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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPeOOBaHUI K pe3yibTaram
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMMmebl, npeactaBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl IO (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPEeIMETHbBIC (Ha 0a30BOM YPOBHE).

[Tporpammanopu3nKeBKIIOYAECT:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1mo rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeleNnseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa OOydarommxcs, B (OPMUPOBAHHE YMEHUHU MPUMEHSTH
HAyYHBIA METO]I TIO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3WKu 1jis ypOBHsS CpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MTOCTPOCHMUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuall U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBMHM C HeW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr Qu3nueckux Teopuid. Benymum B Kypce sBIsieTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMHU Kypca (U3UKM Ha ypOBHE CpPEAHEro O0OIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs: (pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIWNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHUE
OoOyYaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (M3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJjayu C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO paslena Kypca, Tak M UHTETpUpYs 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUH M MPOIECCOB B OKPYKAIOMICH
XKU3HHU, TpeOytoume BbhIOOpa (U3MYECKON MOAENU IS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00111ero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeAMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOrO IMkia. B kaOuHere (Qu3MKU HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe OOOpyIOBaHUE [Ji1 BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUSHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHPYETCI B COOTBETCTBHM C
MPUHITUTIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1o (GU3WKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBJICHHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHM.

JlabopaTopHoe 00OpynOBaHME MJII YYEHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBAHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IUMPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LEJIIMHU U3y4EHUsI PUZUKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca M CTPEMJICHHsS OOYyYaromMXCsi K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUN OOBSACHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O pONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTxeHne 3TUX 1enei 00ecreynBaeTCsl pelIeHHeM CIEIyIOMNX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3MYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOIMHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHEHHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIIECHUs pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOM
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIbLHOE
co3gaHue GU3NIECKOl MOJCNIH, aJIeKBATHON yCIIOBUSM 33]1a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3UYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu WHGOPMAIIHH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEI0BATEIHCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1abOpPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCSl.



COJAEPXKXAHUE OBYUEHUA
10 KJTACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hH3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3BI.
du3nyecKue 3aKOHbI U TEOPUHU. |'paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBblE W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeHus
MaTepUaIbHOM TOYKU OT BPEMEHH.

CBoboaHOe nageHne. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeintHoe  aBvkeHue. [IBUKEHHE  MATEpUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JBU>KECHUS.

[IpeoOpa3zoBanue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATENBbHBIE PABHBIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VY cioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenne aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akoHbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKM (Tejna), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTUA. [TorennmanbHas DHEPIuUs YIIPYro
nedbopmupoBaHHor — npyxkuHbl.  [loTeHlManpHass SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoq MOTEHIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsiekyasipHas pu3HKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, XKUJIKOCTEH U
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [locTositnaas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACabHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH /lanpToHa. M30mponeccsl B UACANBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnpwIThl 110 MU PY3UU )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepmonuHnamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcO0bI e€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WACAJIbHOrO  rasza. Buabl  Teruionepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMUKH K H3omporieccaM. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBHIX MamuHax. Kod3(p@uiueHT moie3Horo
nevctBus TemwtoBo mamwmHbl. [{ukn KapHo m ero xo3dgdumueHT mojae3HOTo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHEDP.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruu Tejaa MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

M3meHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kumnenue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Matepuaiibl. [lnaBienue u
KpUcCTajuIM3anus. Y AefibHasl TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHaJOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX apOB.

Kunenuve npv moHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIeCTBRA.

JlemoHCTpauus KpucTauioB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpuzanus Tela. ODJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
ANEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3ME€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuyeckoro mois. IIpuHiun



CYNEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocratmueckoro  moisa.  [lorenmuman.  PasHocTh
MOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnextpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE IPUMEHEHUE: HSIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannuwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctoununku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHjia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTbD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TomynpoBOHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTb
noJIynnpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPHUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBS3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4YHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM MPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, J3JEKTPOJIUTHUYECKAS IUCCOLMALINS,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTpYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpomMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unun
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TOPOBOJHMKA € TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TIOJI JUIMHHOIO IIPSAMOIO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cumsl Jlopenia.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJBMXKYILNAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABIXKyLIas  cujia
CaMOWHIYKLIMH.

OHeprusi MarHUTHOTO MOJISI KATYILIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWUTHI, JJIEKTPOIBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHre MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHUI.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXVMHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHre sHepruu Npy TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit kKOHTYp. CBOOOJHBIE HJIEKTPOMArHUTHBIE KOJeOaHUs B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYXI€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHuss W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHU4ecKue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnroneHnue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTPaKEHHE,
peoMIICHUE, TOJSIpU3aLus, JUPPaKIHs, UHTEpPEepEHIHS.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B UHTephEpeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE oTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpoCKoIma, TeJIeCKona.

Habmronenne natepdepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HabGnrogenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[ToydyeHune cexTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. JHEPTHS
U UMITYJIbC (POTOHA.

OTtkpoiThe U ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanuiar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®doTorPdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GhOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynspHo-BoIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul
Habnrogenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTPOCHUS sApa. OTKpbITHE
paauoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusHue pagoakKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eitzenGepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anb(a-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES s1I€Ep.
Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO u3nueckoii KapTUHBI MUpA.
TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3NPYIOIINX YaCTHUL.
Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpeKoB 4acTull (10 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH

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

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. Conneunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl IJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



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

Mneunsiii Iyt — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIs1 OTPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponpr ¢usuku W acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsieTCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpadyu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0OHUS TPEYTrOJHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonoecusa: »nektpuueckue SBICHUS B JKMBOM MpuUpOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUS B )KMBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «@Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «Du3nkay A0IKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUMXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAalUMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO OOIIECTBa, pAaCUIMPEHUE KUZHEHHOIO
OIBITA U OIBITA JACATEIBHOCTU B IPOLIECCE peallM3alMi OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OpMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
uX (PyHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UEHTUYHOCTH,
NaTpUOTHU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIEHHWBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyIiero pu3n4eckon HaykKe;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATBHON IesSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(Gu3KMKYN Ha IPOTSKEHUH BCEH KU3HU;

6)3K0JI0rN4eCKOr0 BOCIIUTAHMS

C(POPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUN B OKPYKAIOILLEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA
ba3oBble jornueckmne geicTBUs:
CaMOCTOATENFHO  (QOpMyJIMpOBaTH W aKTyallu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJIsIM, OLIEHUBATh PUCKU TOCIIEICTBUH AEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILICHUE TPU PEIICHUH KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIaJIETh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMU
buznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITENbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETaliY, MPeoO0pa3oBaHUI0 M NPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3UKE B MPAKTHYECKYI0 001acTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnopmanueii:

BJIa/Ie€Th HaBBIKAMH IMOJIyY€HUs MH(GOPMaLUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEeMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
IIPEICTABICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOMtoJieHrueM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHsI, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJEpX,aHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy npeCcTaBICHUS U BU3yaJIU3alUu.

KoMMmyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YpPOUHOU
NEeSATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr'0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTHMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensaTh poiau ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXXJOr0 yYaCTHUKA KOMAaHJIbI B
oO1IMii pe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JacTu
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th  HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUIM;



WCITOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalM3e pe3yibTaToB
NeSITEIbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATK! U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHallu3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIN UHTEJIEKT, MIpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAJIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTMDKCHHIO IEIH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3MKU B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHpA, B PAa3BUTUH COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJICH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, HHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIHM CTPOCHHS ra30B, )KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] PU pPelIeHnH (PU3NIECKUX 3a7a4;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBIKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEN
U TBEPABIX TEN, U3MEHEHNE 00bEMa TeJl TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHIEHCAIMs, TUIABJICHUE, KPUCTAILIM3AIUS, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a IIPU €r0 HAarpEBAaHUU B 3aKPBHITOM
COCyZl€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHHUE, UCMOJb3Yysl (U3NUYECKUE BEIUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas YHEPrusi, MOTCHIUAIbHAS DHEPTUSl, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OMNHCAHUM TMPABHUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MUX OOO3HAYCHHS M €IUHUIIBI,
HaxXOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUUHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YS (U3WYECKUE BEIMYHMHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3YEMBIX BEIWYHH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEITUYMHBI: AICKTPUUECCKUN 3apsif,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIUAJIOB;
NPy  OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYCHMsS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE MPOIIECChl U SBICHUS, UCIOJB3YsS (PU3MUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUupHOTO Tsrotenus, [, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TMPUHIUII PABHOIPABUS HHEPIMAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoi, MEPBhI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 5TOM pa3inyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO MCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIh30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMH  BEITUYMHAMHU  C
UCIIOJB30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh pe3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUU HCCICIOBAHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py1I0BaHUS;

pemiath pacu€THbIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIC JIsI €€ pEeIIeHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATH PEaTbHOCTh
MOJIY4YE€HHOT0 3HaueHUs (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIEC 3a/1a4l: BHICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHII C OMOpOM Ha HM3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS,

UCIIOJB30BaTh  TMPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TIPENICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, TTOTYIECHHON 3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 0€30MacHOCTH MPU OOpaIleHuH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CpEAE;

paboTaTh B TpYINNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIICMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUECKUX MOJIEeH:
TOYEYHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, S/ICPHAS
MOJIEIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCICTBUE
MarHuToOB, JJICKTPOMAarHuTHAasT WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuuss U TOJMApU3alMs CBETa, JHUCIEPCUs  CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodadgdeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEHIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pPAa3NUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYIIAsl CUila, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cuia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYILKW, SHEPrUs 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsii W Cujla TOKa B Ipolecce
rapMOHUYECKUX OJEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3BI, NMPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUYECKHIMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W E€IUHUIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHUS U MPOLECCHI, HCIOIb3YS
bu3MYecKue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS W EIUHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONTNE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIIE0BATEILHOTO U MAPaLIeTbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHYKIINH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHUsS HUMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocrynarel bopa,
3aKOH PAaIMOAKTHUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHU4YeCKO€ BBIPAXXEHHUE U YCJIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmymupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYMH C HCHOJb30BaAHUEM
NpSIMBIX HU3MEPEHUM: MpPU DTOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATENbLCKOW U IMPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JTAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u



BBIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEIUYHHBI M (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAYCHUS (PU3HUSCKON BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a][au: BEICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PacCy)KICHUI C OMOpOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TPEJICTABJICHUS Y4COHOW W HAYYHO-TIONMYJISIPHOW MH(GOpPMAIIMH, TIOJIYYCHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYCCKU aHAITU3UPOBATH MMOTyIaeMyt0 HH(OPMAIIUIO;

OOBSCHATh TPHHIMIIBI JCHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3imyaTh YCIOBUS UX OS30MaCHOTO MCIOJIh30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHUsT 0€301TacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3J0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyMIe C BBHIMOJIHCHHEM PAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOSI3aHHOCTH U
TUTAHUPOBATH JIEATEIHPHOCTh B HECTAHJAPTHBIX CHTYAIlUsIX, aJeKBaTHO OIICHWBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHHUE PAaCCMaTPHBACMON TIPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepasaejioB U
n/n TEeMIIPOrpaMMbl

KoanuecTBouyacoB

Bcero

KonTposbHbIepadoThI

Paznea 1.ODU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

11 ®u3uKa 1 METOABI HAYYHOT'O 5 bubnuorexa [JOK
' MO3HAHUA https://m.edsoo.ru/7f41bf72
Hroromnopaszaeny 2
Paznea 2.MEXAHUKA
2.1 Kunemaruka 5 bubnnorexa LIOK
https://m.edsoo.ru/7f41bf72
o Jnmavixa 7 bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72
bu6mmoreka [IOK
2.3 6 1 1
3aKOHBICOXPAHEHUSI B MEXAHUKE hitps-//m.cdsoo.rw/7f4 172
Uroronopazneny 18

Paznen 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBIMOJIEKYJIIPHO- 9 | bubnuotexa [JOK
' KAHETUYECKOUTEOPUHN https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OcHOBBITEpMOMHA 10 1
HOBLITEPMOHHANIIEH https://m.edsoo.ru/7f41bf72
313 ArperaTtHble COCTOSIHUS 5 bubnuorexa [IOK
) BemiecTBa. Ma3oBbIe MEPEXOAbI https://m.edsoo.ru/7f41bf72
Hroronopaszneny 24



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

Paznen 4.9JIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1 1
DueKTpoCTatitia 0 https://m.edsoo.ru/7f41bf72
49 [ToCcTOAHHBIN NEKTPUUECKUI 12 bubnunoreka [HOK
' TOK. TOKM B pa3nuuHbIX cpeaax https://m.edsoo.ru/7f41bf72
Uroronopazneny 22
Pe3epBHOEBpEMS 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

N KosnyecTBouyacon JIeKTPOHHbIE
; HaumenoBanuepasieioB u (undposbie)
n/ Bcer  KonrTpoabubiepador IIpakruyeckuepador
TeMIIPOrpaMMbl oOpa3oBaTeJibHbIEpecyp
n 0 bl bI
Cbl
Pazgea 1.2JIEKTPOJAUHAMUKA
11 MaruauTHoerone. 1 | 3 bu6mmoreka [IOK
' DIeKTpOMarHUTHASUHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Hroronopaszaeny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
)1 MexaHn4ecKue u 9 1 bubmuorexa [JOK
' JIEKTPOMArHUTHBICKOJICOaHUS https://m.edsoo.ru/7f41c97¢c
)9 MexaHnyeckue u 5 1 bu6mmoreka [JOK
' DJIEKTPOMArHUTHBIEBOIHEL https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Hroronopazneny 24
Pa3nen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OcHoBbBICTIEIIUAIBHONTEOPUHOTHOCUTEIBHO 4 1 bubnnorexka [JOK
’ CTH https://m.edsoo.ru/7f41c97c
Uroronopazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DIIeMEHTHIKBAHTOBOUOIITHKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenunearoma 4 bubnuorexa [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

‘ https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK

4.3 A 5
TOMHOCANPO https://m.edsoo.ru/7f41c97¢

Uroronopazneny 15

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTBIACTPOHOMHUU U aCTPOPHU3UKHU 7 1

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

Nroronopaszneny 7

Pa3znes 6.OBOBIIAIOIIEE IOBTOPEHUE

bubmuoreka [JOK
6.1 0600 4
OOMAIOIECHOBTOpeHe https://m.edsoo.ru/7f41c97¢
Hroromnopaszaeny 4
PesepBHOeBpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KosaunuyecTBoyacoB
aTau3s DJIeKTpOHHBIeU G POBLICOOPA30B
n Temaypoka Be KoHTpo/bHBI IIpakTHYecku A y P p P
YeHUs aTeJibHbIepecypChl
/ ero  epadoThbI epadoThI
n
®u3uka — HaykKa O pUpOE.
1 Hayunrie MeT(})’K bl nofHell)HIi{ 1 06.09.23 bubmorexa HOK
v A o https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Poab u mecTo pusuku B
OPMHPOBAaHUH COBPEMEHHOM
2 Eap HOII;I KapTHHBI nfn a, B 1 08.09.23 bubmorexa HOK
yi P . pa, o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH
monen. CtapToBasi TUarHOCTHKA.
MexaHn4ecKkoe JBUKEHHE. 13.09.23
3 OTHOCHUTENIBHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
nerkenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMeEpHOENPAMONMHEITHOEIBIXKE 1 15.09.23 bubnuotexa [JOK
HUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOETIPSMOJIMHEWHOE]] i 20.09.23 bubmorexa [IOK
BUKEHUE https://m.edsoo.ru/ff0c372¢
6 CBoOoaHoe majienue. Y CKopeHue | 22.09.23 bubnmnoreka [JOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39¢cc
7 KpuBonuHeliHOE 1BUXKEHHE. | 27.09.23 bubnnorexka [JOK
JIBr>KeHHEe MaTepUaIbHOU TOYKHU 110 https://m.edsoo.ru/ff0c3ada



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

OKPY>KHOCTH

HpI/IHI_[I/IH OTHOCHUTCIIBHOCTHU

Kunernueckas sneprus

8 lanunes. NMuepuuaabHble CUCTEMBI 29.09.23 bubmmorexa [TOK
. https://m.edsoo.ru/ff0c3be8
orcuera. llepsriitzakonHbroTOHA
Macca tena. Cuna. [Ipuniun
9 CyNepro3uLuu cuil. Bropoii 3akox 04.10.23 bubmmorexa [OK
yHep H ' p . o https://m.edsoo.ru/ff0c3be8
HeroTtona nnst MmaTepuanbHON TOYKU
10 Tpernii 3akon HeroToHa 1151 06.10.23 bubnuorexa [JOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroTeHus. Cuina 11.10.23
bubmuoreka [JOK
11 TSKECTH.
https://m.edsoo.ru/ff0c3d00
[IepBasgKOCMUYECKAICKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 13.10.23 bubnunoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument 18.10.23
13 TpeHus. Cuiia COpOTUBIIEHUS TIPU bubnnorexka [JOK
JBMKEHUH TEJa B )KUIKOCTH HIIN https://m.edsoo.ru/ff0c3{76
rase
[ToctynaTenbHoe U BpalaTeabHOE 20.10.23
14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [IOK
tesa. MoMmenTcuisl. [lnedocuiel. https://m.edsoo.ru/ff0c41a6
VYcnoBusipaBHOBECUATBEPIOrOTENA
Nmnynbc maTepuanbHON TOUYKH, 25.10.23
15 CHUCTEMBI MaTEPUATIbHBIX TOUYEK. bubnuorexa [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOEIBM)KEHUE
16 PabGoTa 1 MOIITHOCTH CHITBL. 271023 bubnuotexa [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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MAaTepUaIbHON TOUKH.
TeopemaoOnM3MeHEHUNKUHETUYECKO
W SHepruu

17

IToTrenumanpHas SHEPTHUs.
[ToTeHunanpHas 3HEPIUst ynpyro
nepopMUPOBaHHON NIPYKUHBIL.
[TorennuanpHasIHEPrUATENABOIU3H
IIOBEPXHOCTU3EMIIN

08.11.23

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

19

20

ITorennuanabHbIe U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MEHEHHEM MeXaHU4YeCKOM
SHEPIUU CUCTEMBI TEJl.
3aKOHCOXPaHCHUSIMEXAHUYECKOM
SHEpPruu

JlaboparopHnast pabota
«UccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHU4eCKON
SHEPTUU Tella Ha IpUMepe
PaCTSKEHHUS PE3UHOBOTO KIYTa)

KonTponbhas padota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

10.11.23

15.11.23

17.11.23

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIAPHO-KMHETUYECKON
Teopun. BpoyHOBCKOEIBHKEHHE.

Auddysus

22.11.23

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUS U
B3aUMOJJEUCTBHSA YaCTUI] BEIIECTBA.

24.11.23



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mopenu cTpoeHus ra3os,
AKUJIKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. Konuuectso
Bemtecta. [loctositHnas ABoraapo

TennoBoe paBHOBecHE.
Temmnepatypa u e€ uamMepeHue.
[lIxanatemneparypllenbcus

WUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

29.11.23

01.12.23

06.12.23

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomroTHas TeMIiepaTypa Kak Mepa
CpeHEeW KUHETUYECKON SJHEPTUU
JBH>KEHUS MOJIEKYJL.
YpaBaenuneMeHieneeBa-
Knaneiipona

08.12.23

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon/lanbpToHa. I"'a30BBIC3aKOHBI

13.12.23

28

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MeXy apaMeTpaMu COCTOSHUS
pa3peKeHHOTO Ta3a

15.12.23

29

W3onpoueccs! B U1€aIbHOM Ira3e U
UX rpaguueckoe npecTaBieHue

20.12.23

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHHUS.
KonuuecTBoTemioTs! u padora.
BHyTpeHHSAA2HEPrUs0THOATOMHOT O
ujealbHOrOrasa

22.12.23

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

31 Y 27.12.23 bubmuoreka [JOK
A e https://m.edsoo.ru/ff0c5c36
VenapHas TEIIOEMKOCTD BEIIESCTBA. 29.12.23
1 KonunuecTBo TemnoTs! npu bubnmoreka [JOK
TerJIonepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIMTIIpOIIECC
13 [lepBblii 3aKOH TEPMOAMHAMMKY U 10.01.24 bubmmoreka [IOK
€ro NpPUMEHEHHUE K U30Ipoleccam https://m.edsoo.ru/ff0cSefc
HeoOpatumocTs Tipo1ieccoB B
34 npu g e. Bropoit I3)2111(101{ 12.01.24 bubmmorexa [TOK
PHpOJe. BTOP e https://m.edsoo.ru/f0c6230
TEPMOTUHAMUKH
35 [Tpunnun nevictus u KIT/1 17.01.24 bu6mmoreka [IOK
TEIJIOBOW MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huku Kapuo u ero KIIJ] 19.01.24
37 DKOJOTUYECKHETTPOOIEMBITEIIIIONHE 24.01.24
pPreTuKu
O60061maronuit ypok 26.01.24
38 «MOJ‘II:K JII;III Hai}I’p ¢u3uka. OCHOBBI Bubnuotexa LOK
yp ' https://m.edso0.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbhas padota no teme 31.01.24
39 «MonekymnsipHas puznKa bubmmorexa [TOK
yip ) https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOTUHAMUKI
40 [TapooGpa3zoBaHue U KOHACHCAIHSL. 02.02.24 bubnuoreka [IOK
Hcnapenune u xunenue https://m.edsoo.ru/ff0c63b6
AOComOTHAS U OTHOCUTEIbHAS 07.02.24
bu6mmorekxa [IOK
41 BJIAJXHOCTH BO3]1yXa.

Hacspiennsiitnap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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TBépnoe Teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHS

09.02.24

bubmuorexa [JOK

42 CBOWCTB KpHUCTaIOB. JKujakue hitps-//m.cdsoo.ru/f0c65H0
KPUCTAJLTHI.
CoBpeMeHHbIEeMaTepHaTbI
[inaBneHue u KpUCTATUIU3ALIMSL. 14.02.24
43 VY enpHas TeniaoTa miaBICHUS bubmmorexa [IOK
g ' https://m.edsoo.ru/ff0c6708
CyOmmmariust
16.02.24 bubnuorexa [JOK
44 0
¥ pasHeHneTenoporobanatica https://m.edso0.ru/ff0c6820
DnekTpu3anus Tei. DINEKTPUIeCKUn 21.02.24
45 3apsi. J(Ba BUIa dJEKTPHUIECKUX bubmorera [JOK
PIL ! P https://m.edsoo.ru/fR0c6bec
3apsJI0B
IIpoBOAHMKH, TUAICKTPUKHA U 23.02.24
46 H(l))JI HOBO HIiIKI/I 3aK(I:H bubmorexa HOK
YHPOBOJTHICH. https://m.edsoo.ru/fR0c6bec
COXpaHEHUs AJIEKTPUIECKOTO 3apsiaa
B3aunmopeiicTBue 3aps10B. 3aK0H 28.02.24
47 Kynona. TodedHBIN 31eKTPHISCKHI bubmorexa [IOK
4 ’ P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTB DIIEKTPUYECKOrO 01.03.24
4g | TOMA. [TpuHIMI cynepno3suuuu bubnuoreka [IOK
JJIEKTPUYECKHUX ITOJIEH. https://m.edsoo.ru/ff0c6df2
JInHnnHANpsKEHHOCTH
PaGota cuit aIeKTpoCcTaTuuecKoro 06.03.24
49 noJist. [Toreniman bubmorexa HOK
' HHadt. https://m.edsoo.ru/ff0c6f00
PazHocThIIOTEHITHAIOB
[IpoBOHUKY U TUATIEKTPUKH B 08.03.24
bu6mmorexa [IOK
50 AJIEKTPOCTATUYECKOM TI0JIE.

I[I/IBJ'ICI(TpI/I‘-ICCKaSIHpOHI/ILIaeMOCTB

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

52

DnekTpoéMKocTh. KoHniencatop

DneKTPOEMKOCTH IIIOCKOTO
KOHJICHCATOpa. DHeprus
3apsHKEHHOT0 KOHACHCATOpa

13.03.24

15.03.24

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas pabota "U3mepenune
ANEKTPOEMKOCTH KOHJeHcaTopa"

20.03.24

54

[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOUPOBAIILHOT'O
armapara, CTpyHHOT0 MpUHTEpa.
DNeKTpocTaTHYECKas3aIINTA.
3a3eMIIeHHEIIeKTPOITPHOOPOB

22.03.24

55

DNEeKTPUIECKUH TOK, YCIOBHS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
CornpoTuBieHue.

3axkoHOMma yIsTydacTKaenu

03.04.24

56

[TocnenoBarenbHOE, TapaIIEIBHOE,
CMEIlIaHHOE COeIMHEHNE
poBoAHUKOB. JIaboparopHasipaboTa
«M3yueHnecMemanHOroCoe IMHEHUS
PE3UCTOPOBY

05.04.24

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

58

Pabota u MmomHOCTH
AIEKTPUIECKOTO TOKA.
3akon]xoyns-Jlenma

3akoH OMa 11t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
Kopotkoe 3ambikaHue.
JlabopaTtopHas pabota «3mepenue

10.04.24

12.04.24

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OJ1C ncToyHMKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

59

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
TeMieparypbl. CBEpXIIPOBOIUMOCTh

17.04.24

60

61

62

DJIEKTPUYECKUH TOK B BAKyyMe.
CBoIiCTBA JIEKTPOHHBIX MTYYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAs
Y IPUMECHask TPOBOAUMOCTD.
CaoiicTBap—n-1iepexo/a.
[TonynpoBOIHUKOBBIETPUOOPHI
DIEeKTpUYECKHI TOK B pacTBOpax U
pacrmiiaBax 3JIeKTPOJIUTOB.
DIEKTPONUTHYECKAS JUCCOLNAITHS.
OneKTponaun3

19.04.24

24.04.24

26.04.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNeKTPpUYECKHUI TOK B razax.
CaMoCTOSTENIbHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Monnus. I1nazma

03.05.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue nprudopsl 1
YCTPOMCTBA M X MPAKTUYECKOE
IIPUMEHEHHUE.
[IpaBunaTexHUKHOE30MIaCHOCTH

08.04.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

66

O60061marmuiypox
«DNEKTPOIMHAMHKA
KonTponbHas pabota mo Teme
«Qnekrpocraruka. [locrosHHbIN

10.04.24

15.04.24

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

3JeKTpUYeCcKuii TOK. Toku B
pa3IMYHBIX Cpeaax»

PezepBHbiii ypok. KonTposbHas 17.04.24
67 pabota mo Teme | bubnunorexka HOK
"DnekTpoauHaMuka'. https://m.edsoo.ru/ff0c8c56
[IpomexxyTouHas arrecrauus
68 PesepBHbIil ypok. O6o06maronmit 1 22.04.24 bubmuorexa [JOK
ypok o TeMam 10 kimacca https://m.edsoo.ru/ff0c8f6¢c
OBILEE KOJIMYECTBO YACOB I10 68 24.05.24 - peseps

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne Kosaun4yecTBoyacoB
Haram3yd = DueKTpoHHbIenU(pPoBbHIEOOPaA3OBAT
n Temaypoka Bce KonrpoabHbie IIpakTuyeckue
eHus eJIbHbIepecypchl
/ ro padoTshI padoThI
n
[TocTosiHHBIE MATrHUTHI U UX
B3auMojiclicTBUe. MaruutHoe Bu6 10K
. noImoTeKa
nojie. BekTop MarHuTHOM 1
P https://m.edsoo.ru/ff0c9778
WHIYKIUU.

JIMHUMMAarHUTHOUMHAYKIUH

MaruuTtHoe noie IIpOBOAHHKA

¢ Tokom. OmbIT Dpcrena. | bubnnoreka [JOK

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

C TOKOM

JlaboparopHas paboTa

«I/I3y§eHI/IlZ MaFEIHTHOFO T10JIs 1 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c98fe

KaTYIIKA C TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

MPOBOJIHUK C TOKOM. Cuiia

Awmnepa. JlabopaTtopHas pabora | 1 bubnuorexa [IOK

«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9ac0

MOCTOSTHHOTO MarHuTa Ha

paMKy C TOKOM»

JlelicTBME MAarHUTHOTO TOJIS HA

JBUKYLTYIOCS 3apSyKEHHYIO | bubnuorexa [IOK

yactuiy. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4

Pa6ota cuel Jlopenna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DINIeKTpOMarHuTHasE WHYKITHSI.
IToTok BeKTOpa MarHUTHOM
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes
JlaboparopHas paboTa
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON MHTYKIUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKHU C
TOKOM.
DIIEKTPOMarHUTHOETIOJE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpoiucTBa U ux
MIPUMEHEHHUE: TIOCTOSTHHBIC
MarHuThl, 3JI€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIHN 3JIEMEHTAPHBIX
YacCTHUL, UHAYKIIMOHHAS T€Yb
O06o0maromuii ypok
«MarHuTHoe€ 1ojJe.
DNIEKTPOMarHuTHasE UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarHauTtHoOe 1osne.
QHCKTpOMaFHI/ITHaﬂI/IH)IYKHI/IH»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHNYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3HepPruu

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepHoa MaJbIX KOJICOaHHA
rpy3a Ha HUTH OT JJTHHBI HUTH
U MaccChl Tpy3a»

14

15

16

17

KonebarenbHbIi KOHTYP.
CBoOoiHBIE
3HeKTpOMaFHI/ITHI)I€ KOHG63.HI/I$[
B UJCaJIbHOM K0JIeOaTECIEHOM
KOHTYpE.
AHAJIOTUAMEKTYMEXaHUICCKU
MH H
3JIEKTPOMArHUTHBIMHKOJICOaHH
MU

®opmyna Tomcona. 3akoH
COXPAaHEHUS SJHEPTUU B
u7eabHOM KolleOaTeTbHOM
KOHTYpe

[Ipencrasienue o 3aTyxaromux
KoseOaHusX. BelHyKIeHHBIE
MEXaHUYEeCKHE KOJICOaHus.
Pesonanc.
BriHYX1€HHBIEIEKTPOMArHUT
HBIEKOJIEOAHUS

IIepeMeHHBIH TOK.
CunyconganbHbIi
[IEPEMEHHBIN TOK. MOITHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MEPEMEHHOT0 TOKa.
AMIUTUTYAHOE U ICHCTBYIOIIEE
3HAYE€HHE CHJIBI TOKA U
HaIPSHKEHUS

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
noTpebIeHUE IEKTPUUECKOM
SHEPIruu

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, F€HEpaTopa
IIEPEMEHHOT0 TOKA, JIMHUN
JJeKTponepesad

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE
anekTposHeprun. Kynerypa
UCIIOJIb30BaHUs
3JIEKTPOIHEPIUU B
[IOBCEHEBHOM KU3HU

21

22

MexanndecKkre BOJHEI,
YCJIOBHS pacTIpOCTPAHECHHS.
Ilepuon. Cxopocth
pacupocTpaHEHUs U JUIMHA
BOHBL. [lonepeunsie n
MIPOJI0JIbHBIEBOJIHBI

3Byk. CKOpOCTH 3BYKa.
I'poMKoOCTE 3BYKA.
Bricotarona. TemOp3Byka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

BHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOMCTBA U CKOPOCTb.
[IIxana’neKTpOMarHU THBIXBOJI
H

https://m.edsoo.ru/ff0ccfe0

[IpuHIMIIBI paAMOCBA3U U

24 TeneBuaeHus. Pa3Burtue
CpEeACTB cBsA3U. Pannonokanus

)5 KoHnTtposbHas padota bubnunorexka HOK
«Konebanus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[Ipsamonuneitnoe

26 pacrnpocTpaHeHHUE CBETa B bubnuorexa [JOK
OHOPOIHOM cpene. ToueuHblid https://m.edsoo.ru/ff0cd350
HCTOYHHMK cBeTa. JIyd cBeTa
OTtpaxeHue cBeTa. 3aKOHbI

7 oTpaxeHnus csera. [loctpoenune bubnuorexa [JOK
M300pakKeHHUI B TIIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaje
[Ipenomnenue ceera. [lonHoe

)3 BHYTPEHHEE OTpaKCHUE. bubnnoreka [JOK
IIpenenbHbIN yroma MoaIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUs
JlaGopaTtopHast pabota

29 «3mepenue rmokazaTesst bubmorexa HOK

https://m.edsoo.ru/ff0cd67a

MPEJIOMIIEHUS CTEKIIA»
JIun3sl. [TocTpoenne

30 M300paXeHU B TUH3E. bubnuorexa [IOK
dopmyna TOHKOM JINH3BI. https://m.edsoo.ru/ff0cddle
YBenuyeHue JTuH3bI

31 JlaGoparopHas paboTa



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«H/ccienoBanue CBOMCTB
M300paKCHUH B JIMH3AX»

Hucniepcust cBera. CiiosXHbIM
coctaB Oenoro cBeta. L[BerT.

32 JlaboparopHas pabota
«Habnronenue aucrnepcun
CBETa»
Hurepdepenuus ceera.

33 JII/I(I)pF;(I}iHI;IH CBETA. bubmmorexa [IOK

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

JudpaknuoHHas pemeéTka

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsipuzanus ceeta https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U

35 YCTPOMCTBA U YCIOBHS HX
0e30MacHOro MpUMEHEHUS
['panu1pl MpUMEHUMOCTH

36 KJIACCUIECKOU MEXaHUKH. bu6mmoreka [IOK
[TocTynaTel cnenuanibHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENHHOCTD

37 OJITHOBPEMEHHOCTH. bubnuoteka [JOK
3ameyieHre BpEeMEHH U https://m.edsoo.ru/ff0cfa4?2
COKpaIIeHHUE ITTUHBI
OHeprus 1 UMITYJIbC

n PEASATUBUCTCKOM YaCTHUIIBI. bubmuoreka [JOK
CB43b MaccChl C SJHEPTUEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUATIOKOS

39 KonTtponbnas pabora «OnrTuka. bubmmorexa [TOK

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OcHOBBI cIELIMANIBHOM Teopun
OTHOCHUTEIBHOCTH

®otonsl. opmyiia [1nanka.

bu6mmoreka [IOK

40
DHeprus 1 UMNIyiIbc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 1OK

nOJIMOTEKA

41 otoadderra. OnbiTel A. I
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl poTtorddekra.

VYpaBHeHNEe DUHINITENHA I
47 Q)(I?Toa dexra bu6mmorexa [IOK
) https://m.edsoo.ru/ff0d015¢e
«KpacnHasrpanuma
dboTtoadpdekra
Hasnenue cera. OnwiThl I1. H.
43 TeGenesa bu6mmorexa [IOK
Aesa- https:/m.edsoo.ru/f0d04a6
XUMHUYECKOEACHCTBHECBETA
TexHu4eckue ycTpoucTsa u
MpaKTUYECKOe TPUMEHEHHE:

44
dboTorneMeHT, POTONATUHK,
CoNTHE4Has OaTapesi, CBETOUO/T
Pemenue 3agad mo reme

45 «eMeHThI KBAaHTOBOK bubmorexa [JOK

https://m.edsoo.ru/ff0d0302
OTNITUKH
Mogens atoma ToMmcoHa.

46 OmneiTer Pesepdopaa mo bubnmnoreka [JOK
pACCesTHUIO 0-YaCTHII. https://m.edsoo.ru/ff0d091a
IInanerapHasmoenparomMa

b K

47 [Toctynateibopa nommorexa 110

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

W3nyyenue u normnouexHue
($bOTOHOB Mpu Mepexojie aroma
C OJTHOTO YPOBHS YHEPIHH Ha
JIpyroi. BuasiciekTpos

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

49

BouiHOBBIE CBOMCTBAaYaCTHII.
Bounsl ne bporis.
KopnyckynsipHo-BOJIHOBO#
nyann3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

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

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PaAMOAaKTHBHOTO M3ITYUCHHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsaoticTBa anbda-, 6era-,
FaMMa-H3JIyT{CHI/I$I. BHI/DIHI/IG
paIll/IoaKTI/IBHOCTI/I Ha )KUBBIC
OpraHU3MBI

52

OTkpBITHE TPOTOHA U
HelTpoHa. M3oronsl. Anbda-
pacnaj. SJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usnydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsi3M HYKJIOHOB B
anpe. SinepHsie peakuum.
SAnepusrii peaxtop. [IpoOGremst,
NEPCIEKTHBBI, SKOJIOTUIECKHE
aCIIEKTBHI SJIEPHOM IHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTtkprITHE TO3UTPOHA. MeTo b1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
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

55

56

HAOJII0JIEHUS U pErUCTpaliu
3JIEMEHTAPHBIX YACTHII.
KpyrnsriicTon
«DyH1aMeHTaIbHBIEB3aUMOEH
ctBus. EquncrBoduzndeckoit
KapTUHBIMUDAY

Bun 3Bé3xHOro HeOda.
Co3Be3ausi, spKue 3BE3/IbI,
[JIAHETHI, UX BUIAMOE
nBrxenre. CollHeUHasscCUCTEMA

Comnne. Conaeynas
AKTUBHOCTH. ICTOUHUK
sHepruu CoJtHIIA U 3BE3]T

57

58

59

3BE3/bI, X OCHOBHBIE
XapaKTePUCTHKH.
3BE3ALITIaBHON
MOCJICA0OBATEILHOCTH.
BnytpenHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE MPeCTaBIeHUS
0 MPOUCXOXKICHUH U HBOIIOLIUN
ConHna u 3BE37

Mineynsiii [1yre — Hama
I'anaktuka. Ilonoxenue u
npmkenue CoaHIa B
I"anaktuke. I'amakTuku.
YeEpHbleAbIphl B AIpaxralakTHK

Bcenennas. Paszberanue
rajnakTtuk. Teopus bonsioro
B3pBIBA.




PenukroBoeunsnyueHue.
MeTtaranakTuka

60

61

62

63

64

65

66

Hepemenubienpo0ieMplacTpoH
OMHH

KonrponbHas padora
«DNIEMEHTBI aCTPOHOMUH U
acTpou3uKm»

O6o6maromuii ypok. Ponb
(GU3UKH U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COITMaIbHON
1 ATHYECKOH cdepax
JIeITEIILHOCTH YeJIOBEKa

O6o6maromuit ypok. Posib u
MECTO (DU3MKHU U aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOU
KapTHUHE MHUpa

Ob6o6maromuit ypok. Posb
¢du3nueckoil Teopun B
(dbopmMHpoBaHUU
npecTaBiIeHuit o Gpu3nYecKoi
KapTHUHE MHUpa

Ob6o6maromuit ypok. Mecto
¢u3nuecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHbIil ypok. MaruutHoe
noJie. JJIEeKTpOMarHuTHas




WHIYKIUS

Pe3epBHblii ypok. OnTuka.
67 OcHOBBI cIELIMANIBHON Teopun 1
OTHOCUTEJIBHOCTH

Pesepnbiii ypok. KBanToBas
68 buzrKa. DIeMEHTHI 1
ACTPOHOMHUU U aCTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






