaIbHO
pacmpenensThb
00S13aHHOCTH H
TJIAHUPOBATH
JeSATEILHOCTD B
HECTaH/IaPTHBIX
CUTYaIIUsX, aJICKBaTHO
OTICHUBATH BKJIA]T
KaKJIOTO U3 YIaCTHUKOB
TPYNIBI B PEIICHUE
paccMaTpruBaeMoit
POOJIEMBI.

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68




11 KJIACC

Kosmn4yecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE

J:;_)H Tema ypoka Beero Konrposbnbie IIpakTuueckue fllj;:eHHﬂ oOpa3zoBaTe/IbHbIE
padoThI padoThI pecypchbl

ITocTostHHBIE MarHUTHI
U UX B3aMMOJICHCTBUE.

1 MaruuTtHoOe IoJIe. 1 bubmoreka IJOK
Bektop marHuTHOM https://m.edsoo.ru/ff0c9778
UHAYKIUA. JInHAM
MarHUTHOM UHAYKIIHHU
MaruauTHoOe 1osne
MPOBOJIHUKA C TOKOM.

2 OII)'IBIT ngTeI{a. 1 bubmorexa [JOK

. https://m.edsoo.ru/ff0c98fe

BzaumoperictBue
IIPOBOJTHUKOB C TOKOM
JlabopartopHas pabota

3 «3yueHue 1 1 bubmoreka [JOK
MarHUTHOTO TIOJIS https://m.edsoo.ru/ff0c98fe
KaTyIIKH C TOKOM»
JlecTBME MarHUTHOTO
TMOJIs1 Ha IPOBOJHUK C

4 tokoM. Cuna Amrepa. 1 1 Bubmmorexa [OK

JlabopatopHas pabota
«HccnenoBanue

https://m.edsoo.ru/ff0c9ac0



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

JIEHCTBUSA
[MOCTOSSHHOTO MarHuTa
Ha paMKy ¢ TOKOM»

JleficTBME MAarHUTHOI'O
TOJIS1 HA ABMKYIIYFOCS
3apsKCHHYIO YacTUILy.
Cuna Jlopenna.

Pa6ora cumel Jlopennia

bubmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DIJIEKTPOMArHUTHAS
nuHaykus. Ilotok
BEKTOpAa MarHUTHOM
uaaykuu. J/C
WHAYKIHAH. 3aKOH
3JIEKTPOMArHUTHOM
nHaykuuu Papanes
JlabopatopHas pabota
«HccnemoBanne
SIBJICHUS
3JIEKTPOMArHUTHOM
VH]TYKITTN
NHayKTUBHOCTS.
SBnenune
camonnaykuuu. JJ1C
CaMOMHIYKIIUH.
DHeprusi MarHUTHOTO

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

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



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

ITOJIA KaTYIIKH C
TOKOM.
SHCKTPOMaI‘HI/ITHOC
I10JIC

TexHuueckue
YCTPOWCTBA U UX
IPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTHI,
3JIEKTPOMArHUTBHI,
3JIEKTPOIBUTATEIb,
YCKOPUTEIHN
3JIEMEHTAPHBIX
YacTHUll,
VHAYKUHUOHHAS [1€Yb

10

O6o06maronui ypox
«MarnutHoe nose.
DIJIEKTPOMArHUTHAS
WUHITYKIASD

bubmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KoHntposnbHas paborta
1o TeMe « MarHuTHoe
moJie.
DJIeKTpOMarHUTHas
WHITYKITASD

butmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoHbIE
MEXAaHUYECKUE

bubmoTreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJIeOaHus.
["'apmonunueckue
KoJieOaHus.
YpaBHeHUe
rapMOHUYECKHUX
KOJICOAHUM.
[IpeBpamienne
SHEPIruun

13

JlabopatopHas pabota
«HccaemoBanne
3aBUCUMOCTH TIEpHUOa
MaJbIX KoJieOaHui
rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChI
rpy3a»

14

KomebarenpHbIN
KOHTYp. CBOOOAHBIE
3JICKTPOMAarHUTHHIC
KoJICOaHHUS B
HJI€aTbHOM
KoJe0aTeIbHOM
KOHTYypeE. AHAJIOTUA
MEXTY
MEXaHUYECKUMU U
9JIEKTPOMArHUTHBIMH

butmoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cb820

KOJIEOAHMSIMU

15

®opmyiia Tomcona.
3aKOH COXpaHEHUs
SHEPIruM B UJ€aTbHOM
KOJIe0aTeIbHOM
KOHTYpE

bubmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencraBienue o
3aTyXaroIuX
KOJICOaHUSIX.
BrinyxneHHbie
MEXaHHYECKHUE
KoJjebanus. Pezonanc.
BrinyxneHHbie
AJIEKTPOMAarHUTHbHIC
KoJieOaHusI

IIepemeHHBIN TOK.
CunycouanbHbIN
IIEPEMEHHBIN TOK.
MomHoCTh
IIEPEMEHHOTO TOKA.
AMIUIMTYTHOE U
JNEUCTBYIOLIEE
3HAYEHHE CUJIbI TOKA U
HaMnpsHKeHUs

Tpanchopmarop.

bubmoreka [JOK
https://m.edsoo.ru/ffOcbb86

butmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

IIpounsBoxctso,
nepegaya u
noTpebieHne
BJICKTPUYECKOHN
SHEPIrUun

YceTpolcTBO U
PaKTHYECKOE
[IPUMEHEHUE
3JIEKTPUYECKOTO
3BOHKA, T€Heparopa
MIEPEMEHHOTO TOKA,
JTIMHUN
3JeKTponepesay

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc324

20

21

DKOJIOTUYECKUE PUCKU
MIPU TIPOU3BOJICTBE
AIEKTPOIHEPTHH.
Kynberypa
HCTOJIb30BaHUS
3JIEKTPOIHEPTUU B
MMOBCETHEBHOM JKU3HU
MexaHU4YEeCKHUE BOJIHEI,
yCIIOBUS
pacnpocTpaHeHuUs.
ITepuoa. CkopocTh
pacrpocTpaHeHUs U

bubmoreka [JOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBI.
[Tonepeunsie u
IIPOJIOJIBHBIE BOIHBI

22

3ByK. CKOpOCTb 3BYKa.
I'pOMKOCTB 3ByKa.
Bricora Tona. TemOp
3BYyKa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cccOc

23

DIJIEKTPOMArHUTHBIE
BOJIHBI, NX CBOMCTBA U
ckopocTtsb. [Ikana
3JIEKTPOMArHUTHBIX
BOJIH

bu6moreka [JOK
https://m.edsoo.ru/ffOccfe0

24

25

[TpuHIUTIBI
PaauOCBA3U U
TEJICBUICHUS.
PazButue cpeacrts
cBs13u. Pagnosiokanus

KoHntposnbHas paborta
«KoJsie0anusa 1 BOJIHBD

bubmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpsamomnuHeiiHOe
pacrpocTpaHEHue
CBETA B OJHOPOIHOMN
cpene. ToueuHblit
HCTOYHUK cBeTa. JIyu
CBETa

bubmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

32

OTtpakeHue cBera.
3aKOHBI OTPAKEHUS
cgeta. [Toctpoenue
n300pakeHul B
TUTOCKOM 3epKaJie

[Ipenomnenue cpera.
[TonHOE BHYTpEHHEE
OTpaKECHHUE.
[IpenenbHbIN yroiu
MOJTHOTO BHYTPEHHETO
OTPAKECHUS
JlabopatopHas pabota
«3mepenne
ITOKa3aTes
MIPEJOMIIEHUS CTEKIIa»

JIunzsl. [locTpoenue

M300paKEHUI B JINH3E.

dopMya TOHKOU
JIMH3EL. Y BEJIMUEHUE
JIMH3EI

Jlabopatopnas pabota
«HccnenoBanue
CBOMCTB M300paXkeHUI
B JIMH3aX»

Jucnepcus csera.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd4e0

bu6moreka IJOK
https://m.edsoo.ru/ff0cd7f6

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd67a

bubmoreka [JOK
https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33

34

35

36

37

C0XHBIN cOCTaB
Oenoro ceera. IlBer.
JlaGoparopHas pabota
«Habmroneuune
JTUCTICPCHH CBETa»

WNurepdepenius
ceerta. Judpaxuus
CBeTa.
HudpakuronHas
peLIETKa

[TonepeynocTh
CBETOBBIX BOJIH.
[Tonsipuzanus ceeta

OnTtuyeckue npudOpsI
Y YCTPOMCTBA U
YCIIOBUS UX
0€e301MacHOTo
MIPUMEHCHUS
['panunib
[IPUMEHUMOCTH
KJIACCUYECKOU
MexaHuku. [loctymarsl
CIIEUAIILHOW TEOPUH
OTHOCHUTEIIbHOCTH

OTHOCHUTENBHOCTD

bubmmoreka IJOK
https://m.edsoo.ru/ff0ced22

bubmoreka IJOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka IJOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJIHOBPEMEHHOCTH.
3amenieHue BpeMeHU
U COKpAILEHUE JTUHBI

https://m.edsoo.ru/ffOcfa4?2

DHeprus 1 UMITYJIbC
PEIATUBUCTCKOMN
gacTulbl. CBI3b

bubmoreka [JOK

38 MAacChl C SHEpPIruen u https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHS
ITOKOS
KonTtpoasHas paboTa

39 «OnTuka. OCHOBBI bu6mmoreka IJOK
CIEIUAIbHOM TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
®oTtonbl. DopMmyia

40 [Tnanka. 3HCI];))FI/}I;I u bubnmoreia LIOK

https://m.edsoo.ru/ffOcfel6

UMITYJIbC (POTOHA
OTtkpslITHE 1

41 HCCJICIOBAaHHC bubmoreka [JOK
doroaddexra. OnbITHI https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akonbl oTodddexTa.
ylu) aBHeHUH © bu6mmoreka IJOK

42 DOUHIITENHA JUIA

doToaddexra.
«Kpacnas rpanuna»

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dotorddexra

43

JlaBiieHue cBera.
Omertel I1. H.
JleOenena.
XHUMHYECKOE JCHCTBHUE
CBeTa

bubmoreka [JOK
https://m.edsoo.ru/ff0d04a6

44

45

46

47

TexHuueckue
YCTPOMCTBA U
MPaKTUYECKOe
MIPUMEHCHUE:
dboTO3IeMEHT,
(dhoTOIaTUHK,
COJIHEUHas OaTapes,
CBETOIMO]]

Pemenue 3agau o
TeMe «IDIEMEHTHI
KBAaHTOBOU OITHUKNY

Mopens aToMa
Tomcona. OTBITEI
Pesepdopna no
PACCESHUIO O-YaCTHII.
[InanerapHas Moaenb
aToma

ITocrynarsl bopa

bubmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d091a

but6moreka [JOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

49

N3znydenue u
norjoiieHue GoToHOB
IIpU NIEPEXOJIE aTOMa C
OJIHOTO YPOBHS
SHEPIruu Ha APYTroil.
Bune! ciektpoB

BonHoBbIe cBOMCTBA
yactull. BonHEI e
bpoiins.
KopmnyckynspHo-
BOJIHOBOM JyaJIu3M.
CnoHTaHHOE U
BBIHYKJICHHOE
H3JTyYCHUE

bubmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubomoteka [JOK
https://m.edsoo.ru/ff0d0ca8

50

o1

OTtkpsITHE
PaIMOaKTUBHOCTH.
OmneiTel Pezepdopaa
0 ONIPENIETICHUIO
cocTaBa
pPaZi0aKTUBHOTO
U3ITyYeHUS

CaoiicTBa anbda-,
Oera-, raMMma-
n3ny4deHus. BiausHue
PaIMOaKTUBHOCTH Ha

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

JKNBBIC OPIraHU3MBbI

52

OTKpbITHE IPOTOHA U
HeUTpoHa. M30TOIBbLI.
Anbda-pacnaz,.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
M3JIyYEHUE

bubmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3U
HYKJIOHOB B sIJIpe€.
S nepHble peaknuu.
S nepHb1ii peakTop.
[IpoGnemsi,
MEePCIEKTUBBI,
JKOJIOTHYECKHUE
ACIIEKTHI SACPHOU
SHEPreTUKU

bubomoteka [JOK
https://m.edsoo.ru/ff0d1356

54

DIleMEHTapHbIE
yacTuipl. OTKpBITHE
Mo3uTpoHa. MeTo bl
HaOIIOIEHUS U
perucTpauu
3JIEMEHTAPHBIX
yactuu. Kpyrisiid cron
«DyHIaMEHTAJIbHBIE

bubmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aMOJICHCTBHSL.
EnunctBO pusnueckoit
KapTUHBI MUPA»

55

Bun 3B€3nHoro nHeoa.
Co3zBesausi, sipKue

3BE3/1bI, IUTAHETHI, HX
BUIMMOE JIBHKECHUE.
CoinHeyHas cucTeMa

56

Comnnue. Conneynas
AKTUBHOCTD.
HcTounuk sHEprun
ComHna u 3B€37

57

3BE3/1bI, UX OCHOBHBIC
XapaKTEPUCTUKHU.
3BE3/1BI TJIABHOM
IMOCJIEIOBATSIBHOCTH.
BuyTtpenHee cTpoeHue
3BE31. COBpEMEHHBIE
MPEICTABICHUSI O
MIPOUCXOXKICHUH U
spomronuu CosHIIa U
3BE3 ]

58

Muiteunsiii [TyTe —
gamia [ amakTuka.
[Honoxeunue n




59

60

61

62

nBwxenne CoiHIila B
I'anakTuke.
lNamaxtrku. YEpHbIie
JBIPBI B sJIpax
raJakTHK
Bcenennas.
Pas0eranue rajakTuk.
Teopus bonbmoro
B3pbIBa. PenukToBoe
W3JTy4YCHHUE.
MeraranakTuka

Hepemenusie
poOJIeMBbI
aCTPOHOMUU

KontponbHas paborta
«DNEMEHTBI
aCTPOHOMUU U
acTpoU3UKI

O6o06mmaronuii ypox.
Ponb ¢pusuku u
aCTPOHOMHHU B
SKOHOMHUYECKOMH,
TEXHOJOTUYECKOMH,
COLIMAIILHOM U
ATUYECKOH cepax




ACATCIBHOCTHU
YCJIOBCKaA

63

O06o0mmaronuit ypox.
Pounb 1 mecTo Gpuzuku
Y aCTPOHOMUU B
COBPEMEHHOW HAYYHOU
KapTUHE MUpPa

64

65

O6o0uarommit ypox.
Ponb dpuznueckoit
TEOpUHU B
dbopmHpoBaHUU
MIPEICTABJICHUM O
bu3nuecKoil KapTHHE
MHupa

Oo6o0maronmit ypox.
Mecto puznueckoit
KapTHUHBI MUPA B
oO1iemM psny
COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEACTAaBICHUM O
IpUPOJIE

66

PesepBHbI yPOK.
MaruauTHoe 1oze.
DJIEKTpOMarHuTHas




UHAYKIUA

PesepBHbIl ypoOK.
67 Onrtuka. OCHOBBI
CIIEHIHAIBHOW TEOpUHU

OTHOCHUTCIIbHOCTHU

PesepHblii ypok.
KBanrtoBas ¢uzuka.
68 DNIEMEHTBI
aACTPOHOMUHU U

acTpou3uKu

bu6moreka IJOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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