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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM 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 Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHnue mporpaMmbl 10 (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEeAMETHBIM pe3yJIbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJILTATHI 10 roj1aM 00y4EHHUS;

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

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — 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 3HAHUW  ONpenesseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYIHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (popMUpOBaHME YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUHM € HEW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeauHEH BOKPYr (Qu3nueckux Teopud. Benymmm B Kypce sBIseTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
INPUHLNIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIHOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEM (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOIO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
MpEeIMETHOr0 KaOuHeTa (U3MKW WIA B YCIOBHUSX HUHTETPUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX HPAKTHUYECKUX pPaldoT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaEcTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
1a00paTopHOTO O00OpPYAOBAHUS JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HayIHOMY
U3YYECHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yibTara H3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad 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
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsI Pa3BUTHUSI YMEHHH MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme 1o (U3MKE MepeyeHb JabopaToOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH W 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 obpaiienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

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

[Ipuanun  otHocutenbHOCTM  ['anmnes. IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MNPAKTUYECKOE MNPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

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

N3yuenue aBmxeHust Opycka 1o HaKJIOHHOM TJIOCKOCTH.



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

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKOW SHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI 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.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

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

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
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, n1abopamopmsie pabomul

Onpenenenue 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. OcHoevl 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 eNbHas TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOIE.

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 MPOOIEMbl TEIIOIHEPTETUKHY.



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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWUCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, TUANEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTh — 3iekTpuueckoro mojs.  [IpuHiun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE Ha3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

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

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepenne 21eKTpOEMKOCTH KOHEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu 6 paziuunvix 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 COEIMHEHNUE ITPOBOIHUKOB.

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

DJIEKTPOABUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 115 TOJTHOM (3aMKHYTOM) 2iieKTpudeckoi renu. KopoTkoe 3ambikaHue.

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

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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



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

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIeEpMETD,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe 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 sxkcnepumenm, rabopamopuvie pabomol

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM HMHAYKIuU. KapTWHa NMHUNA MAarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHHE.

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

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
MHIYKIUU. OJIEKTPOJABMXKYIAsd CHJIa HWHAYKIMU. 3aKOH DJEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. DJIEKTPOJABIKYINAS CUla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOABUKYIIECH CHIIBI MHIYKIHU OT CKOPOCTU MU3MEHEHHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW MH]TyKLIHH.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumryga u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MareMaTuyecKuil MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJIEKTPOMArHUTHBIMU KoJiebanusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATENbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPHOJAa MabIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccnenoBanue IMEPEMEHHOIO TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHol BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIIOMIICHUE, MOoygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAKOIIEH CPEbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmtonenue cBA3M T'POMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYJIOW H
Y4aCTOTON KOJeOaHMIA.



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.

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUYECKOE MNPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpeHHEE OTpakeHrue. Mozienb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEHIETKY.

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 C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPruUs
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.

Hasnenne cBera. OnbiThl I1. 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

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[InanerapHas mopens aroma. [loctynatel bopa. M3nyueHne u noriionmeHue
(GOTOHOB TpU TeEepexojie aToMa C OJHOTO YpPOBHS JHEPTrUU Ha JApyroi. Bumbl
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

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

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOmnroienue IMHE4aToro cnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-H3ITy4YCHHS.
Bimsinue paanoakTHBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B szipe. AnepHbie cunbl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. 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 kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6mronenus B Teneckon JlyHsl, manet, Miueunoro [lytu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUM O (DU3NYECKON KapTHHE MHpPA, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3E€M C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPECHHE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TMPU3HAKK TMOAO0OUS TPEyTOJIHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE AaTOMOB M MOJIEKYJI, KPUCTALUIUYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJBbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKTAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEpPIIaTh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

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

METAIIPEAMETHBIE PE3YJ/IbTATDBI

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  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBbI C YYETOM aHallU3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHON NESITEIIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

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

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ pEIICHHS, HaXOJIWUTh apryMEHThI I JOKa3aTehCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

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

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7ayd B 00pa30BaTEIILHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEACATCITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

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

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYYCHHS HMHGOpPMAIUU (PU3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBa  HMH(POPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepekeHUs, TPaBOBBIX M OTHUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHS B Pa3IM4YHBIX (Gopmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOH JEATEIHLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTh poid C y4€TOM MHEHMIl YYaCTHUKOB, OOCYXJaThb pe3yJbTAThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBJISATh MO3HABATENIbHYIO NIESITEIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATEILHOW  pedJeKkcuM KaK  OCO3HAHHS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHuS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
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
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIHOKH.

B mpomecce DOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEpPIIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Mpeoiararomn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO0 CIIOCOOHOCTh MIOHUMATh CBOE 3MOLMOHAIIBHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

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

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

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mpeamMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
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, IUIABJICHHUE, KPUCTAJUIM3alUs, 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 (PU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HMCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYCHUS M €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
KUHETUYECKask SHEPrysl XaOTUUYECKOrO JBMKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
NPAaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICI HCMOJb3YEMbIX BEJIMYUH, HX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE TI0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJIU3UPOBaTh (PU3UYECKUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3MUYECKUE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKONW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS  MAaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOT0 OOOpPYyJOBaHUs, MPOBOJAUTH OIBIT M
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYHMHAMH  C
UCITOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYHH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BAaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHON (DU3MYECKON MOJENbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3M4EeCKON BEIMUUHBL;

peunaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPU  pPELIEHMH  yduyeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN
Y TIPEICTABJICHUS YUYEOHOW M HAay4YHO-TIONMYJIAPHON MH(GOPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTyYaeMyI0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 310pOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTrO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpPUBAeMOM MPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU M
TEXHOJIOTUM, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh W EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, Tyd CBETA, TOYCUHBIN HCTOYHUK CBETA, siIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICUCTBHUS TOKA, B3aWMOJICHCTBUC
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TIPSMOJIMHEWHOE PACIpPOCTPAHCHHE CBETa, OTPAKCHHE, IPEITOMIICHHE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJEKTPUUYCCKHUE, MArHHUTHBIC,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMpPSIKEHHUE, DIICKTPUUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAJIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTUS DJCKTPUUSCKOTO M MAarHUTHOTO IIOJICH, TEPHOJ W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHMIIBI, YyKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIWYUHY C JAPYTHEMH
BEIIMYMHAMM;

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



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU OMUCAHWW TPABUIBLHO TPAKTOBATh (DU3MUECKHN CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODWHIITEHHa st doTorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAacCCOBOrO 4HMCIa, MOCTyJatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIpAKEHHWE W YyCJIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

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

BBITIOJIHATh HKCIEPUMEHTHI IO MCCIECAOBAaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBarh MpobiieMy/3aadyy ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHpOBaTH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (HUKCHPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WUYECKUX BEJIWYUH B BHUJAC TaOIUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
o00opy10BaHUS;

pemarb pacuéTHbIE 3a7a4dl C SBHO 3aJaHHOM (DU3MYECKONM MOJICTBIO,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a yCIOBUS 3a/1a4n
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4i: BHICTPAUBATh JOTMYECKH HEPOTUBOPEUNBYIO
[EMOYKY pacCyXIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl Y4eOHOM W Hay4YHO-TIONMYJISIpHONW MH(pOpPMAIUY, TTOTYYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPOMNCTB, pa3inyaTh YCIOBUSA X 0€30IacCHOr0 MCIOJIb30BAHUS B ITOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
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, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJJleKBaTHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (LU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka bubnmoreka L{OK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

0 i .
3.1 CHOBBT MOTICY HIPHOTKHHETHHCCKOM 9 bubnmnorexa LIOK https://m.edsoo.ru/7f41bf72
TEOpHH
3.2 OCHOBBI TEpMOAMHAMUKHI 10 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
A .
3.3 IPCTATHDIE COCTOMIE BELECTa 5 bubnmnoreka LIOK https://m.edsoo.ru/7f41bf72
da30BbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOANHAMHUKA
4.1 DneKTpocTaThKa 10 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
I1 i i TOK.
4.2 OCTOHBII SACKTPHHCCIHI TOK 12 Bu6morexa L{OK hitps://m.eds00.ru/7f41bf72
Toku B pa3auyHbIX Cpenax



https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pe3epBHOE Bpemst

22
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(POBbHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paspea 1. JIEKTPOJAUHAMUKA

MaruuTHoe noJie. DIeKTpOMarHuTHas

1.1 11 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
WHIYKIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
M
2.1 CRAHHTICCIHE | SNCKTPOMATHHTHBIC 9 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
KoJieOaHMs
M
2.2 CRAMIACCINE 1 SNCKTPOMATHHIHBIC 5 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onrrka 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

OcHOBEI cenualabHON TCOpHUU

3.1 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIEHOCTH
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEHThI KBAHTOBOW ONTHKU 6 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
4.3 AToMHOE S1pO 5 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6o0m1aromee MOBTOPEHUE 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
PesepBHOE BpeMms 3
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounuecTBO 4acoB DJ1eKTPOHHBbIE U(POBLIE
Ne i/ Tema ypoka P unpp
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
1 ®usuka — Hayka o npupojae. Hayuneie 1 bubnmnoreka HOK
METO/Ibl TO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBpPEMEHHOI HAy4YHON KapTUHBI MHPa, B 1 bubmorexa [JOK
p . y P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeATEIHLHOCTH JII0IeH
MexaHn4ecKoe JBHKCHUE.
3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
newxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE IPAMOIMHEHHOE JBUKCHUE 1 bubmorexa [JOK
p p a https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnmnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHOe majieHue. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe neuxenue. [[Buxenue 1 bubmuoreka [JOK
MaTEepUAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
8 HMuepunanbabie cucteMbl oTcuera. IlepBriit 1 bubmorexa TIOK
P P Hep https://m.edsoo.ru/ff0c3be8
3aKkoH HproToHa
Macca tena. Cuna. IIpuHnumn cynepro3unuu
9 cui. Bropoii 3akon HI;IOTOHa ?m ’ 1 bubmorexa TJOK
’ P . s https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOU TOUKH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperuii 3akoH HproToHa /U151 MaTepraIbHBIX bubmmoreka [IOK
10
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKoH BCeMUPHOTO TsiroTteHus. Cuia bubanoreka HOK
TshKecTu. [lepBasg KocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 Cuua ynpyroctu. 3akoH ['yka. Bec Tena
yrupy Y https://m.edsoo.ru/ff0Oc3el8
Cuna tpenunst. Koaddbunuent tpennsa. Cuia
13 con OTI;IBHGHH}I 1| qI)/I(b,ZLBI/I)KeHI/II/IIj Tena B bubmorexa HOK
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynaTensHoe U BpaliaTeabHOe
14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubmuorexa [JOK
MowmeHT cumbl. [lnedo cunsbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOIO TEIa
Hmnynbc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMITyIbC CUIIBIL. bubmuotexa [JOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHHE
Pabota u momHOCTh cuibl. Kunetndeckas
16 SHEprHs MaTepualibHOW ToukH. Teopema 00 brbmmorexa LTOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenumansHas sueprus. [loreHnmanbHas
17 SHEPTHs yNnpyro AehopMUPOBAHHON bubnuotexa [JOK
npykuHbL. lloTeHManbpHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHManpHBIC U HETIOTEHITUATBHBIE CHIIBI.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C
. but6mmoreka [IOK
18 W3MEHEHUEM MEXaHUYECKON IHEPTUHU

CUCTEMBI TEJI. 3aKOH COXPAHECHHUS
MEXaHUYECKOM SHEPrUuu

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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19

JlaboparopHas pabota «lccrnenoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM SHEPruu Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTay

20

KontponbHast pabora o Teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUs B MEXAHUKE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKESHHS U B3aUMOJICHCTBUS
yacTull BeuecTBa. Mojienu CTpOeHHUsI Ta30B,
KUAKOCTEN U TBEPIBIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

24

TemoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

25

26

27

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Kunaneiipona

3akoH /lanbToHa. ['a30BbIE 3aKOHBI

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

28

JlabopaTtopHas pabota «McciaenoBanue
3aBHCUMOCTHU MEXIY ITapamMeTpaMu
COCTOSITHUS pa3peKEHHOTO Tra3ay

29

H3omponecchl B ueaabHOM ra3e u ux

Bbubnuotexa LIOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rpadguyeckoe mpeacTaBlicHHE

https://m.edsoo.ru/ff0c570e

BHyTpeHHss sHEprusi TepMOIMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.

30 KonudaectBo Temnote u pabota bubmmorexa LJOK
P ' https://m.edsoo.ru/ff0c5952
BHyTpeHHsIsI SHEpPTUs OTHOATOMHOTO
UJCATLHOTO Ta3a
bubmuorexa [JOK
31 B
HARL TEIonIepenatn https://m.edsoo.ru/ff0c5c36
Y enbHas TEIUIOEMKOCTH BEIIECTBA.
32 KonuuecTBo TEIOTHI Mpy TerIonepeade bubmmorexa [IOK
. p petate. https://m.edso0o.ru/ffoc5c36
AnmabaTHBIN mporecc
33 [TepBbIit 3aKOH TEPMOJIMHAMHUKH U €TI0 bubnmnoreka [HOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMoCTh MpOLECCOB B MPUPOJIE. bubnmnorexka HOK
BTopoi1 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteus u KI1]] rerioBoit bubmuorexa [JOK
MAaIlIAHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4ecKue npooIeMbl
TEIUIOAHEPTETHKHU
38 O6o06maromuii ypok «MonexkysipHast bubmuorexa [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edso0.ru/ff0c6938
KonTpomnpHas pabota mo Teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6mmoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAs U OTHOCHUTEIIbHAS BIIAXKHOCTH but6mmoreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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Bo3ayxa. Hacelennslii map

https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucramiunueckue u
amop(HbIe Tera. AHU30TPOIUS CBOMCTB

bu6nmoreka [IOK

42
KpUCTAILIOB. JKHIKHE KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [InaBienue u kpuctauM3auus. Y genabHas bubanoreka HOK
TeruioTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 v 0
PABHCHYE TRILIOBOTO baHea https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. bubnuorexa [HOK
JIBa BUJa AIIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHHUKH, TUATIEKTPUKH H
46 H(I))JI TIPOBOTHUKH 3a1f§H COXpaHEHUS bubmorexa LHOK
yop ' P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
47 B3aumopeiictBue 3apsiioB. 3akoH Kyrona. bubnmnoreka [JOK
To4deuHsIil IIEKTPUYECKHN 3apsiy https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 [TpyuHIMI CynepIO3UIINH JIEKTPUUECKUX bubmorexa HOK
P VH YHeP B N P https://m.edsoo.ru/ff0c6df2
nosiei. JIlunum HanpsKEHHOCTH
49 Paborta cuit anekTpocTaTuYecKoro mods. bu6mmoreka [JOK
Ilorennuain. Pa3HoCTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpoBOTHUKY 1 TUIICKTPUKH B
50 3J'IpeKT J(J;CTaTI/IIIeiKOM noljie bubmmorexa [JOK
P ] https://m.edso00.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubmorexa [JOK
51 Onektpoémkoctb. KoHnmencaro
FICKTPOCMICOLTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTH MIJIOCKOT0 KOHJEHCATOPA. bubmuorexa [{OK

DHeprus 3apsHKCHHOTO KOHICHCATOPa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTtopHast pabota "H3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHUMI NElCTBUSA U IPUMEHEHUE

KOHJICHCATOPOB, KOIMPOBAJILHOTO aliapara,
CTpYHHOTO NPUHTEPA. DJIEKTPOCTaTUYECKAsS

3amuTa. 3a3eMIICHUE IIEKTPOIPHOOPOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanus. [locrosunbiii Tok. Cuiia

toka. Hanpsixenue. ConpoTusieHue. 3aKoH

OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaGopaTtophast pabora «3yuenue
CMEIIAHHOTO COSIMHCHHS PE3UCTOPOBY

PaGora u MOIITHOCTB 3JICKTPUUCCKOT'O TOKA.

3akoH J[xoynsa-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

59

3axoH OMa 71 OJIHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne DJIC UCTOYHUKA TOKA U €r0
BHYTPEHHET0 COPOTUBICHUSD

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOINMOCTb

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

60

DIIeKTpUYECKUil TOK B BakyyMe. CBolicTBa
JJIEKTPOHHBIX ITyYKOB

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U

Bbu6nuoreka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puMecHas nmposoaumocts. CBoiicTBa p—N-
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

DNEKTPUUECKUH TOK B pacTBOPax U

62 paciiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DIIEKTPOIUTHYECKAs JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOATEIHHBIA U HECAMOCTOSATEIHHBIN 1 bubmorexa HOK

https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DIIeKTpUUYECKHE MPUOOPHI M YCTPOMCTBA U
64 ux Hp;KTI/I‘ICCKOG l;')IpI/IMpeHeHze. 1;TpaBI/ma 1 bubmorexa HOK
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011acCHOCTU
N bubmuorexa [JOK

65 O06006manmuil ypok «NeKTPoInHAMUKA 1 httos://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«2nexktpocrartuka. [ToctosHHbBIN

66 3JIEKTPUYECKUN TOK. TOKM B pa3auyHbIX 1 bubnmnoreka [JOK
cpenax» /Beepoccuiickast mpoBepoUHas https://m.edsoo.ru/ff0c8a8a
paboTa npu MpoBEACHUHN Ha OyMaKHOM
HOCHUTEJE

67 PesepBHblit ypok. KoHTponbHas paboTa 1o 1 bubmuoreka [JOK
TeMe "DnekTpoaruHamMuka' https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600mmaromui ypok 1o 1 bu6muoreka [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/bHbIE pecypchl

[TocTostHHBIE MATHUTHI U UX

1 B3aumojieiictBue. MaruutHoe nosie. Bektop 1 bubnnoreka HOK
MarHUTHOW UHAYKUHUH. JINHUM MarHUTHOM https://m.edso00.ru/ff0c9778
WHIYKIAH
MarauTtHoe 1moJje NPOBOJHUKA C TOKOM.

2 OnbiT OpcTena. BzaumoencTaue 1 Bubmaorexa ITOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 JlaboparopHas pabota «3yuenue 1 bubnuorexa [HOK
MarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MArHUTHOTO TOJIS1 HA MPOBOJHUK

4 ¢ TokoMm. Cuna Amnepa. Jlaboparopnast 1 bubmuotexa [JOK
pabota «VccnenoBanue NeHCTBUS https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIS HA

5) JBIDKYIIYIOCS 3apsDKEHHYI0 yacTuiry. Cuna 1 bubmorexa HOK

https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cuisl Jlopenia
OnekTpoMarHuTHas uHAykuus. [lotok

6 BEKTOpa MarHuTHOW uHaykuuu. J1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykunn Papanest

7 JlaGopartopHas pabota «MccnenoBanue 1 bubmuoreka [JOK
ABJICHUS DJIEKTPOMAarHUTHOW WHIYKIIV) https://m.edsoo.ru/ff0cal50

8 NunyxTuBHOCTS. SIBIEHHE CAMOMHIYKIIVH. 1 bubmunorexa [IOK

O/1C caMOMHIyKIIMU. DHEPTUsl MAarHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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IMOJIAA KaTyIIKU C TOKOM. 3JI€KTpOMaI‘HI/ITHOC
I10JIE

TexHudeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,

9 AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb
10 O6o6marmuil ypok « MarHuTHOE ToJe. bubnmnoreka HOK
DNIeKTpOMarHuTHasE UHIYKITHS) https://m.edsoo.ru/ff0cab82
1 KonTponbnas pabota no reme «MarHutHoe bubnuotexa [HOK
noJie. DJIEKTPOMarHuTHask UHIYKLUS) https://m.edsoo.ru/ff0cad58
CB00OOHBIE MEXaHUYECKHE KOJICOAHHUS.
12 ["apmonnueckue KoneOaHusi. Y paBHEHUE bubnuotexa [HOK
rapMoHu4eckux kosuebanuii. [Ipespamienne https://m.edsoo.ru/ffOcaf06
SHEPTUU
JlabopaTtopHast pabota «HMcciaenoBanue
13 3aBUCHMOCTH TIEPHOJIa MAIBIX KOJIeOaHUI
rpy3a Ha HUTH OT JIJIMHBI HUTH U MacChl
rpy3a»
Konebatenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHMs B
14 HJIeTHHOM KO0JIe0aTEThbHOM KOHTYPE bubmorexa TIOK
ype. https://m.edso0.ru/ff0cb820
AHaJOorus MeXy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna ToMmcoHa. 3aK0H COXpaHEHHS
15 SHEPrUH B UICATLHOM KOJIe0aTeIbHOM bubmmorexa TTIOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpe
Bbu6nuoreka LIOK
16 [IpencraBienne 0 3aTyXaronmx

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
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KoseOaHusX. BeIHYKIeHHBIC MEXaHUYECKUE
kojeOanus. Pesonanc. BeinyxieHHbIS
3JICKTPOMArHUTHBIC KOJICOaHUS

[lepemennsiii Tok. CHHYCOUIANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO

Bbu6nuoreka [IOK

17 TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HaYeHUE CUJIbl TOKA U HAIIPSDKEHUS
18 Tpauchopmarop. [IpousBoacTeo, nepenava
U TIOTPEeOJICHHE AIIEKTPHYECKON YHEPTUU
VYCTpoiicTBO 1 IPAaKTHYECKOE TPUMEHEHUE
19 3JIEKTPUUECKOr0 3BOHKA, FeHepaTopa bubmmorexa LHOK
N https://m.edsoo.ru/ff0cc324
HEPEMEHHOT0 TOKa, TMHUH 3JIeKTporepeiad
OKOJIOrHYecKHe PUCKU IIPU IPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnonb30BaHus
3JIEKTPOIHEPTUU B TIOBCETHEBHOM KHU3HU
MexaHu4ecKre BOJTHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnmnorexka [JOK
pacpoCcTpaHeHus U JUIMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Torepeynsle ¥ MPOI0JIbHBIE BOTHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH 3ByKa. bubnmoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DJeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHLIMTBI PAAMOCBSA3U U TEJIEBUICHUS.
PasButue cpencts cBs3u. Pagnonokarus
o5 KonTponbhas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
26 [IpsimonuHENHOE pacIpoCTpaHEHHUE CBETA B bubmmoteka [JOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

OJAHOPOJHOM cpene. ToueuHblii HCTOYHUK
cBera. Jlyu cBera

https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS

27 cseta. [TocTpoeHue n3o0pakeHu B bubmmorexa LJOK
' P P https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenbHbIN yros moIHOTO bubmmorexa [JOK
p P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlaboparopHas pabota «3mepenue bubnuotexa [HOK
MoKa3aTelisi MPeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3o00paxeHuil B TMH3E.
30 dopmysia TOHKOH JIMH3BI. Y BEIMYCHHE bubmorexa LHOK
Py ' https://m.edsoo.ru/ff0cddle
JIMH3BI
31 JlabopaTtopHast pabota «HcciaenoBanue
CBOICTB M300pa’keHUH B JIMH3aX»
Hucnepcus cBeta. CloXKHBIN cocTaB 6€10ro
32 cseta. LBer. JlaboparopHas paboTa
«Habnronenne qucnepcuu cBeTay
33 WNurepdepennus creta. Judpaxnus ceera. bubnmnorexka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
34 [Toniepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckrie MpuOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH KJIACCHICCKOM
36 MexaHuku. ITocTynaTel crienuaibHOR bubmmorexa TIOK
' 4 https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIFHOCTU
37 OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH. but6mmoreka [IOK



https://m.edsoo.ru/ff0cd350
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3aM€l[JIeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHbI

https://m.edsoo.ru/ffOcfa42

DHEPrus U UMITYJIbC PEISATUBUCTCKON

38 yacTuibl. CBS3b MAacChl ¢ SHEPTUEH U bubmmorexa [JOK
HpL p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHsI TOKOS
39 Kontponbnas pabota «Ontuka. OCHOBBI bubnmoreka [JOK
CIIelIMaIbHON TEOPUU OTHOCUTEILHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. Dueprus u bubnnorexka HOK
UMIyIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccaenoBanue Gorodddexra. bubnmnoreka HOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potodddexra. YpaBHEHHE
42 SI?IHLHTegl)Ha nqs)l(b(bOToa(b(geKTa «KpacnHas bubmorexa HOK
g PP https://m.edsoo.ru/ff0d015e
rparuay Gorordpdexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubmuotexa [JOK
XUMHYeCcKoe IelCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpomucTBa U NPakTUYECKOe
44 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 mo reme « 3JE€MEHTHI bubmorexa [JOK
KBAHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI
46 Pesepdopna no paccesHuro o-yactu bubnuorexa LOK
PEOPA P t https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
but6mmoreka [IOK
47 II b
OCTyRatHl Hopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryionieHrue GOTOHOB MPHU
Y B ¢ P but6mmoreka [IOK
48 MEPEexo/Ie aTOMa C OJHOTO YPOBHS YHEPTHH

Ha Apyrou. Bunasl cektpos

https://m.edsoo.ru/ff0dOafa
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49

BonnHoBsIe cBOMCTBa yacTul. BoiiHbl e
Bbpoiina. KopnyckynsipHO-BOJIHOBOM
ayanu3M. CIIOHTaHHOE U BBIHYKJACHHOE
U3JIly4eHUe

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no omnpeneneHuto cocraBa
PaZOaKTUBHOTO U3TYUYCHHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CgoiictBa anb(da-, 6era-, raMmma-u3ITydCHUSI.
Brnusaue pPaarOaKTUBHOCTH HaA JKUBLIC
OpPTraHU3MBbI

OTKpbITHE TPOTOHA U HENUTpOHA. M30TONBI.
Anbda-pacniaa. DNEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITy4yeHue

OHeprus cBA3U HYKIIOHOB B sipe. S nepHbie
peakuuu. Snepusiit peaktop. [Ipobiaemsl,
MIEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHOMN YHEPTETUKH

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeToabl HaOMOIeHUS U
PErUCTpaLMK DJIEMEHTAPHBIX YACTHILI.
Kpyrisiit cron «@yHaaMeHTanbHble
B3auMOIecTBUA. EAMHCTBO usznueckoit
KApTUHBI MUP»

Dransl pa3BuTUs actpoHomuu. [IpukinagHoe
¥ MHUPOBO33pEHYECKOE 3HAYCHHE
actpoHoMuu. Bua 3BE31HOTO HEOA.
Co3Be3aus, spKue 3BE3bI, TNIAHETHI, UX
BuauMoe aBrkenne. CoaHeyHas cucTeMa

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

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Conure. Comaeunas akTHBHOCTE. VICTOYHUK
sHepruu CoJiHIA U 3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI TIaBHOM I10CIJIEA0BATEIHLHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHbBIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sposronun CoJIHIIA U 3BE3 ]

58

Muneunsiii [IyTe — Hama ['anakTuxa.
[Tonoxenue u aBmxenue ConHua B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
Apax rajlakTUK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3nyuyeHue.
MeraranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMHHU

61

KontponbHas padoTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

63

64

O6o6maromuit ypox. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COIUAIBHON U
ITUYECKOH chepax MesTeTbHOCTH YeTOBEKa

O6o6maromuit ypok. Pois u Mmecto pusuku
Y aCTPOHOMUH B COBPEMEHHOM Hay4YHOU
KapTHUHE MHpa

O6o6mmaromuit ypok. Pois ¢pusndeckoii
Teopuu B GOpMUPOBAHNH TIPEICTABICHUN O
¢du3nueckoil kapTHHE MHUpa

65

O6o06maromuii ypok. Mecto ¢pusudeckoit




KapTUHBI MUpPA B 00ILEM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IPEACTABICHUH O
pupoae

PesepBHbIi ypok. MarautHoe 1nose.

66 1
DNIeKTpOMarHuTHasE MHYKIUS
67 Pe3epBHblii ypok. Ontuka. OCHOBBI 1
CHEIMAIbHON TE€OpUU OTHOCUTENBHOCTH
68 Pesepnblii ypok. KBantoBas ¢uzuka. 1 bubnuotexa [HOK
DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gmsuka, 10 krace/ Msxummes [.4., bByxosues b.b., Corckuit H.H.; mon
penaknueii [lapdentreBoit H.A. AkumonepHoe o61ecTBo «3maTenscTBo
«IIpocsemienne»

» Gdusuka, 11 kimace/ Mskumies I'.J1., byxosuer b.b., Yapyrun B.M.; nox
penakmueit [lapdpenTreBoit H.A. AknimonepHoe o6mectBo «M3maTenscTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA
M.A. TlerpoBa Metoanueckoe nocooue duzmuka 10 kiacc Kk yaeOHUKY

Msxwninesa I'.51.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://rosuchebnik.ru/



