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HOACHUTEJBHAA 3AIIMCKA

[IporpaMMa mo ¢u3uke 0a30BOro ypoBHS Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke c yuérom (QenepanbHOl pabodyeil MporpaMMbl BOCHHUTAHUS U
KOHIIETIIIUY TIpEnoiaBaHusl yuyeOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpraHU3aIuAX Poccuiickoit Odenepanuu, PEATU3YIOIINX OCHOBHEIE
oOpa3oBaTesbHbIe MPOTPAMMBI.

CopepxaHue mporpaMMmbl MO (U3HKE HANpaBiI€HO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mnpu
oOydeHnH ux ¢u3nkKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[Iporpamma no ¢usuke coorBerctByer TpeboBanusim OI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
OoOyd4eHHsI, a TaKKE€ YUYHUTHIBAET HEOOXOIUMOCTh PEATU3AIMH MEXIPEIMETHBIX
CBs3€l (PM3UKM C €CTeCTBEHHO-HAyYHBIMU Y4Ye€OHBIMH mpeameTramu. B Hel
OTIPEIENISIIOTCS OCHOBHBIEC LIETU M3Yy4YeHHs] (U3MKU HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JIMYHOCTHEHIE,
MeTarnpeIMeTHbIC, MpeIMEeTHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

o [IJTAHUPYEMBIE PE3YJIbTAThl OCBOCHMS Kypca (PU3UKK Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTaThl MO roJamM 00yUYeHUS;

e cojiepkaHue yueOHoro npeamera « u3nkay mo rojgaM 00ydeHusl.

dusznka Kak Hayka O Haubojiee OOIMX 3aKOHAaX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIA BKJIAJ B CUCTEMY
3HaHWU 00 OKpyskarorem mupe. [IIKoapHBIN Kypc GU3UKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHEe 3aKOHBI
JieKaT B OCHOBE IIPOIIECCOB U SBJICHUHM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbusznyeckoir reorpadueir u actpoHomuen. lcnonb3oBaHME W AKTHUBHOE
npuMeHeHne (QU3MYECKUX 3HAHWA  ONpeeNseT XapakTep W Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJNOTHM B cdepe HSHEPreTuKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TOJIyY€HHUSI HOBBIX MAaT€pHaJOB C 3aJaHHBIMU CBOWCTBAMHU M JIPYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaronuxcsi, B (OpPMUpPOBAHUE YMEHHH MPUMECHSTH
HAYYHBIN METO]I MO3HAHUS MPHY BHITIOJIHEHUH UMU YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢u3uKd JUisi YpOBHS CpefHEro ooiiero oOpa3oBaHUs
MOJIOKEH pAJl HUJEH, KOTOpble MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
IIOCTPOCHMSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3HMKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TAK U COBPEMEHHOU (PU3UKH.

Hoesn eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (QHU3UKU
o0ObeAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymmum B Kypce sBIsercs
dbopMupoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUU, BEIIECTBE U
noJe.

Hoesn eymanumapuzayuu. EE peanuzanus mnpeanojiaraeT HCHOJIb30BaHUE
IYMaHUTApHOTO TOTEHIHAaNa (U3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3nkn Cc pa3BUTHEM OOLIECTBA, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOIEeMaMHu.

Hoess npuknaownoii  nanpasnennocmu. Kypc GHU3UMKM  Tpeanojiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX WM TEXHOJIOIMUYECKUX MPUIIOKEHHM
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocusayuu peanu3yercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
CONIep)KaHMs, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKW M TEXHOJOTHM, a TakkKe OOCYKIeHUus
po0JIeM palMOHATBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MacHOCTH.

CrepXKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YPOBHE CpEIHEro OOLIEro
oOpa3oBaHus SBISIOTCS (hu3mdeckue Tteopuu (GopMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUYECKON TeOpUuu, poiu (HyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEJCTABICHHUSIX O TPUPOJE, TpaHUIlAX
NPUMEHUMOCTH TEOPHUH, JUIsl OMUCAHUSI E€CTECTBEHHO-HAYUYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-ESTENIbHOCTHBIN MOIX0/l B Kypce (DM3UKU peaiu3yeTcs Mpexie
BCEro 3a CUET OpraHu3alyy SKCHEPUMEHTAIBHOU NEATENbHOCTH 00YyYaroluXcsl.
Jns  0Ga3zoBOro ypoBHS Kypca (QU3MKA — 3TO HCMOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpaTOpPHBIX padoT,
KOTOpbIE B IporpamMme 1o (u3uke oObeTUHEHBI B OOMIMI CIHCOK YYEHUYECKUX
pakTUYeCKux padoT. BbifeneHne B yka3aHHOM MepeyHe J1abopaTOpHBIX padorT,
MNPOBOJAUMBIX JUIsl KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa30BaTeNbHOrO Ipollecca MCXOAs U3 OCOOEHHOCTEH IUTAHUPOBAHUS U
ocHaimleHus kabunera Qusuku. [Ilpu 3TOM obOecrneunBaeTcsi OBJAJEHUE
OOy4YarolmMUMHUCs YMEHHSIMU TPOBOJIUTH KOCBEHHBIC WM3MEPEHHUsI, HMCCIIeI0BaHUs
3aBUCUMOCTEM (DU3MYECKUX BEIWYMH U TIOCTAHOBKY OMBITOB IO IIPOBEPKE
MPEAJIOKEHHBIX THUIOTES.

bonbioe BHHUMaHME yAENSETCA PEIICHUIO PACYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SBISIOTCS 3a/layd C SBHO
3aJJaHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK U MHTETPUPYS 3HAHUSA U3
pasHbIX paszzaenoB. JJig KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsl (PU3NYECKUX SBICHUN W TPOIECCOB B OKPY’KaOIIEH
KU3HH, TpeOyromue BhIOOpA (DU3MYECKON MOJENH JUIsi CUTyalluu TMPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY oOecreueHno ydeOHOTro mporecca 0a30BbIA YpOBEHb Kypca
(bU3UKHN HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBUSIX
MpPEeIMETHOTO KaOWHeTa (M3WKK WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (u3uku AOMKHO OBITh
HeoOXoauMoe J1abopaTopHOe OO0OpYyAOBaHME JMJI BBIMOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKE YUCHWUYECKUX MPAKTUYECKUX PabOT W JEMOHCTPAIIMOHHOES
000py1I0BaHHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
NPUHITUIIOM MHWHHUMAJIBHON  JOCTaTOYHOCTH M 00ECIeYrMBaeT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JIEMOHCTPAlUNA IS
UCCJICIOBAHUS  W3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000pynOBaHME Jisi YYEHHYECKHUX TMPAKTHUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TeMaThudecKkue KOMILIEKTHI
JabopaTopHOro 00OpYAOBaHUS JOJKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ IU(PPOBBIX JTAOOPATOPHUIA.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUHU SIBIISIFOTCS:

e hopMHpOBaHHE HHTEpeca M CTpPeMJICHUS OOydJalomuxcs K HayYHOMY
U3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HaHUS M (popMHupoBaHHE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

 hopMupoBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3yueHUsS OCHOB
CTpOeHHUs MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMupoBaHNE YMEHHMA OOBSICHATH SBICHUS C  HMCIOJb30BAaHHEM
dbu3nUecKuX 3HAHUN ¥ HAYYHBIX JOKA3aTEIhCTB;

e popMupoBaHue TpPENCTAaBICHUNW O POJIU (U3UKU JJIS Pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne HTUX Ieneld 00ecreunBaeTcs pelieHueM CIEAYIOIUX 3a/1ad B

nporecce u3yueHus Kypca GU3NKH Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:



o IPUOOpPETEHNE CUCTEMbI 3HAHUM 00 00IIUX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUSIX, BKJIHOYAs MEXaHUKY, MOJEKYSIpHYIO (HU3HKY,
AIEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

e popMupoBaHHE YMEHHI TNPUMEHATh TEOPETHUYECKUE 3HAHWUS IS
0oObsiCHeHUsST (PU3WYECKUX SIBICHUW B TPUPOAEC U ISl TMPUHATHS
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

¢ OCBOEHUE CHOCOOOB PEIICHHs] pa3IMYHBIX 3aJad C $BHO 3aJaHHOU
dbusznueckold MOJENbI0, 3a7ad, MOAPa3yMEBAIONIUX CaMOCTOSTEILHOE
co3fanue GuU3NUeCKOl MOJIENN, aIEKBAaTHONW YCIOBHUSM 3a/1a4u;

e IOHMMaHUE (PU3MYECKUX OCHOB M TNIPUHIIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIQZICHHUE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEACHHUS
bU3MYECKUX HKCIEPUMEHTOB, aHajlu3a M HHTEpHpeTanuu uHOOpMaInH,
ONpeaeeHHs JOCTOBEPHOCTH MOITYYEHHOTO PE3yJIbTATa;

e CO3JJaHHE YCJIOBUW U1 PAa3BUTUS YMEHUW NPOEKTHO-HCCIEN0BATEIIbCKOM,
TBOPYECKOM JIESITEIBHOCTH.

Ha wmsydennme ¢usnku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JaOOpaTOPHBIX W
MPAKTUYECKUX pabOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMUTENb JeENaeT BbIOOD
MpOBEJICHUs J1a0OpaTOPHBIX PpabOT M OMBITOB C YYETOM HHIAUBHUIYATbHBIX
0COOEHHOCTEM 00yJaroIUXCA.

COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uKka U MeTOIbI HAYYHOT' 0 MO3HAHUA

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
mupa. Poib 3KkcnepuMeHTa W TEOPUM B IPOLECCE IIO3HAHHUS IPUPOMBL.
DKCIEpUMEHT B (PUBHKE.

MogenupoBaHue (QpU3MUECKUX SBJICHUN U TpolieccoB. HaydHbie THMOTE3HI.
du3nyecKkre 3aKOHBI M TEOPUH. | paHUIBI TPUMEHUMOCTH (PHU3UIECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Pons u mecto ¢usuku B POpMUpPOBAaHUU COBPEMEHHOM HAYYHOW KapTHHBI
MHpPA, B IPAKTUUECKOMN JEATEIBbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBele U UU(PPOBbIE HU3MEPUTENbHBIE MTPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Pa3nen 2. MexaHuka



Tema 1. Kunemamuka

Mexanunueckoe aBvxkeHHEe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHS.
Cucrema orcuéra. TpaekTopusi.

[Tepemerienne, CKOpOCTh (CpeHsIsE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MAaTEpHATbHOW TOYKH, UX MPOCKIMH HA OCH CHUCTEMBI KOOPJUHAT.
CrnoxxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHEWHOE IBMXKeHue. [ 'paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHMS, IYTU U IEpPEMELICHUs
MaTepuaIbHOW TOUYKU OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre cBOOOHOIO MaJICHUS.

KpuBommuennoe  nBuwxkeHue. JIBMOKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C IMMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopoctk. [lepuon u yacrora obparnienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuuecknue YyCTpOWCTBA W MPAKTUYECKOE TNPUMEHEHHUE: CHOUIOMETP,
JIBUKEHHUE CHAPSAJIOB, LICTTHBIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPALUS KHHEMATHUYECKUX XapAKTEPUCTUK
JIBUKEHUSL.

[IpeobpazoBanue ABUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HabGnronenue nBuxeHus: tena, OPOIMIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenue ckopocTu pu ABHKEHUH IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne HEpaBHOMEPHOTO ABUKEHUSA C LEJIbI ONPENCIICHUsS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY NyTAMH, MNPOWJICHHBIMU TEJIOM 34
IIOCJICIOBATENbHBIE PABHBIE MPOMEXYTKHM BPEMEHM IMPU PABHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIJIIO.

N3ydyeHue nBUKEHUS 1IApUKA B BA3KOM KUIKOCTH.

N3yuenne aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['amumnes.  IlepBeii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. IIpunnun cynepno3unuu cwi. Bropoit 3akoH HproToHa
I MaTePUAIIbHOM TOUKHU. TpeTunii 3aKkoH Hbr0TOHA 111 MAaTEPUANIBHBIX TOYEK.

3akoH BcemupHoro Ttiarorenusa. Cunma Tsokectu. llepBag kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIBKEHHs U cuia TpeHus nokosi. Koadduiment tpenus.



Cuia COnpOTHUBIICHUS MPU IBUYKEHUU TEJIa B )KUJKOCTH WJIU rase.
[TocTynarenbHOE U BpallaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPOTO Tea.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnewo cumiel. YcnoBus

paBHOBECHUS TBEPAOTO TENA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TMOJIIUITHUKH,

JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPLIUY.

CpaBHEHHE Macc B3aUMOJENCTBYOIINX

Ten. Bropoii 3akoH HeroTOoHA.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIii.
HesecomocTts. Bec Tena npu yckOpeHHOM noAbEME U NAJCHUM.
CpaBHeHUE CHII TPEHUS MOKOSI, KAUEHHS U CKOJIbKEHUS.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomel
N3yuyenue ABMKEHUS OpyCKa M0 HAKJIOHHOW IJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH CUJI YNIPYTOCTH, BO3HHMKAIOMIMX B MPYXUHE U
PE3MHOBOM 00pa3siie, OT UX JAepopmaliuu.

HUccnenoBanne ycinoBUM paBHOBECHUs TBEPAOrO Tejla, HMMEIOUIETO0 OCh
BpAILICHUS.

Tema 3. 3axkonwl coxpanenus 6 mexaHuKe

Nmnynbc MarepualibHOW TOYKH (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NmMmnynbC cUbl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS MMITYJIbCa.
PeakTuBHOE IBHKEHHUE.

Pabota cusnbl. MOIIHOCTH CHUIIBL.

Kunernueckass 3Heprusi MarepualbHOW TOUYKM. Teopema 00 HW3MEHEHHH
KUHETUYECKOW SHEPTHM.

[ToreHunanbHas SHEPIUsl. [ToTeHunanbHas SHEPTHUs YIpYro
nedhopMUpOBaHHONW TPy uHBL.  [loTeHIManbHas JHeprusi Teia  BOIM3M
MTOBEPXHOCTH 3EMJIH.

[TorenuuanbHple WM HENOTCHIMAIbHBIE  CHUJIBL. CBsi3b  paboOTHI
HEMIOTCHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPIrMU CHUCTEMBI TEIL.
3aKOH COXpAaHEHUsI MEXAHUYECKON SHEPIUH.

Yrpyrue v Heynpyrue CTOJTKHOBEHHS.

TexHu4yeckre yCTpOMCTBAa M IMPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS

uMIyJibca. PeaktuBHoe

JIBIKECHHUE.



[lepexoq NOTEHIMATILHON YHEPTUU B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3ydenne abCoOMOTHO HEYNPYTOTO y1apa ¢ MOMOUIbIO ABYX OJJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3M padOTHI CUJIbI C U3BMEHEHHUEM MEXaHWYECKON SHEPIHH
TeJIa Ha IIPUMEPE PACTIKEHUS PE3UHOBOIO XKIyTa.

Pa3znen 3. MousiekyisipHas pu3NKa U TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHHSI MOJEKYJISPHO-KUHETUYECKOM TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysua. Xapaktep IBUKEHUS U
B3aMMOJICMCTBUSl 4YacTHUI[ BellecTBa. MOJENM CTPOCHUS Ta30B, XKUIAKOCTEH U
TBEPJIBIX TE U 00BSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojeleld. Macca u
pa3mepsl MoJiekyl. KonnuectBo BemecTBa. [loctosinnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa n e€ uzmepenue. lllkama temneparyp
Llenbcus.

Mopens  upeambHOro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KUHETUYECKOW TEOpUU HACAbHOrO Tra3a. AOCOJIOTHAs TeMmIeparypa Kak Mmepa
CpPEIHENl KWHETUYECKON SHEpPruu TEIUIOBOrO JBMXKEHUs 4acTtul] rasa. [llkana
temneparyp KensBuna. ['azoBbie 3akoHbl. YpaBHeHUEe MenneneeBa—KnamnepoHa.
3akoH JlanpToHa. M30mponeccsl B HACATBHOM Ta3e € MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBieHHWe H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, MOKa3bIBAIONINE TUCKPETHOE CTPOCHHE BEIIeCTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUMN.

OmnbiTel 10 TUPPY3UN KUAKOCTEH U

ra3zoB. Mojiesb OpOyHOBCKOTO ABUKEHUSI.

Mopens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYISIPHOTO
B3aUMOJICCTBHUSL.

Mopaens, nitocTpupyomnas Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOUIME YPABHEHHWE COCTOSHHS HJICaJbHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomol

OnpeneneHne Macchl BO3/yXa B KJIIACCHOM KOMHATe€ Ha OCHOBE WU3MEPEHUMU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3/lyXa B HEW.

WccnenoBanue 3aBUCUMOCTH MEKTY MTapaMeTpaMu COCTOSIHUS Pa3pesKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu



Tepmo
JUHaM
nyecka
A
CHUCTE
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UYECKO

(V)

H



CUCTEMBI U CIOCcOoObI €€ n3MeHeHus. KonnuecTBo TemnoTsl U paboTta. BHyTpeHHs s
SHEpPrusg  OAHOATOMHOTO  HJACAJIBbHOrO  raza. Buael  Temnonepenaumu:
TEIUIONPOBOAHOCTh, KOHBEKIMSA, U3JIyUYCHHUE. Y IeNbHAs TEINIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH pH TEIIONEpEaye.

[lonsitue 006 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMHUKH.
[IpuMeHeHue mepBOro 3aKOHA TEPMOJMHAMHUKM K u3omnponeccam. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon tepMmoamHamuku. HeoOpaTumocTh mpoleccoB B MPHUPO/IE.

TennoBbie MamIHbL. [[pUHIUIIBI AEUCTBUS TEIUIOBBIX MAILIMH.
[IpeoOpazoBanusi 3HEpPrUM B TEIIOBbIX MamuHax. Koadduuuent nonae3Horo
nericTBusl TerutoBord MammHbl. [{ukn KapHo um ero kodpduIHMEHT IOJIE3HOTO
JNENUCTBUA. DKOJIOTHYECKUE TPOOIEMbI TEIJI0IHEPTETUKHY.

TexHuyeckre yCTPOMCTBA W MPAKTUUYECKOE NPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OYTBUIKM MOJI JEUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPAIIHS).

N3MeHeHne BHyTpeHHEeH SHEpruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnpiT 1O anuabaTHOMY pAaCHIUPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul

N3mepenne yaenpbHON TEII0EMKOCTH.

Tema 3. Acpecammusie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcanus. Mcnapenue u kuneHue. AOCONIOTHAA U
OTHOCUTEJIbHAsL BJIAXHOCTh BO3Ayxa. HacelmeHnHbld map. YaenpHas TemsoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JTaBJICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopgHbie Tesna. AHU30TPOINS CBOKCTB
kpuctaiioB. Kuakue kpuctaimisl. CoBpemeHHble Marepuainbl. [lnaBienue u
KpucTayui3anus. Y genbHas TerioTa miasienus. CyOmumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHUS COBPEMEHHBIX MaTE€pUaJoOB, B
TOM YHCJIE HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX MTAPOB.

Kunenune npu noHn’eHHOM

naBiaeHuu. CriocoObl U3MepeHus

BJIAYKHOCTH.

HaOnronenue HarpeBaHus U MIIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTRA.



JlemoHCTpanus KpuCTaioB.
Vuenuueckuii sxcnepumenm, rabopamopvle pabomeol
HN3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pazgeua 4. DiaekrpoamHamMuKa
Tema 1. Inekmpocmamuka
DIIeKTpU3alus Tell. OJEKTpUYECKUid 3apsa. [IBa Buaa >SIEKTPUUYECKUX
3apsaoB. IIpOBOAHMKH, AMBIEKTPUKU M IOJIYNPOBOJHHUKH. 3aKOH COXPaHEHHUS
IIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kymona. TodeuHbli 2IEKTPUUYECKHUM 3apsia.
Onextpuueckoe nosie. Hanpssk€HHOCTE 3iekTpruyeckoro nodst. [lpuHnmmn

CYyNEPIIO3ULAN 3JIEKTPUUYECKUX MOJeH. JIMHUM HanpsiKEHHOCTH SJIEKTPUUYECKOTO
TOJISL.

Pabora cun  amekTpocrarmueckoro  mons.  [loteHmuman. Pa3nocth
noTeHuanoB. I[IpoBOAHUKM W JMDJIEKTPUKKM B DJIEKTPOCTATUYECKOM  IIOJIE.
Jlvsnextpruyeckass MpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh TJIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEH caTopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUYECKAs 3aluTa, 3a3€MJICHHE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN arnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS

aJIeKTpoMeTpa. B3anmopaericteue

HA3JICKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM

noJsie. DJIEKTPOCTATUYECKAs 3aluTa.

JIM3IEKTPUKU B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCaTopa OT IUIOWIAIu
IJIACTUH, PACCTOSHUS MEXAY HUMU U AUAJIEKTPUUYECKON MPOHUILIAEMOCTH.

DHEPrus 3apsKEHHOTO KOHJAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3mepenne 25eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3.1ekmpuyeckuit mok. Toku 6 paznuunsix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAaHUS DSJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina Toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka 1emu.

DIIEKTPUYECKOE CONPOTUBIICHHUE. Y IEIIbHOE CONPOTUBIICHUE BENIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGora onexkrpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.



DNeKTpOoABIKYIIAs CUjla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA.

3akoH Oma AJ14 ONHOM (3aMKHYTOM) 3JIeKTpuueckoi nenu. KopoTrkoe 3ambIkaHue.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAJIOB.  3aBHCHMOCTH
COIIPOTUBIICHUS METAJUIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBOIHUKH. CoOcTBEeHHass M OpUMEcCHass  IPOBOAMMOCTH
noJynpoBogHUKOB. CBolicTBa p—n-niepexosa. [lonynpoBoHUKOBBIE TPUOOPHI.

OneKkTpuyecKuid TOK B pacTBOpax M paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPONUTHYECKAS AUCCOLUALMS. DIIEKTPOIIU3.

Onextpudyeckuii ToK B razax. CaMOCTOSITENIBHBIA M HECAMOCTOSTEIbHBIN
paspsaa. Monnus. [1na3ma.

TexHuyeckre yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeETp,
BOJITMETP, PEOCTaT, HWCTOYHMKM TOKa, OJJIEKTPOHArpeBaTelIbHbIE MIPHOOPBI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, IOJITYIPOBOIHUKOBBIIN 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenre cuilbl TOKa M HANPSKEHNUS.

3aBUCHMOCTb CONPOTHUBIICHUS IWIMHAPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
IJIOIAIN MTOTIEPEYHOI0 CEYEHMS U MaTepralIa.

CMmemaHHOe COeIMHEHUE TPOBOJHUKOB.

[Ipsmoe wW3MepeHne JIeKTPOABMXKYIIEeH cuibl. KopoTkoe 3ambIkaHue
raJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTH JJIEKTPOIIUTOB.

HckpoBoit pa3psaa ¥ IpOBOAMMOCTh

BO3yXa. OHOCTOPOHHSISI IPOBOJUMOCTD

IU0A.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenne a5ekTpoimsa.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 Kitacce oCyHIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTEMaTUKH,
OMOJIOrUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHUE, HAay4HbId (akT, runores3a, (pusmyeckas BEIUYHMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabona, runepbosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,



BEKTOPBI U UX MPOCKIIMHM HA OCH KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonocusn: Mexanndeckoe JIBUKEHUE B KUBOU npupone, auddysus, ocmoc,
TEMJI000MEH XUBBIX OPraHU3MOB (BHJBI TEIUIONEpEIaun, TETUIOBOE PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEP/BIX TEN, KUIKOCTEH U

ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLIMALIMS,
rajibBaHHKa.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS] B TEXHUKE, MOJIIUIHUKU, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JIpyrue), ABUTATE]b BHYTPEHHETO
cCropaHusi, mapoBas TypOuUHa, OBITOBON XOJOJIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
NOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHUCJIE HaHOMATEpUAIOB, H
HAHOTEXHOJIOTHH, AJIEKTPOCTATHYECKAs 3allUuTa, 3a3€MJICHHE DIJICKTPOIPHUOOPOB,
KCEPOKC, CTPYUHBIH OPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. diaekTpoauHaMuKa

Tema 3. Macnummnoe noe. In1eKmMpoOMacHUMHAA UHOYKUUS

[ToctostHHble ~ MarHuUTHL.  B3auMogelcTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3uuuu
MarHuTHbBIX Mojied. JIuHuM MarHuTHOW MHAyKiuu. KapTuHa JIMHUI MarHUTHOM
WHYKIIUY TI0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JHMHUHA WHIYKUHAH
MAarHUTHOTO TOJISl JUIMHHOTO MPSMOTIO0 NPOBOJHUWKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeincTere NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HamIpaBJieHUE. [[BUKEHNE 3apsHKEHHOW YacTULIbI
B OJIHOPOJIHOM MarHuTHOM noJje. Padora cuisl JlopeHua.

SIBiieHME 3JIEKTPOMArHUTHOM MHAYKIUU. [loTOK BEkTOpa MarHUTHOU
WHIYKIWU. OJEKTPOABWKYIIAS CHJIA HWHAYKUWUA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapajes.

BuxpeBoe nsnexktpuueckoe moje. DIEKTPOABMXKYINAs CHJIA WHAYKUAH B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIIEHME CaMOMHIYKIHMH. OJIEKTPOJBIKYINAS  CHIIA
CaMOWHAYKIIHH.

DHeprus MAarHUTHOTO IO KaTyIIKH C



TOKOM. DJIIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: ITOCTOSHHBIE
MAarHuThbl, JJIEKTPOMArHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIN JJIEMEHTAPHBIX
4aCTULl, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOI'O MyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHATHOTO TTOJISL.

B3aumopericTBre n1ByX IPOBOJHUKOB C

TokoM. Cuna Amrepa.

JerictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHnE 3IEKTPOMArHUTHON MHIYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTb AJIEKTPOABWKYLIEH CUJIbI MHIYKIIUU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomol

N3y4yeHne MarHuTHOTO MOJIA KaTYIIKH C TOKOM.

HccnenoBanue AelCTBUS MOCTOSSHHOTO MAarHUTA HA pAMKY C TOKOM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHOW HHAYKIIVH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHWE  KOJeOaHUS.
['apmonnueckue konedanud. Ilepuox, vacrora, ammiuTtyna u ¢asza koseGaHUl.
[IpyXMHHBIN MasATHUK. MaTeMaTUYeCKUU MAasTHUK. YpaBHEHUE TapMOHUYECKUX
konebanuid. [IpeBpailieHre 3HEPTUM NPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit kKoHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJeOaHUS B
UICATbHOM KOJeOaTeNbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHUYECKUMHU WU
3JIEKTpOMAarHUTHbIMU Kojiebanusmu. dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIUH B UJCAITBHOM KOJIEOATEIbHOM KOHTYDE.

[IpeacraBienne o 3aTyxaronux KojeOaHUsX. BeIHy X AeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMS.

Ilepemennblii  TOK. CuUHYCOMJANbHBIA TEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE€ W JEHCTBYIOIEE 3HAYEHUE CHJIBI TOKa MU
HaIPSHKCHMSL.

Tpancpopmarop. [IpousBoacTBo, nepenaya U MOTPeOICHUE IIEKTPUUECKON
DHEPruu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJACTBE AIEKTposHepruu. KymnbTypa
UCIIOJIb30BaHUs DJIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HHU.

TexHuueckre yCTpoWCTBA M NPAKTUYECKOE IPUMEHEHME: JIJICKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOI0O TOKA, JUHUHU DJIEKTPOIIepeaay.

Jlemoncmpayuu



WccnenoBanre mnapaMeTpoB KoJjeOaTellbHOM CHUCTeMbl (IIPY>KUHHBIA WU
MaTEeMaTUYECKU MasiTHUK).



Habmronenue 3aryxaromux KojieOaHUM.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habnronenue pezonanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUsI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA Y HANPSDKEHUSI OT BPEMEHHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu mocinenoBaTeNbHOM COECIMHEHUM PE3UCTOpa, KaTYIIKU
WHyKTUBHOCTH U KOHJICHCATOpA.

Mogenb TUHUY AIEKTPONEpPEaaUH.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanre 3aBUCUMOCTH TEpUOa MabIX KOJeOaHHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne TMEepeMEHHOTO0 TOKa B LENM M3  MOCIEI0BATEIBHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE G0JIHbL

MexaHuueckue BOJHBI, yClOBHUsL pacmpoctpaneHus. llepuwoa. CkopocTb
pacrpocTpaHeHuss W JuiMHA BoJiHBL. [lomepeuHble W MOPOJOJIBHBIE BOJHBI.
HuTtepdepenius u audpaxius MEeXaHUIeCKUX BOJIH.

3Byk. CkopocTthb 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IYyUYEHUS JEKTPOMATHUTHBIX BOJIH.
B3aunmnas opuentanusa BektopoB E, B, V B sanekrpoMaruutHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHUE, MPeIOMJICHUE, TOJIgpu3anus, qudpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >IE€KTPOMAarHUTHBIX BOJIH. [IpriMEHEeHHE ANEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

R0%03 00020008 pPaguoCBs3U u TEJICBUICHUSI.

Pannonokauusi.  DIEKTPOMArHUTHOE  3arpsi3HEHUE

OKpY>KaroLIEn Cpebl.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYyKOBas JMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHCHUE MTOMIEPEUHBIX U MPOJAOIBHBIX BOJH.

KoneoGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue orpaxkeHus: ¥ MpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Haobmronenune untepdepennu 1 Audpakiiiu MeXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTATYA0U U
4aCTOTON KOJIEOaHMIA.



UccnenoBaHnre  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpa)KECHHUE,
pesioMJIeHUE, NMoaspu3anus, Judpakuus, MHTephepeHus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMOIMHEWHOE pacIpPOCTpAaHEHUE CBETA B
onHoposHou cpeae. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

OTtpaxenue cBeta. 3akOHBI oTpakeHusi cBeta. [locTpoenne n3oOpakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MTOKA3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrojl MOJHOTO
BHYTPEHHETO OTPaKECHMUSI.

Hucnepcust ceeta. CioxHbIi coctaB Oenoro cseta. L{Ber.

Cobupatoriie U pacceuBamomue JuH3bl. Tonkas mnuH3a. DOKycHOE
paccTosiHUE W ONTHYECKash cuia TOHKOW JuH3bI. [locTpoenue wm3o0pakeHHil B
coOuparolux U pacceuBaronux jJuH3ax. GopMmysa TOHKOW JIMH3BL. Y BEIUYECHHE,
JlaBaeMOoe€ JINH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBuss HabOmoeHUS MaKCUMyMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTHUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuust cBeta. [JudpakuuonHas pemeérka. YciaoBue HaOMIOACHUS
[JIABHBIX ~MAakKCMMyMOB IIpM MAaJACHUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapuszanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: OYKH, JIyIna,
doToamnmapaT, NPOSKIIMOHHBINA amnmapar, MHKPOCKOI, TEeJIECKOM, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonMHEHOE PACIpPOCTPAHEHUE, OTPAKEHHE U IPEIOMIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHOE BHYyTpeHHEE OTpakeHue. Mozellb CBETOBOAA.

HccnenoBanue cBOMCTB M300payKEHU B TUH3AX.

Mopenu MUKpOCKoIa, TEJIECKONa.

Hab6nronenue uatepepeHun

cBera. Habmoaenue nudpaxiuu

CBETA.

HabGnronenune nucnepcuu cBera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO

IPU3MBL.

[Tomyyenue cnekTpa ¢ mOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nossipuzaiyu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomol



N3Mepenue nokaszaress NpesioMIICHUs CTEKJIA.
UccnenoBanue CBONCTB N300pakeHUM B JIMH3aX.
Habnronenue aucnepcuu cBera.

Pa3zpnes 6. OcHOBBI CIeUAJIBHOM TEOPUH OTHOCUTEIbHOCTH

['pannupl  OPUMEHHMOCTM  KIIACCMYECKOM  MexaHuku.  [locTtynatsl
CHELUAIBHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJSI CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHH U COKPAILCHHE
JUTUHBI.

DHeprus U UMIYJIbC PETATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEISTUBUCTCKOW YaCTULIBI. DHEPIrus
ITOKOS.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna [1nanka cBsi3u SHEPTUH (POTOHA C €r0 YACTOTOMU. DHEPrus
U UMITYJIbC (OTOHA.

OTtkpsiTue U uccneaoanue porodrpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dotordpdekra. YpaBuenue DitHmrerHa ansa gororddexra. «KpacHas rpaHuiiay
dboToarddexra.

Jasnenue cBeta. Onweiter 11 H.

JlebeneBa. XMMHUECKOE IEHCTBHUE CBETA.

TexHuyeckue yCTpoOHCTBA M MPAKTUYECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COJIHEUHAas: OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®o1or¢h(PexT Ha yCTaHOBKE C IIMHKOBOM

I1acTuHoM. MccienoBanue 3aKOHOB BHEIIHETO

dboTorddexra.

CeTonuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHui0 o -4acTHII.
[Lmanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenue wu moriouieHue
($OTOHOB TpU TepexoAe aroMa C OJHOIO YPOBHS SHEPruu Ha Apyrou. Buisl
cnexkTpoB. CIIEKTp ypOBHEW 3HEPIMM aTOMa BOJOPOAA.

BosnoBbie cBoiicTBa yactuul. Boissl ne bpoiis. KopryckynsipHO-BOIHOBOU
JTyaJTu3M.

CHOHTaHHOE U BBIHYXACHHOE U3JIyYECHHE.

TexHuuecKre YCTpPOWCTBA M MPAKTUYECKOE INPUMEHEHUE: CIEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onsita Pezepdopaa.

Onpenenenne JUIMHBI BOJTHBI

nasepa.

HabGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopusie padbomol

Habmronenne nuHeigaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTpOeHMs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocTaBa
paavoakTuBHOro wu3nydeHus. CpoiictBa anbda-, 0Oera-, TramMma-u3Iy4YeHUs.
BnusiHre paaroaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. HykmonHas monens siapa IelizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. OIEKTPOHHBIM U TO3WTPOHHBIM Oera-pacnan. [amma-
U3JIy4YeHHE. 3aKOH PaJMOaKTUBHOIO pacnaja.

DOHeprusi CBSI3U HYKJIOHOB B snpe. SnepHbie cuibl. JlepekT macchl

anpa. fnepHsle peakiuu. JleeHre u CUHTE3 SAED.

Anepusbiii peaktop. TepmosimepHbiit cunTe3. [IpobOiieMbl W MEPCHEKTUBBHI
AIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON IHEPTETHUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOJIIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

@yH/1aMeHTaJIbHbIE B3aUMOJEHCTBUA. EMUHCTBO (pu3HUeCcKOl KapTUHBI MUpA.

TexHuyeckre yCTpOHWCTBA M MPAKTUYECKOE NIPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuii skcnepumenm, 1abopamopmsie padbomol

HccnenoBanue TpeKoB yacTull (110 rOTOBBIM (hoTorpadusm).

Paspnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3UKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeyHas cucTeMma.

Connine. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum CojHila W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. Jluarpamma «CHEKTpajbHBIM Kiacc —
CBETHUMOCTBE». 3BE31IBI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTbY JJIs 3BE3]] IJIABHOM MOCIeA0BaTEILHOCTU. BHYyTpeHHEE cTpoeHue



3B&31. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKICHUHU U 3Bosironuu ConHua u
3BE3/. DTambl )KU3HU 3BE3]L.

Muneunsiii I[Tyte — nHama [Manaktuka. Ilonoxxkenue u nBukenue CoJiHIIA B
["amakTuke. Tunsl ranaktuk. Paguoramaktuku u kBasapsl. YEpHbBIE ABIPHI B SApax
rajgakTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Paz0beranue rajakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3MydEHHE.

MaciraOHast CTPYKTypa Bcenennoit.
MeraranakTuka. Hepeménnsie po0IeMbl
aCTPOHOMMUH.

Vuenuueckue nabnrooenus

Habmronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUHN /I OTpe/IeTICHUS TTOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aus1 CEeBEpHOro MOJyIIapys U IPKHUE 3BE3MBI.

Hab6nronenus B teneckon JlyHsl, minanet, Miieunoro IlyTu.

O6o01maromnee NOBTOPeHUe

Ponp ¢Qusuku u acTpoHOMUHM B DKOHOMHUYECKOM, TEXHOJOTUUYECKOI,
COIIMAJIEHON M ATUYECKOU chepax MesTeTbHOCTH YelIOBEeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOUM KapTUHE MUpPA, POJIb (PU3NUYECKON Teopuu
B (OpMHpPOBAaHMM TPEACTABICHUA O (U3MUECKON KapTUHE MHUpa, MECTO
(bu3nYecKol KapTUHBI MHUpa B OOILIEM PSIIYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJIICHUI O PUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenune kypca ¢usuku 0a30Boro ypoBHsa B 11 kitacce ocyliecTBIsIETCS C
Y4ETOM COJACPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHMOJIOTUH, XUMHUH, reorpad)ui U TEXHOJIOTHH.

Meoicnpeomemnole nouwsimusi, CBA3aHHbIE C U3yUYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHUE, HAy4HbIM (akT, rumoresa, (u3nyUeckas BEIUYMHA, 3aKOH,
Teopus, HaAOIIOJEHUE, SKCIEPUMEHT, MOJEITHUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CHUCTEMbl ypPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKLIHWHU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTapHBIX (YHKIMHN, MpU3HAKK TOA00USI TPEYTOJbLHUKOB,
onpeieNIeHUe MIOMAIU MIOCKUX GUryp u oobéma Tel.

buonocusa: »nexkTpuueckue SBICHUS B KUBOM Mpupone, KojedaTeabHbIe
JIBWKECHUS B JKUBOU NPUPOJE, ONTUUYECKHUE SIBJIICHUS B KUBOW MPUPOAE, NEUCTBUE
paauanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKask CTPYKTypa TBEPIBIX
TeJd, MEXaHWU3Mbl OOpa30BaHUA KPUCTAJUTMUECKOW PEMIETKH, CIEeKTPaIbHBIH
aHaIu3.



leoepaghus:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3alle)Kd MArHUTHBIX DY,
($oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEICKA3aHUE 3€MIICTPSICEHU M.

Texnonocua: IJHWHUW DIIEKTPOIIEpENad, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENb, WHAYKIMOHHASA T€Yb, pajiap, PaJUONPUEMHHK, TEJIEBU3ODP,
anTeHHa, TeiaedoH, CBY-meub, NMPOSKIMOHHBIA ammapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yudeOHOro mnpeamera «Ddusuka» Ha ypOBHE CPEAHETO OOIIETO
oOpasoBanus (0a30BBI YPOBEHB) JIOKHO 00ECIICYUTH JOCTHXKCHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEJAMETHBIX M MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUS yueOHOrO npeamera «Dusnkay TOKHbBI
OTpakaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYaIOIIMXCA PYKOBOJCTBOBATHCA
chOpMHPOBAHHON BHYTPEHHEW NO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OIBITA U OIBITA JAEATEIBHOCTUA B IPOLIECCE PEAIN3ALMU OCHOBHBIX HaIPABJICHUN
BOCIIUTATENIBHOW ESITENHHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIIEYEIOBEUECKUX T'yYMAHUCTHUYECKUX U
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TI'PAKTAHCKOTO
OOIIIECTBa, yYaCTBOBATh B CAMOYIIpaBJICHUHU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHUE B3aUMOJAEHCTBOBATH C COUAIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU AECATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCHICKOU rpaX JaHCKOU UJIEHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOILICHUE K TOCYJapCTBEHHBIM CHMBOJAM, IOCTHXKEHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAlLMIO U MMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JIEATEITbHOCTU YUEHOTO;

OCO3HAHUE JINYHOT'O BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;



4) 3cTeTH4eCKOT0 BOCIIUTAHMS
ACTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUAs 3CTETUKY HayYHOTO TBOPUYECTBA,
MpUCYIIETo (GU3NISCKON HAyKe;

5) Tpy10BOro0 BOCIIUTAHUSA:

UHTEPEC K pa3IUuHbIM cdepam NpodeccCHOHATBLHON NeITeNbHOCTH, B TOM
YHUCJIE CBS3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBINA BHIOOP
Oynymie mpodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(GU3HKY HA TPOTSKEHUU BCEH JKU3HU;

6) ’K0JIOrN4eCKOr0o BOCIIUTAHMSI:

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJI0OATBEHOTO
XapakTepa 3KOJOTHUYECKUX MPo0IIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ICUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHU LEJIeH YCTOWYMBOIO Pa3BUTHS YEJI0BEYECTBA;

paclIMpEHne OMNbITa ACATEIBHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (QU3BUKE;

7) HEHHOCTH HAYYHOTI'O MIO3HAHUA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAay4YHOU [EeATEIbHOCTH, TOTOBHOCTH B IMpPOLECCE
u3ydeHus: (QU3MKM  OCYHIECTBISITH  IPOEKTHYID UM HCCIEIOBATEIbCKYIO
JEeATENbHOCTh MHIWBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIe 1elCTBUS
ba3oBble Jilornueckue aeiicTBUA:
CaMOCTOSITETLHO  (OpMYJNIHpPOBaTh W aKTyaIM3UpOBaTh  MPoOJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OIPENEIIATh LEIU ACATCIBbHOCTH, 3aJ1aBaTh MAPAMETPhl U KPUTECPUHU HX
JIOCTH KCHHS,
BBIABJISATH 3aKOHOMEPHOCTM M  MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIM3a UMEIONIUXCS
MaTEPUATBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OLIEHUBATh COOTBETCTBUE
pPE3YJIbTATOB LIEJSIM, OLIEHUBATh PUCKU MOCIIECICTBUN JACATEIBHOCTH;
KOOPJIMHUPOBATh W  BBINIOJNHATH pabOTy B  YCJIOBHSX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIILUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBarejbcKue JeHCTBUSA:
BJIaJIETh HAYYHOU TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATHUSIMU U METOAAMHU



(bu3nuecKoil HayKH;

BJIaJIETh HaBBIKAMH y4e€OHO-MCCIIEIOBATENBCKON M MPOEKTHOM JIEeATEIbHOCTH
B o0nactu (pU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHCKY
METOJIOB pelIeHMsl 3a/1ay (U3NYECKOro COAEpN aHUs, NMPUMEHEHHUIO Pa3InYHbIX
METOJIOB TIO3HAHUS;

BJaJETh BHUJAMU JIEATEIBHOCTU 10 TMOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPEOoOpPa3OBaHUIO W TMPHUMEHEHHIO B Pa3jMYHBIX YYeOHBIX
CUTYaLUsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HAXOAWUTh ApryMEHThl JJs J0Ka3aTelbCTBA
CBOMX YTBEPKACHUH, 3a7]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHS 3aJaddl  pPe3yibTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JeSITEeNIbHOCTH, B TOM YHUCIIE TIPH U3YUYCHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA 1O (U3MKEe B TMPAKTHUECKYIO O0JIaCTh
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJICH, MPEJIaraTh OpPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

PabGora ¢ unpopmaumeii:

BJa/IeTh HAaBBIKAMM MOJy4YEHUs MHPOpMAIUU (PU3UUECKOTO COJAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYLIECTBIIATH IOWCK, AaHAJU3,
CHCTEMAaTH3allMI0 M WHTEPIPETalni0 WHPOPMAIUU PAa3IMYHBIX BHIOB U (popm
IpECTaBICHNUS;

OLIEHMBATh JOCTOBEPHOCTh UH(OpMALINH;

UCTOJb30BaTh  CpPEeACTBa  HMH(POPMALMOHHBIX M  KOMMYHMKAIIMOHHBIX
TEXHOJIOTMM B PEIIEHUH KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJad ¢ coOnroJieHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOepexeHHsl, TMPaBOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUs B Pa3IMYHbIX (opmarax c
y4€TOM HazHaYeHHUS MHPOPMAIUH U 1IEIEBON ayAUTOPHUH, BHIOHpAs ONTUMAIBHYIO
dbopMy npeAcTaBIeHUS U BU3yaIU3AlIHH.

KoMMmyHnKaTHBHBIE YHHBepCAJbHbIE Yy4eOHbIe JelCTBUS:
OCYILIECTBIIATH OOIIEHUE HA ypoKaxX (PM3UKHU U BO BHEYPOUHOU JIEATEIIbLHOCTH;



pacrio3HaBaTh MPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallMd W  CMAT4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO W JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB;

IMIOHUMATh W HCIIOJb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYUTbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBUM C y4€TOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr0 WICHA KOJJIEKTUBA;

MPUHUMATh 1€JIM  COBMECTHOW  JEATEIbHOCTH, OpPraHUW30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUA 10 €€ JIOCTHUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacmpenensaTh pojid ¢ Y4€TOM MHEHHMM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OILICHMBATh KA4e€CTBO CBOETO BKJIaJa W KaXXJOr0 y4YaCTHHKAa KOMAaHJIbl B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeIaraTb HOBBIE TIIPOEKThI, OLICHWBATH HJEU C TIO3ULUUA HOBU3HBIL,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMMOCTH;

OCYILECTBIISITh ITO3UTUBHOE CTPATETHUYECKOE IIOBEICHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHNe, ObITh MHUIIMATHUBHBIM.

PerynsiTuBHbBIE YHHBepcajJlbHbIe yuyeOHbIe
neiictBust Camoopranm3anmsi:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEJIbHYIO AESITEIbHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHUS PAaCYETHBIX M KAaueCTBEHHBIX
3aj1a4, IJIaH BBIOJIHEHUS IPAKTUUYECKON padOThI C YUETOM HMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTEHU;

NaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

paclIMpATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ceds

OTBETCTBEHHOCTH 3a peLICHHE;
OLICHUBATh IPUOOPETEHHBIM
OTIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W MPOSBICHUIO JSPYIUINH B o0JacTu
(U3KKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIbTATOB IENISIM;

BJIQ/JIETh ~ HABBIKAMU  IO3HABATENbHOM  pediaexkcuu Kak  OCO3HAHHS
COBEpIIAEMbIX JEHCTBUM H MBICIUTENbHBIX IPOLECCOB, HUX pPE3yJbTaTOB U
OCHOBAHUM;



UCTIOB30BaTh MPUEMBI peICKCHU ISl OIICHKU CHUTYAIlWH, BEIOOpPA BEPHOTO
perieHus;

YMETh OILICHWBAaTh PUCKUA M CBOCBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHIDKEHHUIO;

OPUHUMATh MOTHBBI W apTryMEHTBhI JPYTUX TPU aHAIW3€ pe3yIbTaToB
NeSITeTbHOCTH;

NPUHAMATH ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpUHUMATh MOTHBBI W apTyMEHTBI JIPYTUX TPU aHAIN3e pPe3yJIbTaToOB
NeSITeTbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce nocTkeHHUS] TUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI
no (Qu3MKe I8 ypOBHS CpeaHEero oOmero oOpa3oBaHUS Yy OOYyYarOMUXCs
COBEpPIICHCTBYETCS HAMOLIMOHAJIbHBIN UHTEIICKT, e AnoIaratoImii
c(OPMUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOITMOHAILHOE
COCTOSIHH€, BUICTh HAMpPaBICHUS Pa3BUTHSI COOCTBEHHON SMOIMOHAIBHON Ccephl,
OBITh YBEPEHHBIM B ce0g;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIOLIETO CAMOKOHTPOJIb, yYMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJaNTHUPOBAThCA K
YMOILIMOHAIBHBIM U3MEHEHHSIM H MIPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMU, BKIIOYAIOMIEH CTPEMIICHUE K JOCTHKECHUIO LIETH U
yCIexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE NEHCTBOBATh HCXOMAS U3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHMUMATh AMOIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATb €r0 NPHU OCYMIIECTBICHHH OOIICHHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB,  BKJIIOYAIONIUX  CIOCOOHOCTh  BBICTPAMBATH
OTHOILIGHUSI C JAPYTUMH JIOJABMH, 3a00TUTHCS, TPOSBISATH MHTEPEC M pa3pemiaTh
KOH(MJIUKTBHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUaIOIUXCS YMEHUM:

JE€MOHCTPUPOBAaTh Ha MPUMEPAX POJb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHON HAy4YHOW KAPTHHBI MUpPAa, B PA3BUTHUH COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B PAKTUYECKOU NESITENBHOCTH JIFOJEH;

YUUTBHIBaTh TPaHMUIIBI NPUMEHEHUS HW3YYEHHBIX (QPU3NUYECKUX MOJeNeH:
MaTepuaibHas TOUKa, MHEpIMaIbHAsl CUCTEMa OTCUETa, aOCOIIOTHO TBEPJOE TEO,
WJICATbHBIN T'a3, MOAEIA CTPOCHUSA Ta30B, KUJIKOCTEN U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKHM 3apsl IPU pelIeHnr PU3NUYECKUX 3a/1a4;



pacrio3HaBaTh (pU3MYECKUE SBJICHUS (MPOIECChl) U OOBICHATh MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUHM CTPOCHMSI BEUIECTBA U
ANEKTPOJUHAMHUKHA: PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBIDKCHHE, CBOOOJHOE ITaJICHUE TeJ, JBI)KCHHE IO OKPYXKHOCTH, HHEpIIHS,
B3auMoJielicTBre Tel, MU dy3usi, OPOYHOBCKOE JIBH)KEHUE, CTPOEHHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMa TeJ MIPU HAarpeBaHUM (OXJIaXKJACHUH), TEIJIOBOE
paBHOBECHE, HCHApPEHUE, KOHJCHCAlHWs, IJIABICHUE, KPUCTAIUIM3ALNs, KUIICHHE,
BJIQ&KHOCTh BO3/1yXa, MOBBINICHUE JAABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
COCyJ€, CBS3b MEXAY MapaMeTpaMu COCTOSIHHMST Ta3a B H30Ipoleccax,
AIEKTPU3ALUS TEJI, B3AMMOJICUCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHMYECKOE JIBIKCHUE, WCIIONB3Ys (DU3UYECKUE BEITMYUHBI:
KOOpJIMHATA, IIyTh, IEPEMEIIECHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHia,
MMITYJIbC TE€Jla, KHHETUYECKasi PHEPrusi, MOTCHIIMAJIbHAS SHEPrUs, MEXaHHYeCcKas
paboTa, MeXaHWYECKass MOIINHOCTh;, NPU ONKHCAaHUU MPABWIBHO TPAKTOBATh
(bU3NYECKUIT CMBICT MCHOJB3YEMbBIX BEJIMYMH, WX OOO3HAYCHHS] W CIUHUIIHI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3NUYECKYIO0 BEIUYUHY C JPYTUMH
BEJIMYNHAMM;

ONKMCHIBATh M3YUYEHHBIC TEIUIOBHIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHUS,
UCTIONB3Yys (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETHYECKAS] YHEPIUsl XaOTUUYECKOTO JIBHXKEHHUSI MOJIEKYJI, CPEAHEKBAIpaTUYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBUSI TEIUIOBOTO JIBUTATENs; TPU ONKHCAaHUU
NPaBWIbHO TpPakKTOBaTh (DU3UYECKUM CMBICH HCHOJb3yEMbIX BEJIUYHMH, HX
00O3HAYCHUSI W EAWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEIIMUUHAM;

ONKMCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U JIEKTPUUYECKUE
SABJICHUS! (MPOLIECCHI), UCIOJIb3YSl (PM3UUYECKUE BEJIIMUMUHBL: AIEKTPUUYECKUN 3apsi,
AJIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTD MOJIs, MTOTEHIIHAJ, PA3HOCTh MOTCHIINAJIOB;
NP ONHCAHWHM TIPAaBUJIBHO TPAKTOBaTh (U3MYECKUM CMBICT HCIOJIb3YEeMbBIX
BEJIMYMH, UX OOO3HAYEHUS M CJAWHUIIbI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYI0 (PU3UYECKYIO0 BEJMYUHY C APYTUMU BEJIMUUHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBIICHUS, WCIONB3YS (U3HUECKHE
3aKOHBI Y TIPUHIHUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, 11 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWMYECKOM DSHEPIruM, 3aKOH COXPAHEHUsS HMITYJIbCa,
MPUHIMUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBS3b CPEJHEN KUHETUUYECKOW SHEPTUM TEIUIOBOIO JBUKECHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEPBhIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHHUSI
AIEKTPUYECKOTO 3apsjia, 3aKoH KyJioHa, Tpy 3TOM pa3innyaTh CIOBECHYIO



(GOpMyJIMPOBKY 3aKOHA, €r0 MATEMaTUYECKOE BBIPAXKEHHE U YCIOBUS (TPaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIBI JCHCTBHS MallWMH, MpHOOPOB |
TEXHUYECKUX yCTPOMCTB; pa3innyaTh YCJIOBUS MX 0€30MacHOr0 MCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HHU;

BBIMOJHATh JKCHEPUMEHTHl IO MCCIEI0BAHUIO (PU3MYECKUX SIBICHUNH W
MPOIECCOB C HMCIOJB30BAHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHHUU, TPU ITOM
dbopmynupoBath MpooOsiemMy/3aiayy M TUINOTE3y Y4eOHOro  JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOr0 O0OpYy/IOBaHUS, MPOBOJIUTH OIBIT U
(GopMyIUpOBATH BBIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NIECKUX BEIHYWH, MTPH
TOM BBIOMpAaTh ONTHMAIBHBIA CIOCOO M3MEpPEHHUs M HCIIOJb30BATh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEZIOBATh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCTIONB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU STOM KOHCTPYHUPOBATH YCTaHOBKY,
¢uKcHpoBaTh PE3yIbTATHl MOJYYEHHON 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B
BUie Tabnuil U rpauKoB, AeNaTh BHIBOBI MO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0nroaTh npaBuia 0€30MacHOro TpyJa NMpU MPOBEACHUM HCCIEAOBAHUN B
pamMKax yd4eOHOTO OSKCIEepUMEHTa, Y4YeOHO-HCCIEeNOBATEIbCKOW U TMPOCKTHOU
JEeSITeTbHOCTH C MCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000opyTI0BaHMS;

pemats pacyéTHbIE 3aJaud C SBHO 33JaHHON (U3NYECKOM MOJEIBIO,
UCTIONB3YS (PM3MUYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 33a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYJIBI,
HEOOXOJMMbIE JUIsl €€ pelleHusi, MPOBOAUTh PacdyEThl U OLEHUBATh PEATbHOCTH
MOJTyYE€HHOT'0 3HauY€HUsl (PU3NUECKON BEIMUUHBL;

peliaTh KaueCTBEHHBIC 3a/1a4M: BHICTPANBATh JIOTHUECKH HEMPOTUBOPEUNBYIO
[EMOYKY PacCyXICHUH C OMOpOM Ha W3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS,

UCMOJb30BaTh ~ IpPU  pPEIIEHUM  y4yeOHBIX  3a7ad  COBPEMEHHbIE
UHGOPMAITMOHHBIE TEXHOJIOTUH JIs TTOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TNpEeJICTaBIeHUsI YU4eOHOM U HAYYHO-TIOMYJISIPHOM MH(pOpPMAaIMH, TOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJOTHII;

UCTOJIb30BaTh TEOPETHUUYECKHUE 3HAHUA MO (U3MKE B MOBCEIHEBHOW KHU3HU
i obecriedeHnst 0€30MacHOCTH MpU O0pallleHuu ¢ MPUOOpPaMHU U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBBS U COONIOACHUS HOPM 3KOJIOTMYECKOIrO
MOBE/ICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TIpyIIle C BBHIIOJHEHUEM pPAa3IUYHbIX COLUAIBHBIX pOJIEH,
IUIAHUPOBATh padOTy TpyNIbl, PAUUMOHAIBHO pacOpelensTh OOA3aHHOCTH H
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHIAPTHBIX CUTYalUSAX, aICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOTIEMBI.

K koHny oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTh y O0YUaIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh HA MPUMEPAX poib U MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPAa, B PA3BUTHUM COBPEMEHHON TEXHUKU H
TEXHOJIOTUHM, B IPAKTUYECKON NEATEIBHOCTH JIFOAEU, LEITOCTHOCTh U E€IUHCTBO
(u3HYECKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIIeH:
TOYEUHBIA AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUEUHbII UCTOUYHHUK CBETA, SA€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO fJipa MpU PELIEHUU (PU3NYECKHUX
3a1ay;

pacno3HaBaTh (PU3NYECKUE SBICHHS (TPOIECCHI) U OOBACHATh MX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DM3HUKHU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aMMOJCHCTBHUE
MAarHUTOB, JJICKTPOMArHUTHAs HWHAYKLHS, JEUCTBHE MArHUTHOrO TIOJA Ha
MPOBOJHUK C TOKOM M JBWKYLIUMNCS 3apsj]l, DJIEKTPOMArHUTHBIE KOJEO0aHUS U
BOJIHBI, MPSIMOJIMHENHOE pPACIPOCTPAHEHHE CBETA, OTPa)XKEHUE, MPEJIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanexTpuueckuit 3pdext (porosrddekT), cBeTOBOE N1aBieHNE, BOZHUKHOBEHHE
JMHENYATOrO CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas W UCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMMUCHIBATh H3YUYCHHBIC CBOMCTBA BEIIECTBA (DJEKTPUUECKUE, MarHUTHEHIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  NPOBOAUMOCTb  PA3JIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBIICHUS (TIPOIIECCHI), UCIOJIb3Yysl (PU3WYECKHe BETUYHHBL:
AIEKTPUYECKUI 3apsj, CHJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAs CUiia, pabdoTa TOKa,
MHIYKIWS MarHuTHOrO TMOJig, cuia Ammnepa, cuna JlopeHua, MHAYKTHUBHOCTH
KAaTYyIIKH, SHEPrUsl JJIEKTPUYECKOr0 W MArHUTHOIO TOJIEM, NEPUOJ M 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CHJIa TOKa B TpoIecce
FAPMOHUYECKUX AJIEKTPOMATrHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTUYECKasl CWUJIa JMUH3bI, MPU OMNUCAHUU MPABUIBLHO TPAKTOBATH (DU3NUYECKUIN
CMBIC]T HCIIOJIb3yeMbIX BEIWYMH, MX OO0O3HAYCHHWS U EIAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOUIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMU
BEJIMYMHAMM;



ONKCHIBATh M3YYEHHBIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCIOJIb3YS
dbu3nYeCKre BETUYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, MEPHUO]I TIOJIypacmaja, SHEPTus CBSI3U
aTOMHBIX S7Ep, IPU OIMCAHWHM IPABHWJIBHO TPAKTOBAaTh (DH3WYECKUH CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAUCHHMS M €IWHHIIBI, YKa3bIBaThb (POPMYJIBI,
CBS3BIBAIONINE JAaHHYH (DU3UYECKYIO) BEJIUYMHY C JPYTMMH BEIUYHHAMU,
BBIYUCIISTh 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHaJIM3UPOBaTh (PU3UUYECKHUE TMPOLECCHl U SBJICHUS, UCIOIL3YS (PU3HUECKUE
3aKOHBI U MPUHLMIBL: 3aKOH OMa, 3aKOHBI TTOCIEA0BATEIILHOTO U NaPaJI€IbHOIO
COCOUHEHUSI TPOBOJHUKOB, 3aKkOH Jlxoyis—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
VHAYKIMA, 3aKOH MPAMOJIMHENHOTO pACIIPOCTPAHCHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, ypaBHEHHE ODWHIITEHHa s hororddekra,
3aKOH COXPAHEHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MACCOBOrO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, Py dTOM pa3jInuaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXXEHHWE U YCJIOBHS (TpaHMIlbI, OO0JIaCTH)
MIPUMEHUMOCTH;

ONPEAEIATh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIs1 IPOBOJHUKA
C TOKOM, cuiibl AMrnepa u cuiibl Jlopenna;

CTPOHWTH M OIMCBHIBATh H300pa)KE€HHE, CO3/IaBacMOE IUIOCKHM 3EPKajoM,
TOHKOM JIMH30M;

BBITIOJTHATh JOKCIIEPUMEHTHI 0 HCCIEJAOBaHUI0 (PU3NUYECKUX SBJICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUI: MPU STOM
dbopmynupoBath TpoOiemMy/3agady ¥ THIOTE3Y Y4eOHOro  HIKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOPYJIOBaHMS, IMPOBOIAUTH OIBIT U
bopMyJIMpPOBaThH BHIBO/IHI;

OCYILIECTBJISATH MPSIMbIE U KOCBEHHbBIC M3MEPEHUs (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIA CIIOCOO0 M3MEPCHHS W HCIIOIb30BaTh H3BECTHHIC
METO/IbI OLIEHKH ITOTPEIIHOCTEN U3MEPEHU;

UCCJIEJIOBAaTh 3aBUCUMOCTU (PU3WYECKUX BEJIUYMH C HCIOJIb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BHUJIEC TAOIHI] U
rpaduKoOB, JIeJIaTh BBIBOBI 110 PE3yIbTaTaM MCCIICI0BAHUS;

cobiroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJCHUU UCCIEIOBAHUN B
paMKax y4eOHOIro DSKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOU
JESTENHPHOCTA C MCIOJIh30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB U J1abOpPaTOpHOTO
000py1I0BaHMS;

pemiaTth pacu€THble 3a7a4d C SBHO 3aJaHHOW (PU3MYECKOH MOJIEIbIO,
UCIIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJiM3a yCJIOBUS 3aa4u



BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIACIATh (U3UUECKUE BEIMYUHBI U (POPMYIIBI,
HEOoOXoMUMBIE NI €€ pEeIIeHHUs, MPOBOAWTHh PacuéThl W OLCHHWBATh PEATBHOCTH
MOJIYYCHHOTO 3HAYCHHS (PM3UICCKOU BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANBATH JJOTUYECKU HETIPOTUBOPECUUBYIO
IIETIOYKY PAaCCYKICHUH C OMOpOM Ha W3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue SIBICHNUS,

WCIIOJI30BaTh ~ TPHU  PEIICHHMH  y49eOHBIX  3a7a4  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
U MpEACTaBIICHUS] yUeOHONW M HAyYHO-TIOMYJIAPHOW WH(GOPMAIIUH, MTOTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

OOBSICHATh TPUHIIMIIBI JIEHCTBHUS MAaIllUH, MPUOOPOB H TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOTO MCIIOJIH30BAHUS B MIOBCEIHEBHON
KU3HU;

IPUBOJIUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETUYECKHUE 3HAHUS MO (DM3MKE B TMOBCEIHEBHOW IKU3HH
JUTst o0ecriedeHus: 0e30MacHOCTH MpU 0OpaIieHuu ¢ TpUOOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3IOPOBBS U COOTIOACHHUS HOPM IKOJIOTHYECKOTO
MOBE/ICHUS B OKPY KAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO paclpenensaTh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIHPHOCTh B HECTAHAAPTHBIX CUTYaIUSAX, aJICKBAaTHO OIICHUBATH
BKJIJT K&KIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOTIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandyecTBo 4acoB JJIeKTPOHHBIE
HaunmMmeHoBaHuUe pa3eioB U undpoBLIe
Ne /i P KonTtpoabHbie IIpakTHyeckue (mpp )
TeM NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®PUZUKA U METO/1bl HAYUHOI'O IIO3HAHUA
bubnuoreka [JOK
1.1 du3nKa U METOIbI HAYYHOTO TTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa OK
https://m.edsoo.ru/7f41bf72
29 Tunavmka . Bubanorexa IJOK
https://m.edsoo.ru/7f41bf72
bubnunoreka IIOK
2.3 3 6 1 1
AKOHET COXPAHCHHA B MEXAHIKE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Paznea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOINHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM 9 | bubnunorexa IJOK
) TEOpUU https://m.edsoo.ru/7f41bf72
bubnuoreka IIOK
32 OcHo epMOJInHa 10 1
HOBRL TEpMOAHHAMHIIH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIIECTBA. 5 bu6nmnoreka LIOK

@da30BbIEC IEPEXOIBI

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




HTtoro no pazneny 24
Paznea 4. QJIEKTPOAUHAMHUKA
bubmunoreka IIOK
4.1 DIIEKTpOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
49 ITocrosiHHBINA 3MEeKTpUYecKuil TOK. TOku B 12 Bbubnuorexa [{OK
' Pa3IUYHBIX CPEax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 3
11 KJTIACC
KounvecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3nesioB u (mudposBbie)
Ne i/ KonTpoabubie IIpakTH4yeckue
T€M MPOrpaMMblI Bceero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Paznea 1. QJIEKTPOAUHAMHUKA
11 MaruuTtHoe mose. DNIeKTpoMarHuTHast 1 1 3 bu6mmoreka LIOK
’ WHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
1 MexaHn4ecKre M 3JIEKTPOMarHUTHBIE 9 1 bubnuotexa [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
59 MexaHU4ecKrue U DJIEKTPOMAarHUTHBIC 5 | bubmmoreka LIOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
2.3 OnTurka 10 3 bubnnorexa TIOK
https://m.edsoo.ru/7f41c97¢c
HTtoro no pazneny 24




Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI cielMaJIbHON TEOPUHU 4 | bubmmoreka LIOK
| OTHOCUTEIHLHOCTHA https://m.edsoo.ru/7f41c97¢
HTtoro no pazneny 4
Pasznea 4. KBAHTOBASI PU3UKA
4.1 DJ1eMeHThI KBAHTOBOM OIITUKU 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢97¢
bubmoreka IJOK
4.2 C 4
TpoeHHe atoma https://m.edsoo.ru/7f41c97¢
Bbubmoreka IHOK
4.3 A 5
TOMHOE A7IPO https://m.edsoo.ru/7f41¢97¢
Utoro no pazneny 15

Paszgea S. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

bubnuorexa LIOK

5.1 DNEMEHTBI aCTPOHOMHUHU U acTPOPHU3UKU 7 1 https:/m.edsoo.rw/ 71 c97c

Hroro no pazaemy 7

Pa3znea 6. OBOBIIAIOIIEE ITIOBTOPEHUE

Bubmoreka IIOK
6.1 00606 4
OOMAOMee HOBTOperHE https://m.edsoo.ru/7f41c97¢c
Hroro nio pazaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Koan4yecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBbie
Tema ypoka KonTpoibHbie IIpakTH4yeckue bp
n/m Bceero u3ydyeHusi | oOpazoBaTeibHbIe
patdoTnl padoThbI
pecypchl
dusmka — HayKa o
bubmuoreka IIOK
1 npupone. Haydnsie MmeTonsl 1
https://m.edsoo.ru/ff0c32e2
MO3HAaHUS OKPYKAIOIIETO
Mupa
Pone 1 MmecTo Gu3uku B

) (hOpMHUPOBAHUN COBPEMEHHOM 1 bubmuorexka [JOK
Hay4HOUH KapTHUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOUN AESITEIIbHOCTH JII0AEH
MexaHnueckoe ABUKEHHUE.

3 OTHOCUTENBLHOCTh MEXAHUYECKOTO | bubmoreka [JOK
nBmkeHuda. llepemMelienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMOJIMHENHOE | Bbubmmoteka [IOK
IBWKEHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsSMOIUHEITHOE | bubmmoteka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372¢

6 CB00OOHOE TIajIcHHe. Y CKOPEHHE 1 bubnmoreka [JOK
CBOOOJIHOTO TaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe 1BuxeHuE.

. bubmoreka [JOK
7 JIBmKeHne MaTepHalbHOW TOYKHU TI0 1
https://m.edsoo.ru/ff0c3ada
OKPYHOCTHU
8 [Mpunnun otHocutenbHOcTH [anunes. 1 bu6nmorexa [JOK




WNHepuuanbHble CUCTEMBI OTCUETA.
ITepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [TpuHmun

. bubmuorexka [JOK
9 cylepro3uuuu cwi. Bropoii 3akon
. https://m.edsoo.ru/ff0c3be8
Herotona i MaTepuaibHOU
TOYKH

10 Tpertuii 3akoH HeroToHa Bbubmmoteka [IOK
JUISI MaTepHUabHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3akoH BceMupHoro Tsarotenus. Cuia

bubnuoreka IIOK
11 TskecTd. IlepBas kocMuyeckast
https://m.edsoo.ru/ff0c3d00
CKOpOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bbubmmoteka [IOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. Kosddumuent tpenus.

P b P Bubmuoreka IIOK
13 Cuna CONpOTUBIIECHHS NPU JBHKEHUU
https://m.edsoo.ru/ff0c3{76
TeJla B )KUIKOCTH WM Tra3e
[TocTynarenbHOE U BpalaTeIbHOE

14 JBUKCHHE a0COIOTHO TBEPIOTO TEa. bu6nnoreka LIOK
MowmeHT cuiibl. [1nedo cuisl. https://m.edsoo.ru/ff0c41a6
YcnoBus
paBHOBECHsI TBEPJOTO TeJla
NMmnynec MaTepuaaibHONU TOYKH,

15 CUCTEMBI MAaTEpHUATBHBIX TOUYECK. Bbubmmoteka [IOK
Nmnynec cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
MMITyJibca. PeakTuBHOE ABIKEHUE
PaGota 1 MOIITHOCTE CHJIBI.

16 Kunernueckas sHeprus MatepuaibHON bubmmoreka [JOK
Touku. Teopema 06 n3MeHeHUU https://m.edsoo.ru/ff0c4502
KHHETUYECKOW 3HEPTUU

17 [ToTeHumnanbHast SHEPTHUSL. bubmuoreka [JOK




[ToreHumanbHas SHEPTUs YIPyro
JneopMUpOBaHHON NPy KUHBI.
IToTennmanpHas SHEprus Tena BOJIU3U
MIOBEPXHOCTU 3eMIIN

https://m.edsoo.ru/ff0c461a

18

[loTeHunanbHbIE U HEOTEHIIMATIBHBIE
cusibl. CBsi3b pabOTHI
HETIOTEHITMAJIbHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPruu
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOH

SHEPTUH

bubnuoreka IIOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopnas paboTa
«HccnenoBanue cBsizu pabOTHI CHJIBI
C U3MEHEHUEM MEXaHUYeCKOW SHeprun
TeJla Ha MPpUMEpe PacTHKEHUS
PE3UHOBOTO KIyTa»

20

KonTtponbsHas pabota o teme
«Kunemaruka. J[nHamuka. 3aKoHbBI

COXpaHCHHA B MCXAaHUKE

bubmuoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KHHETHYECKO# Teopuu. bpoyHOBCKoe
nBmwxenue. udoysus

Bubmuoreka IIOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep IBHKEHUS U
B3aMMO/ICHCTBHS YaCTHULl BEIIECTBA.
Mopenu cTpoeHus ra3os,
JKUIKOCTEN

U TBEPABIX TEN

23

Macca monekyn. Konnuectso
BerecTra. [loctosiHHass ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa




u e€ usmepenue. lllkana temnepatyp
Lenscus

Wneanpubiii ra3 8 MKT. OcHoBHOE

bubmuoreka IIOK

25 ypaBaeaue MKT https://m.edsoo.ru/ff0c4fde
AbGcomroTHas TemrepaTrypa Kak mepa
2% CcpenHel KHHETUYECKOW IHEPTUun bu6anoreka LIOK
JIBMKEHUSI MOJICKYJ1. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knanelipona
27 3axoH /lanpToHa. ['a30BbIe 3aKOHBI
JlaGopaTopnas paboTa
28 «MccnenoBanue 3aBUCUMOCTU MEXIY
napaMeTpaMy COCTOSIHUS
pa3peKeHHOTO ra3a»
29 N3onpoueccs B HACAIBHOM ra3e u Bbubmmoteka [IOK
uX rpaduyecKoe mpeCcTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHH:s sHEprus
TEPMOJIMHAMHUYECKON CUCTEMBI U
30 crocoObl e€ m3MeHenus. KommuecTso bubnmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUs OJHOATOMHOTO HI€aTHHOTO
rasa
31 Bunbl Tenonepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEIIOEMKOCTD BEIIECTBA.
32 KonmuectBo TemnoTs ipu bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Terionepeaade. AnuabaTHbBIN TpoIece
13 IlepBblii 3aKOH TEPMOJIUHAMUKH U bubnmnoreka [JOK

€ro IpuUMCHCHUC K U30IIponcccam

https://m.edsoo.ru/ff0c5efc




HeoOpatumocTh mporeccoB B

14 B N bubnmoreka [JOK
npu . Bropoii 3akon
PHPOAE. BTOPOH 3aKO https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMHUKH
35 [Mpuntun aevictBus u KITJ bubmuoreka [JOK
TEMJIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Iukn Kapno u ero KII1/{
37 DKoJsiorn4eckue npoosieMsl
TEIUIOPHEPTEeTUKHU
13 O6o6matomuii ypok «MomekyspHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOTMTHAMHKI) https://m.edsoo.ru/ff0c6938
KonTposnbhas pabota o teme
39 «MonexynspHas ¢usrka. OCHOBBI Bubarorexa [TOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJITMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHAECHCALUS. Bbubmmoteka [IOK
Hcnapenue u kurenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCHUTEIbHAS
. bubnmnoreka [JOK
41 BJIQ)KHOCTbH BO31lyXa. HachlleHHbIH
https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucramnnueckue
47 1 amop(dHBbIe Tena. AHU30TPONHS bubmmoreka [JOK
CBOWCTB KpUCTAJJIOB. JKuakue https://m.edsoo.ru/ff0c6510
Kpuctauibl. CoBpeMeHHbIE MaTepHalIbl
[InaBneHue u KpHUCTaLIM3aLUs.
43 YenbHas TEIUIOTa TJIABIICHUS Bubarorexa [TOK
A ' https://m.edsoo.ru/ff0c6708
CyO6mumarus
b K
44 VYpaBHeHuHe TETUIOBOTO OanaHca ummoreia HO

https://m.edsoo.ru/ff0c6820




DneKTpu3amus Tel. DIeKTPUIECKHU

45 1 bubnmoreka [JOK
3apsa. JlBa BUAa 3IEKTPUUECKUX
e A P https://m.edsoo.ru/ff0c6bcc
3apsa0B
[IpoBogHUKH, TUDIEKTPUKHU U
46 (f) OBOJIHHMK 3a1<cf) coxpaHe brbmorexa LHOK
MOJTYTTPOBOTHUKH. H COXpaHCHHUS
TP P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiia
B3aumopeiicTBue 3apsioB. 3aKOH
. . bubmoreka [JOK
47 Kynona. ToueuHblil 351€eKTpUYECKUA
https://m.edsoo.ru/ff0c6ce4
3apsa
Hanps»k€HHOCTB 37EKTPHUECKOTO
48 noJi. [IpuHiun cynepnosnnuu bubnmoreka [JOK
BJIEKTpUYECKUX NoneH. JIluauun https://m.edsoo.ru/ff0c6df2
HAIpsHKEHHOCTH
PaGora cuit arekTpocTaTHIecKoro
Bub6mnoreka IJOK
49 noJis. [Torenman. PazHocts
https://m.edsoo.ru/ff0c6100
MOTEHIINAJIOB
[IpoBOAHUKM U TUATCKTPUKHU
P P bubmoreka [JOK
50 B DJIEKTPOCTATUYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JydnexTpuyueckas MPOHHUIIAEMOCTh
" bubmoreka [JOK
51 OnekrpoémkocTh. KoHzieHcaTop 1
https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTh TIOCKOTO
52 KOHJIEHCATOpa. DHEPrusl 3aps>KEHHOTO brbmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlabopaTtopHas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHCaTOpa"
54 IIpuHuun AecTBUS U NPUMEHEHHE

KOHACHCATOPOB, KOIIMPOBAJIbHOTO




anmapara, CTpyHHOTo IpHUHTEpA.
DnekTpocTaTUdecKas 3aluTa.
3a3eMiIeHUE SJIEKTPONpPHOOPOB

55

DIIEKTPUUECKUI TOK, YCIOBUS €ro
cymectBoBaHusl. [locTosiHHBIN TOK.
Cuna Toka. Hanpsixenue.
Comnporusienne. 3akoH Oma s
y4acTKa Lenu

56

[TocnenoBatensHOE, MapauIeNbHOE,
CMEIIIaHHOE COeTMHEHUE
poBOHUKOB. JlabopaTopHas pabora
«M3ydyeHnue cMeIaHHOTO COCIMHEHUS
PE3UCTOPOB

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

57

Pa6ora u momHOCTH
3JIEKTPUYECKOT0 TOKa. 3aKOH
Joxoyna-Jlenna

Bub6mnoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma J1J1 NOJTHOM
(3aMKHYTOM) JIEKTPUICCKOU TICTIH.
KopoTtkoe 3ambikanue.
JlaGopaTopnas paboTa

«3mepenune 3JIC ncTOUHMKA TOKA U
€ro BHYTPEHHETO COINPOTHUBJICHUS

Bub6mnoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTpPOHHAs] MPOBOJAUMOCTb TBEPBIX
METalJIoB. 3aBUCUMOCTD
COIIPOTHUBJICHUSA METAJLJIOB OT
temrepatypbl. CBEpXNIpPOBOJAMMOCTD

60

DJIEKTPUUYECKUN TOK B BaKyyMe.

CBOICTBa DJIEKTPOHHBIX ITyYKOB

61

[HonynpoBogHuKH, X cOOCTBEHHAs U
IIpUMecHasi IpoBOAUMOCTh. CBOMCTBA
p—n-nepexoga. [lonynpoBoHUKOBBIE

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




pUOOPHI
DJEeKTpUUYECKU TOK B pacTBOpax

2 U paciuiaBax 3J€KTPOJIUTOB. 1 bu6mnoreka LIOK
DNIEKTPONIUTHYECKAST JTUCCOLIMALIMSI. https://m.edsoo.ru/ff0c82ba
DNEeKTpoIn3
DJNEeKTPUUECKUI TOK B rasax.

63 CaMOoCTOSTEbHBIN U 1 bubmoreka [JOK
HECAMOCTOSITENBHBIN pa3psan. MoJHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpruueckue npudopsl U

64 YCTPOMCTBA U UX MPAKTHYECKOE | bu6mmoreka [JOK
npumeHeHue. [IpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
Oe3onacHOCTH

65 O6o6maronuii ypok 1 bubnmoreka [JOK
«DNEKTPOTUHAMHUKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no reme

66 «Onexrpocrartuka. [locTosHHBIN 1 bu6anoreka LIOK
ANEKTPUYECKUM TOK. TOoKH https://m.edsoo.ru/ff0c8a8a
B Pa3IMYHBIX CpEIax»

7 Pe3zepBHblil ypok. KonTponbHas 1 bubmuoteka [{OK
paboTa mo teme "DieKTpoJuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBublii ypok. O6obmaronuii ypok ! Bbubmmoteka [IOK
o temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME




11 KJTACC

KoJuunvecTBo yacos DJIeKTPOHHBbIE
Ne Hdara nudposbie
n/n Tema ypora Bcero Konrponevie | - Mpaxtirieckie u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI pecypebr
[TocTostHHBIE MarHUTHI U UX

1 B3anMOJeicTBHE. MarHUTHOE IIOJIE. 1 bubnuorexa [IOK
Bekrop MarautHOM nHAYKIWH. JInHUNK https://m.edsoo.ru/ff0c9778
MarHMTHON WHIYKITUU
MarauTHoe 1oJje MPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. | bubmnoreka [IOK
BzanmopeiicTBue MPOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabota «3yuenue 1 | bubmmotexka LIOK
MAarHATHOTO TIOJISI KAaTyIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBe MarHUTHOTO TIOJIS HA
MpOBOJHUK ¢ TokoM. Cuma Ammepa.

4 JlaGopaTopnas pabota 1 | bubnmorexa [IOK
«HccnenoBanue nelicTBUA https://m.edsoo.ru/ff0c9ac0O
IIOCTOSIHHOT'O MarHuTa Ha paMKy
c
TOKOM)

JlelicTBME MAarHUTHOI'O MOJIS HA

5 JBIKYILYIOCS 3apsUKEHHYIO YacTHLLY. 1 bubnunorexa LIOK
Cumna Jlopenna. PaGoTta cumbl https://m.edsoo.ru/ff0c9df4
JlopeHnna

6 OnekTpoMarutHas MHAyKuus. [ToTok !

BeKTOpa MarHUTHOU mHayKiuu. J1C




WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHON
naayknun dapasest

Jlaboparopnas pabota
«MccnenoBanue siBieHUs

3JIEKTPOMArHUTHON WHIYKIHN

bubnuorexka LIOK
https://m.edsoo.ru/ff0cal 50

NBaykTHBHOCTE. SIBIEHHE
camouHaykiuu. DJIC caMOMHAYKITUH.

3Hepr1/1;1 MArHuMTHOTI'O ITIOJIA KaTyHIKH C

TOKOM. 9J'I€K”I‘p0MaFHPITHO€ I10JIC

bubnuoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHn4yeckne ycTponcTBa U UX
IMPUMCHCHHUE: TIOCTOSAHHBIC MArHUTHIL,
3JIEKTPOMAarHUThI, 3J1€KTPOBUTaTENb,
YCKOPHTEINH 3JIEMEHTAPHBIX YaCTHIL,
VMHJIYKIIMOHHAsl IeYb

10

OO6oo6maromwii ypok «MarauTHoe
nose. DIIEKTPOMArHUTHAsT HHITYKIIHSD)

bubnuorexa LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas paboTa o teme
«MarauTtHoe noJe.

DNEKTPOMArHUTHAsT UHIYKIUS

bubnuorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB0oOOHBIE MEXaHUUECKHE
kosiebanus. 'apMoHUYecKHe
KoJieOaHus. Y paBHEHUE

TapMOHHYECKUX KoJeOaHui.

[IpeBpaienue 3Hepruu

bubnmoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas paboTa
«HccnenoBanyue 3aBUCUMOCTHU
MeproJia MaJIbIX KOJIeOaHMH Tpy3a Ha
HUTHU OT IJIMHBI HUTHU U MACChI
Tpy3a»




KonebarenbHbiii kKoHTYp. CBOOOIHBIE
AJIIEKTPOMArHUTHBIE KOJICOaHUs B

bubnuorexka [IOK

14 HJICATBHOM KOJIeOaTeIIbHOM KOHTYDE.
https://m.edsoo.ru/ff0cb820
AHaJOTHS MEXIy MEXaHHUYECKUMHU H
AJIEKTPOMArHUTHBIMU KOJIeOaHUSAMU
®opmyna TomcoHa. 3akoH
bubnuorexa LIOK
15 COXPAaHEHHUsI SHEPTUU B
https://m.edsoo.ru/ff0cb9c4
HJI€aIbHOM
K0JIe0aTeIbHOM KOHTYpE
[IpencraBienue o 3aTyXarMKX
KoJeOaHusIX. BeIHYX1eHHbIE
bubnmoreka IIOK
16 MexaHn4yeckue kosiebanus. PezoHaHc.
https://m.edsoo.ru/ff0cbb86
BoiHyKI€HHbBIE 3JIEKTPOMAarHUTHbIE
KoJebaHus
ITepemenHsblii TOk. CHHYCOUIAIBHBIN
MEPEMEHHBIN TOK. MOIITHOCTH
bubnmunoreka IIOK
17 MEPEMEHHOTO TOKAa. AMIUIUTYTHOE U
. https://m.edsoo.ru/ff0cbd34
JeHCTBYIOIIEE 3HAYCHHE CHUJIbI TOKA U
HaIpsHKEHUS
Tpauchopmarop. [Ipon3BoacTso,
18 nepenaya u norpediaeHue
JJIEKTPUYECKON SHEPTUU
YCTpoHCTBO U IPaKTUYECKOE
19 MPUMEHEHHUE AIEKTPUUECKOTO 3BOHKA, bubnmnorexa LIOK
TeHepaTopa NePEeMEHHOTO TOKa, https://m.edsoo.ru/ff0cc324
JINHUH 3JIEKTpoIiepenad
DKOJIOTUYECKUE PUCKH TIPU
20 MPOU3BOCTBE IJIEKTPOIHEPTUU.

Kynbetypa ncnonb3zoBanus




3NIEKTPOIHEPTUHU B TTOBCETHEBHOM
JKU3HU

MexaHu4ecKre BOJTHBI, YCIOBUS
pactpoctpanenus. [lepuoa. CkopocTth

bu6nuorexa LIOK

21
pacopOCTPaHEHUS U JIUIMHA BOJIHEI. https://m.edsoo.ru/ff0cca54
[lonepeunsle U NPOAOIbHBIE BOJIHBI
2 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB bubmmnorexa [JOK
3ByKa. BricoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, KX
N bubnmmoreka IIOK
23 CBOMCTBa U ckopocTs. [llkana
https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIB paguOCBSI3H U
24 TeneBuaeHus. Pa3BuTue cpencts
cBsi3u. Paguonokauus
95 Kontponbnas pabora «Konebanus bubmnorexa [IOK
U BOJIHBD» https://m.edsoo.ru/ff0cc618
IIpsimonuHEHOE pacpoCTpaHEHUE
26 CBETa B OJTHOPOJIHOM Cpe/ie. bu6auoreka LIOK
Toueunslil ICTOYHUK CBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBera. 3aKOHBI
bubnmumoreka IIOK
27 oTpaxkenus ceeta. [loctpoenne
. https://m.edsoo.ru/ff0cd4e0
M300paKCHUH B TNTIOCKOM
3epKajie
[Ipenomnenue ceera. [lonHoe
)8 BHyTpeHHee oTpaxkeHue. [IpenenbHblit bubmmoreka [JOK
YI'OJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUS
29 JlaGopaTopnas pabota «3mepenue bubnunorexa LIOK




IMOKa3aTeiid MPEJIOMIICHUSA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunsel. [loctpoenue nzobpaxxkeHui

bubnmunoreka IIOK

30 ig:;:z'elioepr;;j;om{ou HHHHSBL. https://m.edsoo.ru/ff0cddle
JlabopaTopnas paborta
31 «HccnenoBanre CBOMCTB
M300paKeHUH B
JIMH3AX)»
Hucnepcus cera. CloXHBIN
1 cocTaB Oenoro ceera. L{Ber.
JlaGopaTopnas paboTta
«Habmonenne nucnepcun
CBETa»
13 Wnrepdepenuns crera. Audppaxuus bubmnoreka [IOK
cBera. Jludpaxkinuonnas peméTka https://m.edsoo.ru/ff0ced22
14 ITonnepedHOCTH CBETOBBIX BOJIH. bubnnorexa [IOK
TTonapuzauus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue npudOpsl U YCTPOUCTBA U
YCIIOBUSI X 0€30MacCHOTO MPUMEHEHUS
['paHUIIBI TPUMEHHUMOCTH
16 KJlaccuyeckon mexaHuku. Iloctynarsl bubnmorexa [IOK
CIelMaIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCHUTENBHOCTHh OJHOBPEMEHHOCTH.
37 3amenyieHue BpeMEHU U bubmmorexa IIOK
https://m.edsoo.ru/ff0cfa42
COKpaIllCHUE JITUHBI
OHeprusi 1 UMITYJIbC PEISITUBHUCTCKON
38 yacTuilbl. CBsI3b MacChl C dHEPTUEH U bubmorera OK
https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPTHS TTOKOS
39 KonrtponpHas paboTta «OnTHKa. bubnunoteka [IOK




OcHOBBI cieHAIBHON TEOPUU
OTHOCHUTEIIbHOCTH»

https://m.edsoo.ru/ffOct6{0

®otonbl. Dopmyna [lnanka. Dueprus

butnuorexa LIOK

40
¥ UMITYJIbC (hOTOHA https://m.edsoo.ru/ff0cfel16
OTKpBITHE U UCCIICOBAHUE Bu6 OK
41 dotoaddexra. OnbiTel A. T nommotera I
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl Goroaddekra. YpaBHeHue
. (? b P Bubnuoreka IIOK
42 OitHmreitHa s poroddgexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢ortodaddekra
Jasnenue ceeta. Onbiter [1. H.
43 JleGenepa. XuMHUECKOE JICHCTBHE bubsmorexa LOK
seBa. o https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoiicTBa u
44 MPaKTUYECKOE TPUMEHEHUE:
¢doroaneMeHT, GOTOAATUHK,
coJHeuHasi Oarapesi, CBETO IO
45 Pemenue 3agayd mo teme Bubnuoreka IIOK
«7eMEHTHI KBAaHTOBOM OIITUKH) https://m.edsoo.ru/ff0d0302
Mogaens aroma ToMmcona. OnbITEI
bubnuorexa [JOK
46 Pesepdopna nmo paccesHuI0 G-4aCTHIL.
https://m.edsoo.ru/ff0d091a
[LnanerapHas Moaenb aToMa
bu6 OK
47 [Toctynatet bopa nosHoreka L]
https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomieHue GoToHOB
48 pU NEePEX0AE aTOMa C OJTHOTO bubmorexa LIOK
P PEXOA A https://m.edsoo.ru/ff0dOafa
YPOBHSA
SHEPTUHU Ha ApYyroil. Bujasl criekTpos
49 BomHoBBIE cBOMICTBa yacTuIl. BomHBI bubmunorexa [JOK




ne bpoiins. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CHOHTaHHOE U
BBIHYXXJACHHOC HU3JIYUCHHC

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAANOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraba
PaIMOaKTHBHOTO H3ITyYCHHS

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

51

CaoiicTBa anb(a-, 6era-, ramma-
n3nydeHus. Biausaue
PalMOaKTUBHOCTH Ha >KUBBIE
OPraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotomnsl. Anbda-pacna.
DJIEKTPOHHBIN U IMMO3UTPOHHBIN OeTa-
pacnan. ['amma-n3iryueHue

bubnmoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYKJIOHOB B siApeE.
SnepHsie peakiyn. AnepHbIi
peakrop. [Ipobaemsbl, nepcrneKTuBSI,
SKOJIOTMYECKHUE ACIIEKTHI SAEPHOU
JHEPIrETUKH

bubnuorexa [JOK
https://m.edso0.ru/ff0d1356

54

OnemeHTapHbIe YacTULbl. OTKpBITHE
Mo3UTpoHa. MeToapl HAOIIOACHUS 1
perucTpaury 31eMEHTapHbIX YaCTHULI.
Kpyrasriii cton «@yH1aMeHTanbHbIe
B3aumoeicTBus. EnUHCTBO
(U3nYeCcKO KapTHUHBI MUPa»

bubnuoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3mnoro neda. Co3sesaus,
SIpKUe 3BE3JIbI, TUTAHETHI, UX BHIUMOC
newxenne. CoTHEUHAsI cucTeMa




56

Comnuane. ConHeyHast aKkTUBHOCTb.
Hcrounuk snepruu ComHIa U
3BE3

57

3BE3bI, NX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/bI IJIaBHOMU
MOCJIeI0BaTeIbHOCTU. BHYTpeHHee
crpoeHue 38€31. COBpeMEHHBIE
IPEICTABICHUS O MPOUCXOXKIECHUU U
sposironu ConHIA U 3BE3]

58

Muneunsiii [1yTh — Hamma
I'anakTuka. ITonoxxkeHue u IBUXKEHHUE
Comnna B 'anaktuke. ['anakTuky.
YépHubie

JIBIPBI B SiZIpax rajakTHUK

59

Bcenennas. Pazberanue rajakTuk.
Teopust bonbiioro B3peiBa.
PennkroBoe m3myueHue.
MerarainakTuka

60

Hepermennsie po0ieMbl aCTpOHOMHH

61

KonTtponrshas pabora «D1eMeHTHI
aCTPOHOMHUH U aCTPOPU3UKI

62

O6o6mmaronuit ypok. Ponb ¢uzuku
U aCTPOHOMHUU B SIKOHOMHUYECKOM,
TEXHOJIOTMYECKON, COLIMaIbHON U
ATHYECKOU cepax e TeITbHOCTH
YyeJIOBeKa

63

OO6o6maromuii ypok. Pons u
MeCTO (PU3UKH U aCTPOHOMUHU B
COBPEMEHHOW HAyYHOU KapTHUHE MUPA

64

O6o6marommii ypok. Posb




¢dusndeckolr Teopuu B (HOPMUPOBAHUHU
NpeacTaBiIeHui 0 Gpu3nUecKon
KapTHHE MHpa

O0o6maromumii ypok. Mecro
65 (u3nUecKoil KapTHUHBI MUpPA B
001IeM psITy COBPEMEHHBIX
€CTECTBCHHO-

HAY4YHBIX NPEACTABICHUI O NpUPOJE

66 Pe3epBHblii ypok. MarauTtHoe noie.

OJeKTpOMarHuTHasT UHTYKIIHUS

PezepHbiii ypok. Onrtuka. OCHOBBI
67 CleUAIBHOW TEOpUHU

OTHOCHUTCJIIBHOCTHU

Pesepnsiii ypok. KBantoBas ¢usuka.
68 DeMeHTHl aCTPOHOMHH U

acTpou3uKu

Bubnuoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

» ®usuka, 10 knacce/ Kacesano B.A., O01iecTBO ¢ OrpaHUUYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinoHepHoe 00IIeCTBO
«M3naTenbeTBO

«IIpocsemenne»

» ®usmka, 11 knacce/ KacessaoB B.A., OG111ecTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AKInoHepHO€e 00IIECTBO
«M3paTensCcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

[Iporpamma kypca ¢pusuku ans 10—11 knaccos. ba3osblit ypoBeHs (aBTop B.

A. KacbsHOB)

YMK «®uzuka. 10 knacc. ba3oBslil ypOBEHbY

1. ®usuka. 10 kiacc. ba3oBrlif ypoBeHb. YUEOHUK C
ANIEKTPOHHBIM TpuiiokeHuem (aBtop B. A. KacbsiHoB).

2. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. MeToanueckoe mocodue (aBTop
B. A. KacbsH0B).

3. ®uzuka. 10—11 knaccel. ba3oBsiit ypoBeHb. TeTpaas 1is
nabopatopHbix paboT (aBTophl B. A. KacesiHoB, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. ba3oBelit ypoBeHb. KoMmIiekT TeTpanaei ass



KOHTPOJIBHBIX paboT (aBTop B. A. KachsiHOB)
5. ®uzuka. 10 knacc. JAunakruueckue KapTouku-3aanus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

YMK «®uzuka. 11 kiacc. bazoBblii ypoOBEHb)»

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK €
ANIEKTPOHHBIM TpuiiokeHuem (aBtop B. A. KacbsiHoB).

2. ®usuka. 11 kiacc. bazoBslif ypoBeHb. MeToinueckoe mocodue (aBTop
B. A. KacbsH0B).

3. ®usuka. 10—11 knaccel. ba3zoBelil ypoBeHs. TeTpaab aiis
nabopatopHbix paboT (aBTophl B. A. KacesiHoB, B. A. KopoBun).

4. ®usuka. 10—11 kmaccel. ba3oBeiii ypoBeHs. KomIekT Terpaseit
JUTsl KOHTPOJIbHBIX pa0boT (aBTophl B. A. Kacesnos, . B. Urpsiiios).

5. ®uzuka. 11 xnacc. Junakruueckue kapTouku-3aianus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1 http://nsportal.ru - coruanbHas ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mIKoOIIE.

3 http://festival.1september.ru/articles/ - hecTrBaIb Megarornuyeckux Uac

«OTKpPBITBIN YPOK».



4 http://www fizika.ru/ - caiit s yuutenei Gu3uKu U ux
Y4YEHHUKOB. 5 http://www.physics.ru/ - Mmarepuainsl o Qpusnke.
6 www . ege .edu.ru - uadopmanmonssiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas komuiexuust [{OPos
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