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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHWM M TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMsI OCHOBHOHM 00pa3oBaTelbHOM Mporpammel, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MmporpaMMbl BOCIHTAHHS H
KOHLIETIIIUUA TIpernojiaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIC MTPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METAlpeIMETHBIM pPE3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
ONPEIENSIOTCS OCHOBHBIE LETU M3YYEHHs] (PU3MKM HA YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHusl, TNIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIEC PE3yIbTaThl IO rojlaM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yIOIIUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAessseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYeHHUsS HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHHE YMEHUN MNPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0ObeauHEH BOKPYr (QU3MUECKHX Teopuid. Bemymmum B Kypce SBISICTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpENoiaraeT HCIOJIb30BAHHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX IMPHIIOKCHUN
W3YUYCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM palMOHAIBFHOTO MPUPOIOOIH30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CTep>KHEBBIMU dJIEMEHTaMU Kypca (DM3MKM Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeopuH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMCHHBIX MPEACTABICHUSAX O TPUPOJE, TPaHMIIAX
MPUMEHUMOCTH TEOPUH, JMJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca (U3MKHM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJISE ¥ OIEHKHU, OCYIIECTBIISIETCS YYaCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIUYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbimoe BHUMaHUE yHaeNsSeTCS PENICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM a1 pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO



3aJIaHHON (PU3UIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh U3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpUpys 3HaHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpAa (U3UYECKOW MOACHHA ISl CUTyalliu MPaKTHKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHI0 YydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCIOBHUSIX HMHTETPUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOMKHO OBITH
HeoOXouMoe J1abopaTopHOoe O0O0OpYyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YUSHHUECKHX MPAKTHUECKHX PadoT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPHUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILIEKTHI
7a00paToOpHOTO OOOPYIOBAHUS JIOKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBaHue HWHTEpeca W CTPEMJICHUS OOYYAOIMXCS K HAYIHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmMupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O poONM (PU3MKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIOMNUX 3a7ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:

NpUOOPETEHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUsIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHE YMEHUH TNPUMEHATh TEOPETUUYECKHE 3HAHUA A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

OCBOCHME CIOCOOOB pEIICHHs] pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anne GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IJIAHUPOBAHUSA U IPOBEJICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIIOBHUH JJIsl pa3BUTHS YMEHHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B

11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (GuU3MKE TMepeueHb JabopaToOpHBIX U

MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP

MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX

0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MepeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{enTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHH IMPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HprotoHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA [71s1 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

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

TexHn4eckrue YCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: NOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.



Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass »Hepruss MarepuaibHOW TOUKW. Teopema 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYro
nepopMupoBaHHoi  TpykuHBL.  [loTeHUManbHAasT  SHEprus Tela  BOJIM3U
MOBEPXHOCTH 3€MJIH.

[loTeHmanbHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJI C U3MEHEHHUEM MEXAaHWYECKOW JHEPIHMU CUCTEMBI TEI.
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue aOCOJMIOTHO HEYNPYroro yjaapa ¢ MOMOLIBIO JIBYX OJUHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW SHEPTruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapakrtep IBIKCHUS U
B3aMOJECUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H



TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ nuzMepenue. [llkama Ttemmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelHEd KWHETUYECKOM SHEpPrHuH TEIUIOBOIO JBMKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 110 1M Py3un KUIAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Monens, niuTocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIBbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsASI 3HEpPrusi TEPMOJAMHAMHYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KonnuecTBo TerioTsl U pabota. BHyTpeHHs s
JHEPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buiael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[lonarue 006 aamabaTHOM Tmiporiecce. IlepBbIil 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccaMm. ['padpuyeckas
WHTEpHIpeTanus padoThl rasa.



Bropoii 3akoH TepMoauHamMuku. HeoOpaTuMocTh MPoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBanust SHEpruM B TEIUIOBbIX MamnHax. KoadduimeHT moae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3meHeHne BHyTpeHHEN SHEPIUH (TeMIIepaTyphl) Tejla Ipy TeIionepeiaye.

OnpIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOWHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcamus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenne HarpeBaHus U IJIaBJICHUSI KPUCTALTMYECKOTO BEIlIeCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

ONeKTpU3alus Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsinoB. IIpOBOJNHUKM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3zaumopaeiictBue 3apa0oB. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hanpsxk€HHOCTh 3yieKTpuueckoro mnois. [IpuHoun
CYINEPIIO3ULIUNA JJIEKTPUYECKUX MoJed. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOrO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  I[lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JlvanexkTprdyeckasl MpOHUIIAEMOCTb.

DnektpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyecknue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MJIEHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT  IUIOIIAIN
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBJIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIIEKTPUYECKOTO TOKA.



ONEeKTpOABIXKYLIAasl CUjla M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoH Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckon nenu. KopoTtkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnexkTpudecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyeckuidi TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJHUTOB.
DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

DJeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN INO, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUIIbI TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABHXKYIIEH cwibl. KoOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOANMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce oCyIIEeCTBIISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHM: SIBJICHUE, HAy4HbId (akT, runores3a, (Qu3nyeckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboJia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEW M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALM,
raJIbBaHUKA.

I'eocpaghus: BNaXXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: MpeoOpa3OBaHHUE JIBHKEHUN C HCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHMS B TEXHUKE, MOJAIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYECHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopBkL,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBUE  TIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM WHAYKUMU. KapThHA JWMHWNA MarHUTHOU
WHYKIIUH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHuTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKHA ¢ TOKOM. OnbIT DpcTeaa. B3anmoneiicTBre NpoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
UHIAYKOUU. OJIEKTPOABMXKYLIAs CUjla HMHAYKIUU. 3aKOH JJIEKTPOMAarHUTHOMN
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKyLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CaAMOMHIYKLIMH. OJIEKTPOJBHXKYILAs Cuja
CaMOWHIYKLIHH.

OHeprust MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHu4eckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIuHUY MHAYKIMY MarHATHOT'O TOJIA.

B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH MU3MEHEHHS
MAarHuTHOTO IOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccenenoBanne sIBIECHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1e0anus

KonebarenrHast  cucrtema. CBoOOgHBIE  MEXaHMYECKHE  KOJIeOaHUA.
["apmonnyeckue konebanwms. [lepmona, wacrtora, amrmumryga u (aza xoseOaHUN.
[IpykvHHBIN MasTHUK. MaTreMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKHX
kosebanwmii. [IpeBpareHne sHepruy MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBbHOM KOJIOATCIPHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHUYECKUMHU U



AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHbBIE KOJIeOaHuUs.

[lepemenHnblii  TOK. CuUHYCOWJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU IJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTEMaTUYECKU MASITHUK).

HabGmronenue 3atyxaromux KojieOaHuM.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpum MOCIIENOBATENIBHOM COEAWMHEHWH PE3UCTOpPA, KAaTyLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBaHue 3aBUCMMOCTH MEpUOJIa MalbIX KOJeOaHUM Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccmenoBanne NEPEMEHHOrO TOKa B LENM W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoit BoiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpoCTb 3JE€KTPOMArHUTHBIX BOJIH.



[[Ixana >7€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CpeIbl.

TexHHUYeCKHue YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIHILIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue U paclpoOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu n auppakuuy MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJION W
YacTOTOM KOJIEOAHUIA.

HccnenoBaHre  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpPa’KEHHE,
pesioMJICHUE, MOJspu3anus, udpaKius, uHTephepeHITus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeta. 3aKOHBI IPeIOMIIEHUS cBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cseta. [Iger.

ColOuparomue U pacceuBaroimie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosIHME W ONTHYECKash cujla TOHKOM JuH3bl. IlocTpoenue u3oOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UWHTEpP(hEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~MakCUMyMOB TIpM  MaJE€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckue yCTpOWCTBA W TMPAKTUUYECKOE MPUMEHEHHME: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mosellb CBETOBOJA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

HaGmronenue natepdepeHinm cBera.

HaGmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue ciexkTpa ¢ MOMOIIbIO AUGPAKIXOHHON PEIETKH.

HabGnronenue noasipuzaluuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

W3mepenue nokaszaresns NpeaoMIICHHUs CTEKIA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pazgea 6. OcHOBBI ClIeIHAIBHOM TEOPHH OTHOCUTEIBLHOCTH

['paHuIibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymartsl
CIICLIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YacCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3HEprUN (HOTOHA C €TO YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue Gporoddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiHmrerHa s gortoaddexra. «KpacHas rpaHuia»
dboroaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue yCTpONCTBA U MPAKTUUYECKOE NpUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.
Ceeroauo.
Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHUIO 0 -HaCTHIL.
[Inanerapnas mopenbs aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.
BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoinsa. KoprnyckynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habnronenue nuHeyaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAKOIIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnass monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jledekt Macchl sapa.
SnepHble peakuuu. JleneHue u CUHTES sIep.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.



OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTonbl HaOMIOIEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3HUuecKoi KapTUHBI MUPA.

TexHuueckue ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
BunbcoHa, siaepHsblil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Orarbl pa3BUTHs aCTpOHOMUHM. [IpHuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3MbI, IMJIAHETHI, UX BUIUMOE
JIBUKCHUE.

ConHeyHas cucrtema.

Cosane. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHUA W 3BE3I.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATENILHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE INIPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApAX
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazoeranue rajgakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnronenus: HeBOOpYKEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUWIOKEHUHN I ONpeeNICHUs MOJIOXKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maronIee MOBTOPEHHUE

Ponp ¢u3ukm uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, poJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOH KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPUH



B (OpPMHUPOBAHMU TMpPEACTABICHUI O (U3MUECKOH KapTUHE MHpa, MECTO
bu3nuecKoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBIICHUI O TIPUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
y4ETOM COJAEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€d C KypcamMH MaTeMaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3yYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHUE CHUCTEMbl YpPaBHEHUN, TPUTOHOMETPUUYECKHE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUMH, MPU3HAKU MOJ00US TpPEYroJbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Tel.

buonoeusa: »nextpuueckue SBICHUS B JKUBOM Mpupoje, KosieOaTeabHbIE
JBH>KCHUSI B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paaualuu Ha >KUBbI€ OPTaHU3MBI.

Xumus: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonoeus: JHUHUM DBIEKTpONEpENady, TEHEPATOp MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOCCTICUUTH JOCTIKCHUE CIIECTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYHKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHUE B3aUMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npUCyIIEero pU3nYecKoi HayKe;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodecCHOHANbHOU AESTEIBHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(U3UKM HA TPOTSKEHNUN BCEH KU3HH;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00AJIHLHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE IECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3UKA  OCYLIECTBISATH  HPOEKTHYHD M HUCCIEAOBATEIBbCKYIO
NeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATEIBHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIOJHATH pabOTy B  YCIOBUAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIaJIeTh HAYYHOM TEPMUHOJOTHEH, KIFOYEBBIMU TOHSATUSIMH M METOJaMHU
(bu3nYeCKON HAYKH;

BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3INIHBIX
METO0B MO3HAHMUS;

BJIQJIETh BHJIAMHU JICITEILHOCTH IO IIOJYYEHUIO HOBOTO 3HAHUS, €ro
HHTEpIIpeTallui, TNPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTyaIMsX, B TOM YHUCJIE TIPHU CO3JaHUU YICOHBIX ITPOCKTOB B 00JaCTH (PU3UKH;

BBEISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3aady,
BBIJIBUTATh THUIOTE3y €€ PpEIICHWs, HAaXOIUTh apTyMEHTHI I J0Ka3aTeIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIICHHSI;

aHANMM3UPOBAaTh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIHHOM
NEATEITLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
JKU3HEIEITEILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC MJICH, MTpEJjIaraTh OPUTHHAIBHBIC ITOIX0/IBI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU TIOJydeHHS WH(POpMAIUU (HU3MYECKOTO COACPKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIICCTBIATh TIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB H (HOpM
MIPECTaBIICHHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJIECpXKAHUS B pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYEHUs] UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYUIECTBJIATH OOIIEHUE HA YPOKax (PU3UKHU U BO BHEYPOUHOM JCSATEIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(JIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPE/ICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBHM C y4éToM 0OIIuX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJIeHA KOJIJICKTUBA;

IPUHUMATh LEJIW  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4ECTBO CBOErO BKJIAJa M KaXJOrO YYaCTHHUKA KOMAaHJIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3WLIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITEIHLHOCTh B 00JIaCTH
(GU3UKM W aCTPOHOMHH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POpMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aj1a4, TUTaH BBIMTOJIHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

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

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTu

(bU3HUKHY, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJa/JeTh  HAaBBIKAMU  [O3HABATENbHOM  pediiekcuu Kak  OCO3HAHHS
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJIbTaTOB H
OCHOBAHHUII;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUWBATh PUCKM U CBOEBPEMEHHO IPUHUMATH PEUICHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPH aHAIW3€ pPe3yJbTaTOB
TeSITEIbHOCTH;

MPUHUMATH ceOsI, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrMX TMPH aHalM3e pe3yiIbTaToB
NeSITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpouecce qocTHKEHHSI THYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHUSI COOCTBEHHOM SMOITMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



HPEJIMETHBIE PE3YJIBTATHBI

K konny o0yuenus B 10 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOU JACATEIbHOCTH JIIOAEH;

YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEJO,
UJCaJbHBIN ra3, MOAEIN CTPOEHUS T'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] pU pelieHnH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U
DNEKTPOAUHAMUKHN:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJMHEWHOE
JIBUKEHUE, CBOOOJHOE TMaJE€HUE TeJ, IBUKEHUE 110 OKPYKHOCTH, HHEpLHS,
B3auUMOJIeHcTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TeJ, U3MEHEHNE 00bEMA Tell IPU HAarpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCALMS, IUIABJICHWE, KPUCTAJUIM3aLus, KHUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a Ipu €ro HarpeBaHuM B 3aKPbITOM
COCylle, CBSI3b MEXAY IapaMeTpaMH COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
AIEKTpU3aLUs TEJl, B3aUMOJEHCTBUE 3apsI0B;

ONKCHIBATH MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEIUUMHBI:
KOOpAMHATA, NIyTh, NEPEMENIEHNE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MEXaHU4YeCcKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBAThH
(Gu3NYeCKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXOAUTh (POPMYJIbI, CBSI3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMU
BEJIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJNI M TEIUIOBBIE SIBICHUS,
UCIONb3ysl (PU3MYECKME BEIWYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOrO JBHYKEHUS MOJIEKYJ, CPEJHEKBaJApaTHUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(P(GUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUraTeNs; NpPHU ONHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsT W EAUHMIBI, HAXOAUTh (GOPMYJbl, CBS3bIBAIOIIUE JAHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

ONMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMYMHBL: SJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I0JIs1, TOTEHIMAJ, PA3HOCTh MOTEHLUAJIOB;



OpU ONHCAHWM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOIB3YEMBIX
BEJIMYMH, MX OOO3HAUEHMS] M EJIMHHUIIbI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLINE
JAHHYI0 (U3UYECKYIO BEJIUYHMHY C APYTUMH BEIMUYUHAMY;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJIICHUS, UCIOJIb3Ys (PU3MUYECKHE
3aKOHBI U IIPUHLNIBL: 3aKOH BCEMUPHOTO Tsarorenus, I, II u 111 3axkonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMITYJIbCa,
OPUHIUI CYNEPIO3ULIHA CHJI, MPUHUUI PABHOMNPABUS WHEPLHAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, Mpu ATOM pa3inyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE U YCIIOBUA (IPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATb OCHOBHBIE MPUHLMIBI JCHCTBUSA MAIllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOIO UCIOJIb30BAaHUS B
IIOBCEHEBHOM KU3HU;

BBIMOJHATh HKCHEPUMEHTHl 1O HCCIEAOBAHUIO (PU3NYECKUX SBICHUA H
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX HM3MEPEHUH, IPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYUIECTBJISTh MPAMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIOCOO M3MEPEHHUs U HCIOJb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
VCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, NMPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTEIIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEoOXoauMble Jisi €€ pellieHUs, TPOBOAUTh PacUYE€Thl M OLIEHUBATH PEaJIbHOCTh
MOJy4YEHHOTO 3HaueHus (PU3NUECKOIN BEJININHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHHI C ONOpOW HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJa4  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIONMYJSpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATh MOIydaeMylo HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTarb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PAaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHWBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAaeMON IPOOIJIEMBI.

K koniy o0yuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUMA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON HEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh U €AUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PElIeHUH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUWS, JEWCTBHE MAarHUTHOIO TMOJS Ha
IPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIIEHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3Phext (poTodrddexT), cCBeTOBOE JAaBleHUE, BOSHUKHOBEHHE
JMHENYaToOro CHEeKTpa aToMa BOJIOPOAA, €CTECTBEHHas W HMCKYCCTBEHHas
PaANOaKTUBHOCTH;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yd (PU3UUYECKUE BEIMYUHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYINAs CHia, paboTa TOKa,
WHJYKIUST MarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHila, MHIYKTUBHOCTH
KaTYIIIKW, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOTO IMOJEeH, MEepHoJ M YacToTa
KojeOaHnii B KoyieOaTeTbHOM KOHTYpe, 3apsi W CHia TOKa B TPOIECCe
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM MPABUIBLHO TPAKTOBATh (HU3MUECKUUN
CMBICII HCIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs M EAUHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
(dbu3nyecKkre BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU OMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JIAHHYI0 (DU3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYUHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKOUN BETUUMHBI,

aHaIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0OBATEILHOTO U MapajjieIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHENHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa miia Gortorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MacCOBOr0 4HMCia, MocTyiaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA UHAYKIIMK MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HOKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MpPU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,



coOnpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 OOOpYJOBaHUs, IMPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh U3BECTHHIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yNabTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MUYECKUX BEIMYMH B BHUJAE TAOIHI] U
rpaduKoB, JAeNaTh BEIBOJABI IO pe3yjIbTaTaM UCCIEeI0BaHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUMN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
JESATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOIO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIJACIITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe JUJIsl €€ pEelleHus, NMPOBOJUTh Pacu€Thl M OLIEHHWBATH PEaIbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JOTHYECKH HENPOTUBOPEUUBYIO
LETOYKY PACCYKIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
¢dbuznyecKue SBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAITMOHHBIC TEXHOJIOTHH JIJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YYCOHOUW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAaIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH CPELE;

paboTatb B TpYyIIE C BBIIOJHEHUEM Pa3JIUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYMNIBI, PAIMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U



MJIAHUPOBATh JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pACCMATPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoJuunyecTBO 4acoB
JJIeKTPOHHBbIE
HaumenoBanue
(undposbie)
I | pa3jiejioB H TeEM Konrpoabnsl | IIpakrnuyecku
Bcero o0pa3oBaTe/ibHbIE
/ NPOrpaMMmblI € padoThI € padoTbl
0 pecypchl
Pazgen 1. DUBUKA U METOAbI HAYYHOI'O IIO3HAHUA
dusuka u METObI Buommorexa HOK
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4HOT'O MTO3HAHUS 5
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmorexa [IOK
2.1 | Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 | JluHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI COXpaHECHUS B bubmorexa [IOK
2.3 P 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKe 2
Hroro no paszneny 18

Paznes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUNHAMUKA



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

OCHOBBI

bu6mmoreka [JOK

3.1 | MonekynsapHo- 9 https://m.edsoo.ru/7f41bf7
KHHETUYCCKOW TeOpUHr 2
OCHOBLL bubmuorexa [JOK

3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOIUHAMUKHU )
ArperarHbie bubnuotexa [JOK

3.3 | COCTOSIHMS BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®a30BbIe IEPEXOIBI 2

Htoro no paznemny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmorexa [IOK
4.1 | DnexrtpocraTHKa 10 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIN
ANEKTPUYECKUN TOK bubmotexa [JOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
Toxu B pa3nmuyHbIX ”
cpenax B
Wroro no pazmeny 22
PeszepBHoe Bpems 2
OBILEE KOJIMYECTBO
YACOB IIO 68

I[TPOT'PAMME



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

11 KJIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHnTpoabsn IIpakTHyeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThI He padboTsbl
0 pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
1 MarsuTHog€ I0JI€. bubnnoreka IIOK
1' DIIEKTPOMArHUTHAS 11 1 3 https://m.edso00.ru/7f41c9
UHIYKIHS ic
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
) MexaHn4ecKue u bu6nuoreka [IOK
1' DIIEKTPOMATHUTHBIE 9 1 https://m.edso00.ru/7f41c9
KoJieOaHus 7c
2. Mexanuueckue u bubmmorexa HOK
5 1 https://m.edsoo.ru/7f41c9
2 ANEKTPOMArHUTHBIE BOJHBI 7c
5 bu6nuoreka [IOK
3' Onrrka 10 3 https://m.edso0.ru/7f41c9
7c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH



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

bu6nmoreka [IOK

3. OCHOBBI cIELIMAIBHON
4 https://m.edsoo.ru/7f41c9
1 TEOPUU OTHOCUTEIIEHOCTH 7c
Hroro no pazneny 4

Pa3nesn 4. KBAHTOBAS ®PU3UKA

. bubmuorexa [JOK
4, DJIEeMEHTHI KBAaHTOBOMU
6 https://m.edsoo.ru/7f41c9
1 OIITUKU
7c
4 bubnnoreka IIOK
2' Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
4 bubnnoreka IIOK
3' ATtomHOE SIIPO 5 https://m.edsoo.ru/7f41c9
7c
Uroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmmoteka [IOK
5. DeMEeHThI aCTPOHOMHUU H
7 https://m.edsoo.ru/7f41c9
1 acTpopU3UKH 7¢
Wroro no pazueny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
6 bu6nuoreka [IOK
1' O60o011arolIee NOBTOPEHHE 4 https://m.edso0o.ru/7f41c9
7c
Hroro no paszneny 4



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/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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoanuecTBo 4acoB
KonTpoan Hara DJ1eKTPOHHBbIE U (pPOBbIE
Tema ypoka Bce P IIpakTHyec P op
n/ HbIE U3ydeHust o0pa3oBaTejibHbIE PeCypPChI
ro KHe padoThl
n padoThI
dusznka — HayKa O IIPUPOJIE.
Hayunnie MGTZK bl HOEHEI:HI/ISI 1 bubmmorexa HOK
yi A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Pois 1 MecTo du3uku B
OpPMHPOBAaHHH COBPEMEHHOI
1(-11)ap HOI;“I KapTHHBI I\fI/I a, B 1 bubmorexa [JOK
i pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeNbHOCTH
JIIOJIe
MexaHn4eckoe JBHKEHUE.
OTHOCUTENBHOCTH
MEXaHUYECKOTO JIBHIKCHUS 1 bubmorexa [JOK
g ’ https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpoCTb,
YCKOpEHHUE
PaBHOMEpPHOE NpsAIMONIMHENHOE 1 bubmmoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpeHHOE 1 bu6mmoreka [JOK
MPSAMOJIMHENHOE JIBUKECHUE https://m.edsoo.ru/ff0c372e
CB0OOIHOE TTaeHHE.
bu6nuoteka [IOK
Yckopenue cBOOOTHOTO 1

nmajgeHust

https://m.edsoo.ru/ff0c39cc



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

KpuBosnHelHOE ABUXKEHUE.

7 JBrmxeHne MaTepraabHOM bubmorexa LOK
p https://m.edsoo.ru/ffOc3ada
TOYKH 110 OKPY>KHOCTH
[IpuHIMIT OTHOCUTEIBHOCTH
8 lNanunes. MuepunanbHbie bubnmnoreka HOK
cuctembl orcuera. [lepBrbrit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipuniun
9 cynepnosunuu cuil. Bropon bubmuorexa [JOK
3akoH HproToHa s https://m.edsoo.ru/ffOc3be8
MAaTepHATbHON TOUKHU
Tperuii 3akon HeroToHa aiis bubnuoreka [JOK
10
MaTepUalbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHHUS.
11 Cuna Tsxectu. [lepBas brbmmorexa LTOK
P https://m.edso0.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument
13 TpeHus. Cuiia COpOTHUBICHUS bubmmoreka [JOK

IIpu ABUKCHUU TCJIa B
KHUOKOCTU HUJIN Ta3€

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3ada
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

14

ITocTynarensHOE U
BpalaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPOTO TEa.
MowmenTt cuibl. [1nedo cumsbl.
YcnoBust paBHOBECHs TBEPIOTO
Tena

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBI MaTepUAJIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXPAHEHHUS UMITYJIbCa.
PeaktuBHOE ABMKEHUE

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

16

PaboTa 1 MOIITHOCTH CHJIBI.
Kunerndeckast sHeprust
MarepuanbHO Touku. Teopema
00 U3MEHEHNH KMHETHYECKON
SHEPTHH

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenimanpHas YHEPTHS.
[ToTenumanpHas sHEpPrust
yrpyro nehopMUpOBaHHON
npyxxunbl. [lorennuanbaas
SHeprus Tena BOIU3U
MTOBEPXHOCTU 3€MJIU

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



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

IToTennuanbHbBIC U
HeIoTeHIMaIbHbIE CHIIbl. CBS3b
paboThl HEMOTCHITUATBHBIX CHIT
C N3MEHEHHEM MEeXaHMYSCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAHEHUS MEXAHUYECKOM
SHEpPruu

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MCHEHUEM
MEXaHHYECKOH SHEPTHUHU Telia Ha
MIpUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa

20

KonTponbnas pabora no teme
«Kunemaruka. /lunamuka.
3aKOHbBI COXPAHEHUS B
MEXaHHUKE»

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

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. bpoyHoBCckoe
neuxenue. Audoysus

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrtep IBUKEHUS U
B3aMMOJAECHCTBUS YaCTHI]
BellecTBa. Moaenu CTpoeHus
ra3oB, JKMJIKOCTEN U TBEPIBIX
Tel



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

23

Macca monekyn. Konuuectso
BemiectBa. [locrosinnas
ABorazipo

24

TernnoBoe paBHOBECHE.
Temneparypa u €€ usmMepeHue.
[Tkana remneparyp Llenbcus

25

Wneanpueiii raz B MKT.
OcnosHoe ypaBHenue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TemIepaTypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTUH JIBMXKCHHS MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanmpToHa. ["a30BbIC
3aKOHBI

28

JlabopaTopHas paboTta
«MccneqoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMU COCTOSHUS
Pa3peKEHHOTO Ta3a»

29

N3omponeccel B ncalbHOM rase
1 ux rpaduyeckoe
IIPEJCTaBICHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c570e



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

Buytpenuss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI
U CIIOCOOBI €€ N3MEHEHMUS.

bu6nuoreka [IOK

30
KomnyecTBo TemioTs! u pabora. https://m.edsoo.ru/ff0c5952
BuyTtpenHss sneprus
0JIHOATOMHOI'O HUI€AJILHOTO ra3a
bubmuorexa [JOK
31 B
BT TETLIOTEpEAatin https://m.edsoo.ru/ff0c5c36
VY neapHas TEIIOEMKOCTD
32 BemecTBa. KoIm4ecTBO TEIIOTHI bubnnoreka IIOK
MIpY TEIUIONEpeaaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
IIepBblil 3aKOH TEPMOAMHAMUKH
33 H €ro IpUMEHEHHE K bubmiorexa LIOK
p https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
Heob6patumocts nporieccoB B
34 npupoae. Bropoii 3akoH Bubmorexa ITOK
pHpoe. p https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKH
35 [punuun nevictus u KIT/I but6mmoreka [IOK
TETUIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 uxa Kapnao u ero KIT/
37 DKosorunyeckre mpoodaemMbl

TCIIJIOSHCPTCTUKU



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Oo6o06maromuii ypox

bu6nuoreka [IOK

38 | «Monexyipras pusuica. https:/m.eds00.ru/ff0c6938
OCHOBBI TEPMOTUHAMUKI
KontponbHas pabora o reme
39 «MonexkymnspHas Gpuznka bubmorexa LHOK
yBp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTUHAMUKI
[TapoobpazoBanue u
40 KoHsieHcanus. Vicnapenue u bubmorexa LHOK
' P https://m.eds00.ru/ff0c63b6
KHUIICHHE
AOCOTIOTHAS M OTHOCHUTEIIbHAS
41 BJIQYKHOCTh BO3JIyXa bubmorexa LOK
DR https://m.edsoo.ru/ff0c64d8
Hacsiennsiit nap
TBépnoe Teno.
Kpucrammuueckue u amoppHbie
4 Tena. AHU30TPONUS CBOMCTB bubmuoreka [JOK
KpucTamuioB. Kuakue https://m.edsoo.ru/ffOc65f0
Kkpuctayabsl. CoBpeMEHHbIE
MaTepuabl
[InaBneHue n KpUCTATUIU3ALIMSL.
43 V nenpHas TEI0Ta [IaBICHUS bubnnorexa LOK
’ https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6nuoreka [IOK
44
YpaBHEHHE TENI0BOro bananca https://m.edsoo.ru/ff0c6820
DnexTpu3aIus Tel.
. bubnuotexa [JOK
45 OnexTpuueckuii 3apsa. [{sa

BHUJA SJICKTPUYICCKHUX 3aPAa0B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOAHMKY, TUANEKTPUKU U
MOJIYITPOBOJIHUKH. 3aKOH

bu6nmoreka [IOK

46
COXpaHEHUs JIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
B3anmoneiicTBre 3aps1oB.
47 3akon Kynona Toq:qHHﬁ bubmorexa HOK
YIORE: https://m.edsoo.ru/ffOc6ced
AICKTPUUECCKUHN 3apsi]T
HanpsixkénnocTth
AIEKTPUUYECKOTO TOJIS.
48 [TpuHIUIT CynepIIoO3HITII bubmmorexa HOK
PHHIHI CYTEpHosutt https://m.eds00.ru/ffOc6df2
ANEKTPUICCKUX moJiel. JInHum
HaANPsHKEHHOCTH
Pabota cu
49 AJIEKTPOCTATUYECKOTO MOJIS. bubmuoreka [JOK
Ilorennuan. PasHocThb https://m.edsoo.ru/ffOc6f00
MOTEHI[MAJIOB
[TpOBOIHUKH M TUIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE. bubmuotexa [JOK
Juanekrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
bu6nuoreka [IOK
51 Onekrpoémkocth. Konnencarto
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IMIIOCKOTO
bu6nuoreka [IOK
52 KOHJIeHCcaTopa. DHEePTus

3apsAXKCHHOI'O KOHACHCATOopa

https://m.edsoo.ru/ff0c72c0



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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JIaboparopHast pabota
"M3mepeHue aneKTpOEMKOCTH
KoHzAeHcaropa"

54

[Tpunin nercTBus u
MIPUMEHEHNUE KOHJEHCATOPOB,
KONMPOBAJIBHOIO anmnapara,
CTPYHMHOTI'O IIPUHTEPA.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMyIeHUE DIIEKTPOIIPUOOPOB

55

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHUS.
IToctosunbIl TOK. CHia ToKa.
Hanpsixenue. ConpoTuBieHue.
3akoH OMa 1l yyacTKa Lenu

56

[TocnenoBarensHOE,
napajuiebHOe, CMEIIaHHOE
COCTMHEHHE IMPOBOTHIUKOB.
JlabopaTopHas paboTta
«M3yueHne cMenaHHoro
COEJIUHEHUS PE3UCTOPOB

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MomHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838



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

58

3axod Oma 1t TOJIHOH
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTtkoe 3ambIKaHHE.
JIaboparopHast pabota
«U3mepenne D/1C ucrtounuka
TOKA ¥ €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAJLJIOB.
3aBHCHUMOCTh COIIPOTHUBIICHUS
METaJUIOB OT TEMIEPaTyPhl.
CBepXIpOBOIMMOCTh

60

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoiHHMKH, UX
cOOCTBEHHAas U IpUMECHasI
nposoaumocts. CBoiicTBa p—Nn-
nepexoza.
[TomynpoBOTHUKOBBIE TPUOOPEI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUUYECKHI TOK B
pacTBOpax M pacruiaBax
AIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS
JTycconnanus. JIeKTPOIIN3

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMocTOSTeIbHBIN 1 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA M X MPAKTUYECKOE 1 bubnmnoreka HOK
npuMmeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06maromui ypok 1 bubnmnoreka HOK
«DJIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme
«Quekrpocraruka. [TocrosHHBIM bubnmnorexka HOK

66 . 1
3JIEKTpUYECKUN TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

PezepBubiii ypok. KonTposbHas
67 abota 1o Teme 1 bubmmorexa [JOK
? " https://m.edso0.ru/ff0c8c56
DneKkTpoAnHAMUKA
PezepBHbIit ypoK.
68 OGog aro }II/Ipﬁ OK TI0 TEMaM 1 bubmorexa LOK
THAIOTIEY yP https://m.edsoo.ru/ffOc8f6c
10 kitacca
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

Ne
KonrpoJn Hara DJIeKTpOoHHbIe HU(pPOBbIE
n/ | Tema ypoka Bce P IIpakTuyec
HbBIE U3ydeHust o0pa3oBaTebHbIE PECYpPChl
n ro KHe padoThl
padoThI
[TocTosiHHBIE MAarHUTBHI U UX
B3anMo/ieiicTBue. MarHuTHOE
1 noje. Bektop MarHuTHOM 1 bubmorera [JOK
' p . https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHAA MarHATHOM
WHIYKIAH
MarauTtHoe 1ose MpoBOJHHUKA
5 ¢ TokoM. OnbIT Dpcrena. 1 bubnunoreka [JOK
B3anMopeicTere MpoBOTHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JIaGoparopHas paboTa
3 «M3ydyeHrie MarHuTHOTO MOJS 1 1 bubmmorexa [OK
i https://m.edsoo.ru/ff0c98fe
KATYIIKH C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHKK C TOKOM. Cuia
4 Awmnepa. JlabopaTopHas padora 1 1 bubmuorexa [IOK

«HccnenoBanue neucTBUSI
HOCTOSIHHOIO MardHuTa Ha
PaMKy C TOKOM»

https://m.edsoo.ru/ff0c9acO



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

JleiicTBMe MarHUTHOTO IIOJIS Ha
JIBUKYITYIOCS 3apSHKEHHYIO
yactuny. Cuna Jlopena.
Pa6ora cubl Jlopenia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHast UHIYKITHSI.
IToTok BekTOpa MarHUTHOM
uHaykuud. DJ1C uHAyKIMY.
3aKOH 3JIEKTPOMarHUTHOMN
unaykuun dapanes

JIaGoparopHas paboTa
«MccrnenoBanue sBICHUS
3JIEKTPOMArHUTHON MHYKIIUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIIEHUE
camonHaykiuu. J1C
CaMOMHAYKIMU. DHEPTHs
MarHMTHOT'O TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600



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

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSTHHBIC
MarHuThl, 3JIEKTPOMAarHMTHI,
3JIEKTPOJIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YacTHUll, THAYKINOHHAS 11eYb

10

O6o0maromuit ypok
«MarsuTHoe moie.
DNeKTpOMarHuTHasi UHIYKLUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbnas pabora no teme
«MarHuTtHOE 1oJie.
SHCKTPOMaFHI/ITHaSI UHAYKOUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00O/IHBIE MEXaHUYECKUE
Konebanus. 'apMoHnueckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpaiienue sueprun

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06



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

13

Jlaboparopnas pabota
«HccnenoBanye 3aBUCUMOCTH
MepUo/1a MaJIbIX KOJIeOaHM I
rpy3a Ha HUTH OT JJIMHBI HUTH
1 MaccChl Tpy3a»

14

KonebarenbHblil KOHTYD.
CB00OOIHEIE
3JIEKTPOMarHUTHBIC KOJIeOaHuUs
B MJI€QIbHOM KOJIe0aTeIbHOM
KOHTYpE. AHAJIOTHS MEXILY
MEXaHUYECKHUMU U
AIEKTPOMATrHUTHBIMH
KOJICOaHHSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI 3HepFI/II/I B
HJIeaIbHOM KOJIeOaTSILHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

Hpe,Z[CTaBJ'ICHI/IC 0 3aTyXaruux
KoJIeOaHMSX. BBIHy)KI[CHHLIC
MEXaHUYECKHE KOJICOaHNs.
Pe3onanc. BBIHy)KI[CHHBIG
QJICKTPOMArHMuTHBIC KOJIeOaHHS

but6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86



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

17

[TepemeHHBIN TOK.
CunyconaayibHbIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa.
AMIIIUTYHOE U IEHUCTBYIOLIEE
3HAQUYE€HHUE CUJIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop.
[TpousBoaCTBO, MEepeaaya u
noTpebICHNE IITEKTPUIECKOM
SHEPrUH

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTO
3BOHKA, T€HepaTopa
MEPEMEHHOTO TOKA, JIMHUI
JJeKTpoIepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
WCIIOJIb30BAaHUS
JJIEKTPOIHEPIUH B
[IOBCEIHEBHOM KU3HU



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuuyeckre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuon. CxopocTh

bu6mmoreka [JOK

21
pacrpoCTpaHEeHUS U JUIMHA https://m.edsoo.ru/ffOcca54
BOJHBIL. [lonepeunsie u
MIPOIOJIbHBIEC BOJHBI
3Byk. CKOpOCTb 3BYKa.
22 r }(I)I;/IKOCTE 3ByKa }E;I;ICOTB. Bubmmorexa LIOK
P ya. https://m.edsoo.ru/ffOcccOc
ToHa. TeMOp 3ByKa
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. Lllkamna bubmmorexa [JOK
P i https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHud. Pa3Burue
CpeAcTB cBsA3U. Pannonokanus
o5 KonTponbnas padota bub6nuorexa [IOK
«Konebanus u BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuneiHoe
26 pacnpoCTpaHEHUE CBETA B bubmuorexa [IOK

OHOpOAHOM cpene. Toueunsii
HWCTOYHHUK cBeTa. JIyd cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

OTtpakenue cBeTa. 3aKOHbI
otpaxkeHus cBeta. [loctpoeHue
N300paKeHUH B TUIOCKOM
3epKae

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd4e0

28

IIpenomiuenue ceera. I[lonHoe
BHYTPEHHEE OTpaXKECHUE.
[IpenenpHbIit yroma moaHOro
BHYTPEHHEI0 OTPaXKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

29

JIaboparopHast pabota
«M3mepenue mokasaTesist
MPEIOMJICHHUS CTEKIIA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JInnzsl. [loctpoenue
n300pakeHUH B JIMH3E.
®opmyJia TOHKOHN JTMH3BI.
VYBenuueHue JTuH3bI

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

31

JlabopaTopHas pabota
«MccnenoBanne CBOMCTB
M300pakKeHUH B JIMH3AX

32

Hucnepcus cBera. CnoxxHbIN
cocrtaB Oemoro cBera. [[Ber.
JlabopaTopHas pabota
«Habmronenne qucnepcuu
CBETa»



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

WNnTepdepennus creta.

bubmuoreka [JOK
33 ndpakuus cBera.
Andpaxn . https://m.edsoo.ru/ffOced22
JudpakuonHas pemeérka
ITonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue npuobOpsI U
35 YCTPOMCTBA U YCIOBHS UX
0€3011aCHOT0 MPUMEHEHUS
I'paHu1IBI TPUMEHUMOCTH
36 KJIaCCHYECKON MEXaHUKHU. bu6mmoreka [JOK
[Tocrynatel cnennanbHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEITBHOCTH
OTHOCHUTEIBHOCTD
37 OJIHOBPEMEHHOCTH. bubnunoreka [JOK
3amenJieHne BpEMEHH U https://m.edsoo.ru/ffOcfad?2
COKpalIeHHEe JUTUHbI
DHeprust U UMITYJIbC
38 PENATUBUCTCKON YaCTULIBI. bubmuorexa [IOK
CBs13b Macchl ¢ YHEPrUEn n https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TIOKOS
KonrponbHas padora «OnTHKa.
. bubmuoreka [JOK
39 OCHOBBI CHIeIMATIBHON TEOPUHU

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otonbl. ®opmyna [1nanka.

bubmuoreka [JOK

40
DHeprus U UMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu 1OK

nOIMOTEeKa

41 otoddekra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl poTodddekra.

42 VYpaBHeHue DitHIITeHA 151 bubnuoreka [JOK
dboToaddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
JaBnenue cBera. Onbithl [1. H.

43 JlebeneBa. Xumuueckoe bubmorexa HOK

. ’ https://m.edsoo.ru/ff0d04a6
JIeiCTBHE CBETa
TexHuueckue ycTpoucTsa u
44 MPaKTUIECKOE TPUMEHEHHE:
(boTORIEMEHT, POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
Pemrenue 3agad mo reMme
. bubmuoreka [JOK
45 «DNeMeHTHI KBAaHTOBOM

OIITUKK»

https://m.edsoo.ru/ff0d0302



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

Monpens atoma TomcoHa.
OmneiTel Pe3epdopaa o

bubmuoreka [JOK

46
pacCestHUIO O-4acTHII. https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aTOMa
bubmuoreka [JOK
4t Hocrynaret bopa https://m.edsoo.ru/ffOdOafa
N3nydyenue u nornomexHue
48 (hOTOHOB TP TIEPEXO/Ie aToMa bubnnoreka [JOK
C OJIHOTO YPOBHS SHEPIUU HA https://m.edsoo.ru/ff0dOafa
Ipyrou. Buasl criekTpos
BosmoBEIe CBOMCTBA YaCTHII.
Bonnsl ne bpoiins.
49 Kopm cf([ Jmp HO-BOJIHOBOM bubmorexa HOK
PIHYCKYTAD https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyYeHHE
OTKpbITHE PAIMOAKTUBHOCTH.
50 Omnsite Pe3epdopaa mo bubnmnoreka [JOK

OIMPECACIICHUIO COCTaBa
PaaOAKTUBHOI'O U3TTYUYCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, Oera-,
raMMa-u3JrydeHus. Biausiaue
PaJiOaKTUBHOCTH Ha YKHBBIC
OpraHUu3MbI

52

OTKpbITHE IPOTOHA U
HeriTpoHa. M3otomel. Anbda-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznydenue

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

53

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.
Snepusliii peakrop. [IpoOnemsl,
[IEPCIEKTUBBI, YKOJIOTUYECKUE
aCIEKThI SAEPHON DHEPTETUKHU

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

54

DneMeHTapHbIe YaCTULIBI.
OTtkpbITHE TO3UTPOHA. METO b
HaOJI0/IEHUs U peruCcTpaIuu
3JIEMEHTAPHBIX YACTHII.
Kpyrusriit cron
«DyH1amMeHTaIIbHbIE
B3auMo/iercTBus. EnMHCTBO
(bu3MUeCKOil KapTUHBI MUPaY

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d0e38



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

55

Bun 38é3nH0r0 Heba.
CosBe3ausi, ApKUE 3BE3IbI,
[IJIAHETHI, UX BUIUMOE
nexenne. Coaneynas
cucrema

56

Comnnaue. ConHeunast
AKTUBHOCTH. VICTOUYHUK
sHeprun CoJiHIIA U 3BE3T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3]IbI
[JIABHOM MOCJIEA0BATEIbHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE NpeACTaBIECHUS
O MIPOUCXOXKIAECHUU U HBOJIIOLIUU
ConHua u 3B€311

58

Muneunsiii I1yte — Hamma
I'amaktuka. [Tonoxxenue u
nBrxenue ColHila B
TI'anaktuke. I'agakTUKH.
UYEpHble ABIPHI B s1/1pax
rajlakTHUK




59

Bcenennas. Pa3zoeranue
ranaktuk. Teopus bosbiioro
B3pbIBa. PenmukToBOC
M3JIydeHue. MerarajgakTuka

60

Hepemennsie mpo6ieMbl
aCTPOHOMHUU

61

KonTponbhas padota
«JIEMEHThI aCTPOHOMUH U
aCTPOPUUKI

62

O606maromuii ypok. Poib
(U3HUKN U aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
1 ITHUYECKOH cepax
JIeSITEILHOCTH YEJI0BEKa

63

O6o06maromuit ypok. Pois u
MecTo (PU3UKU U aCTPOHOMHU B
COBPEMEHHOUN HAYYHOU
KapTUHE MUpa




64

O6o0maromuii ypok. Poib
¢busnueckoil Teopuu B
hopmMupoBaHUHT
MPpEACTABICHUH 0 PU3NUIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
(bu3nIeCKOil KapTUHBI MHpPa B
o0mIeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEICTABICHUIN O IPUPOJIEC

66

PesepBHbIil ypok. MaruutHoe
1oJie. JNEeKTPOMarHuTHas
MHIYKIWS

67

PesepBHblit ypok. OnTuka.
OcHOBBI cielIMANIbHON Teopun
OTHOCHUTEIIEHOCTH

68

Pesepnblii ypok. KBanroBas
¢buznka. JneMeHThI
aCTPOHOMMH U acTPOPUUKU

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB
10 [TIPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET






