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K OCHOBHOHW 00pa3oBaTeNbHON MporpaMme
CpenHero odIero oopa3oBaHus

MBOY JlykosinoBckast CIII Nel

PABOYASA ITPOTPAMMA
yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»
it ooyyatomuxcs 10-11 kmaccos

IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE MOJIOXKEHUM M TpeOOBaHUM K pe3yjbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, mnpeacTaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom denepaqbHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHLEMLIUKA TpenojaBanus ydyeOHoro npeamera «®dusmka» B o0Opa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIONX OCHOBHBIE
oOpa3oBaTeNbHbIE TPOrPAMMBI.

ConmepxaHue mnporpamMmbl 10 (PU3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusiM GI'OC COO K mnaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUCHHUsI, a TAKKe
YUUTBHIBAET HEOOXOAWMOCTHh pealu3alMl MEXKIIPEIMETHBIX CBA3€ll (U3MKH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU MpeMeTaMu. B Hell onpenenstoTcsi OCHOBHbIE
LEeIU U3y4eHus: (GU3UKHU Ha YPOBHE CPEAHEro oOIIero oopa3oBaHus, MJIaHUPYyEMbIe
pe3ynpTaThl OCBOGHHUS Kypca (PHU3UKW: JIMYHOCTHBIE, MeETaIllpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma no (pu3mKe BKIIOYAECT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;

e conepkaHue yuebHoro npeamera «Pusrka» mo rogam o0ydeHusl.

®dusuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOMbI, BBICTYyNas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpykatoieMm mupe. LIKkonpHBIN Kype PU3UKK — CUCTEMOOOpa3yrOITUiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI



JeXaT B OCHOBE TMPOIECCOB W SBIICHUM, HW3YYaeMBIX XHMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpelNessieT XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHSI HOBBIX MATEPHAJIOB C 33JlaHHBIMM CBOMCTBaMHU W Apyrux. M3yuyeHue
($u3MKN BHOCUT OCHOBHOM BKJIaJl B (POPMHpPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydarommxcs, B (opMHpOBaHHE YMEHUW MPUMEHSTh HAYYHBIH METOJ
MO3HAHUS MPU BHINOJHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 41 ypoBHS CpEHET0 00111ero 00pa3oBaHUs OJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (pusuku
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea eymanumapusayuu. EE peanuzauus mnpeanosiaraeT HUCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIICHUE CBSI3U PAa3BUTHUS
(buU3HUKHU C pa3BUTHUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hU3uku rpenonaraet 3HakoMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMYECKHX NPWIOKEHUN H3yYEHHBIX
TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3UMKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYH/IaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, IPAHULIAX IPUMEHUMOCTH
TEOPHIA, JUIsl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CUCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU peanu3yeTcsl MpexkIe
BCEro 3a CUET OpraHu3aldd SKCIEPUMEHTANIbHOU AESITEIbHOCTH O00YYaroluXCsl.
J51s 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIb30BAHUE CUCTEMBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPHIE B IpOrpamme
no ¢u3uke OObEAMHEHBI B OOLIUI CIMHUCOK YYEHHMUECKHUX MPAKTUYECKUX padoT.
Boijenenrie B yka3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS



KOHTPOJIA U OLIEHKH, OCYIIECTBIISIETCSl YYaCTHUKaMU 00pa30BaTeIbHOTO Mpolecca
UCXOMsl M3 OCOOCHHOCTEH IMIaHUPOBAaHUS M OCHalleHus kabunera ¢usuku. [Ipu
3TOM OO0ECIEeUMBaeTCs OBJAJCHHE OOYYalOIMIMMHCS YMEHUSAMU TPOBOJUTH
KOCBEHHbIC HM3MEPEHUS, HCCIEIOBaHUS 3aBUCUMOCTEH (U3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIBITOB 11O MTPOBEPKE MPE/TIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE yAENISIETCS PEIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 3a]1a4 NPUOPUTETOM SIBIISIFOTCS 33J]a4M C SIBHO 3a/IaHHOU
bu3nueckoil MOJENblo, TO3BOJSIONIME TPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS U3
pasHbIX pa3zaenoB. [lJig KaueCTBEHHBIX 33/a4 MPUOPUTETOM SIBIISIOTCA 33JlaHUSI Ha
OoOBbsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUM M TPOIECCOB B OKPYXKaIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU JUISl CUTYallMd MPaKTUKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHuto y4yeOHoro mpouecca 0a3oBblii YpOBEHb Kypca (PUM3HKM Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSAX IMPEAMETHOTrO
kaOvHeTa (PU3MKU WIM B YCIOBUSX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOT0 IUKiIa. B kabuHeTe Gu3uKu JOJDKHO OBITH HEOOXOIUMOE
JabopaTtopHoe O0OpYyIOBaHUE Jsi BBHIMOJIHEHMS YKa3aHHBIX B MpOrpamMme Io
(bU3HMKe YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHHUE.

JleMoHCcTpallMoOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHLAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIIEIOBAaHMSI  U3yYaeMbIX SIBICHUH M  TMPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHUJI€ HU(PPOBBIX TaOOPATOPUHA.

OCHOBHBIMHU TICJIIMHU U3y4CHUS (PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHsSI OOYYalOIIMXCS K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJie MO3HAHUA U (popMHUpOBaHHE
HCCJIEIOBATENLCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHHUs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;



dbopMupoBaHre yMEHUH OOBACHATH SIBICHHUA C HUCIOJIB30BAaHUEM
bu3nyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupOBaHUE TPEICTABICHUNA O POJIM (U3UKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUM.

JlocTrkeHne ATUX Ieei o0ecreunBacTCsl pElIeHHeM CIeIyIOINX 3a71ad B
MpoIiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00111eT0 00pa30oBaHuUs:

npuoOpeTeHNe CUCTEMBI 3HAHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpUAX, BKJIIOYAsl MEXaHUKY, MOJIEKYJSPHYIO (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;
GopMUpOBaHHE YMEHUH TPUMEHATh TEOPETUYECKHE 3HaHUSA JJs
OOBsCHEHHUS (PU3NYECKUX SBICHUU B MNPUPOAE U I NPUHATHUA
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHON KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3NIUYHBIX 33Jad C $BHO 3aJaHHOM
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3gaHue (pU3NIECKOW MOJEIH, aJIeKBATHON YCIIOBHSIM 3a1a4H;
NOHMMaHUE (PU3MYECKUX OCHOB W NPHUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMAHUA HA OKPYKAKOLIYIO
cpeny;

OBJIQZICHUE METOAAMHU CaMOCTOSITEIIBHOIO IIJIAHUPOBAHMS U IIPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a M HMHTEpIpeTauuu UHGOpMaIH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JIaHUE YCJIOBHUM ISl PA3BUTUS YMEHUU MPOECKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JENaeT BHIOOP
MPOBENCHHUS JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM WHIAMBHAYATbHBIX
O0COOCHHOCTEHN 00yJaroInXCA.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIBl TPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBMKEeHUE. [[BUKEHNE MATEPUAIIBHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICTIHBIE U PEMEHHBIC MEpE/Iavuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTtepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [loTeHIIManbHAas SHEPTHs Tea BOJIMU3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeleil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

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



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KMHETUYECKOW TEOpUM HJACATbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHMS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHas TEIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHBbIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpucTayuM3aius. Y AelbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenre OTHOCUTEILHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIeKTPUUECKUAN 3apsijl.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYyNEPHO3ULIMMU 3IEKTPUUECKUX Mojel. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
OJISl.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W JOHUAJEKTPUKHA B BJEKTPOCTATHUYECKOM Toie. Jluanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B AJIIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYINAsl CUJa W BHYTPEHHEE COINPOTHBIICHHE HCTOYHHKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX TYyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOJIN3.



OnekTpudeckuii Tok B Tra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeniaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, Hay4YHbIH (pakT, rumores3a, (u3nyeckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTteilb BHYTPEHHEIrO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArPEBATEIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIMIT Cynepno3uuy MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa NMHUKA MAarHUTHOM WHIAYKUIHUM T10JIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KAaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTpOMAarHUTHOW MHAYKOMU. IIOTOK BekTopa MarHUTHOU
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIEHME CAMOMHIYKUMW. OJIEKTPOABWXKYILIAS CHJA
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATrHUTHI, 3JIEKTPOABUIATENIb, YCKOPUTEIHA 3SJIEMEHTaPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (aza xoneOaHUI.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyK€HHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJOTHUYECKHE PUCKH MPU MPOU3BOACTBE 3eKTposHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATENbHONM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaGmronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOAa MaJlbIX KOoJeOaHUW rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpocTpaHeHus U JyIMHA BoJiHBL. [lomepeuHble W MOPOJOJIbHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TeNEBUACHUA. Pagnookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOU KoJeOaHuH.



HccenmemoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U OINTHYECKas cujia TOHKOM JuH3bL. [locTpoenue n3zo0pakeHuil B coOOMparomux U
paccenBaromux JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEITUYECHUE, 1aBAEMOE JIUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue YyCTpOMCTBa M MPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyma,
doToamnmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300payKeHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HabGnronenue noasipuszaluy CBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB N300paKeHUI B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MEXaHUKU. [[oCcTymaTe! crienuanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIbL. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u SHEPrUM POTOHA C €rO0 YACTOTON. DHEPrus
U UMITyJbC (pOTOHA.

OtkpeiTre 1 uccnenoBanue Goroaddexra. Onbitel A. I'. CroneroBa. 3akOHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsi OaTapesi, CBETOJUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Monens onbita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHEHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOLIUE CIOXKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHEKTUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHLL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

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

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprum ConHua U 3BE3J.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue



3BE311. COBpeMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U HBodtonnu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa066ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPENICNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MAJILHOM M ATUUECKOU cpepax NesaTeIbHOCTH YeI0BEKa, POJib U MECTO (PM3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMupoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpOJE, KoJieOaTelbHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEIIETKY, CTIEKTPATLHBIN aHAIN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpuEéMHUK, TEIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yudeOHOTO TpenMera «@Du3nMKa» HAa YPOBHE CPEIHETO OOIIETo
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYalOlIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEATU3ALMNA OCHOBHBIX HAIpPaBICHUIN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUECKUX T'YMAaHHCTHUYECKHX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3Nu4yHbIM cdepaMm mpodeccroHaNbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
bU3HYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH M BBITIOIHATH pa0OTy B YCIOBUAX PEaTbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMU Y4€OHO-HCCIEA0BATEIHCKON U MPOEKTHOM JAeSTENIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PeIlIeHUs], HAXOAUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX IEHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid C y4€TOM MHEHWH YyYaCTHUKOB, OOCYXIaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO J3PYAUIMH B 00JACTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaJeTh  HABbIKAMH  TO3HABATEJbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPU aHAIW3€ pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIIEHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl pU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AJIEKTPOJMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKECHNE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIM3alus, KHUIEHUE, BIAKHOCTDH
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICIT MCIOJBb3YEeMbIX BEJIMYMH, WX OO0O3HAUYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi DHEPTHsl XaOTHUYECKOTO JIBIKCHUSI MOJICKYJI, CPEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0o0O3HAaueHUsT W EAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSOKEHHOCTD TOJISI, MIOTCHIINAJ, Pa3HOCTh MOTCHIIUAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHUE TMPOICCCHI W SBIICHUS, UCIIONB3Yys (PU3HUCCKHEC
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCJIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHpPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIepUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPECUUBYIO
IENIOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHOM HMHGOPMALMK, TMOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B Tpymme C BBHINOJHEHHUEM pPA3IMYHBIX COLHUATBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEJIOCTHOCTh U E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU PEUIeHUU (PU3MUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTH  PA3IMYHBIX  Cpel) |

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIHUS MAarHUTHOrO TMOJsA, cuia Ammepa, cuna JlopeHna, MHIYKTHBHOCTb
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONMHUCAHUM MPABUIBHO TPAKTOBATh (PUIMUYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJUHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TMPABWIBHO TPAKTOBATh (HU3UYECKUNA CMBICIT
WCITOJIb3YEMbBIX BEJIMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPEIENATh HAITPaBJICHUE BEKTOPA UHIYKLIUA MarHUTHOTO TOJISl TPOBOIHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BBIOMPATHh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIMYMUHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pemaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATD MOJIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJIOTHYECKOIrO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TPOOIEMBI.
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Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUHAMUKA

OCHOBBI
MOTIEKYJIAPHO- but6mmorexa [IOK

3.1 . 9 https://m.edsoo.ru/7f41bf
KHHETHYECCKOM 79
TEOpUH
OCHOBBI bu6mmorekxa [IOK

3.2 TEPMOJUHAMUK 10 1 https://m.edsoo.ru/7f41bf
u 12
ArperartHble
COCTOSIHUSI bubmuoteka [JOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41bf
®da3oBrIc 72
IIEPEXOIBI

Hroro mo pazaeny 24

Paznea 4. JIEKTPOJJUHAMUKA



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

bu6mmoreka [JOK

4.1 UICKTPOCTATHI 10 https://m.edsoo.ru/7f41bf
! 72
ITocTosiHHBIN
AIEKTPUUECKUI bubnuoreka [JOK
4.2 ToK. Toku B 12 https://m.edsoo.ru/7f41bf
Pa3IMYHbIX 12
cpenax
Uroro no pazneny 22
PesepBHOe Bpems 2
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
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(undposbie)
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1| NporpaMMmel 0 ble padoThI ue padoThl
pecypchl
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97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBEI
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3.1 Teopun
OTHOCHUTEIBHOCT

u

Hroro no pazneny

4

Pa3znea 4. KBAHTOBAS ®U3UKA

but6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c
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97c
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Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

DeMEHTHI bu6nuoreka [IOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Hroro no pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bubnnoreka IIOK
00606
6.1 OOTHaromee 4 https://m.edsoo.ru/7f41c
MTOBTOPCHHE
97c
Utoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE
KOJINYECTBO
YACOB I10 68 4 !
ITPOI'PAMME
IIOYPOYHOE IIVMIAHUPOBAHUE
10 KJIACC
N KouaunyecTBO 4acoB Nara DJIEKTPOHHbBIE
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1 i 1 https://m.edsoo.ru/ff
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IIO3HAHUA
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MHUpa
Ponp 1 MecTo
¢uzuku B
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COBpeMe:HHOH 0c3366
HAyYHOM

KapTUHBI MUDA,
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B MPAKTUYECKOMN

JIeSITeIbHOCTH
JIIoJIeH
MexaHu4eckoe
JIBHKCHUE.
OTHOCHUTENIBHOC
Th bubmuorexa [JOK
MEXaHHYECKOTO https://m.edsoo.ru/ff
JIBIKEHUS. 0c3508
[Tepememenue,
CKOPOCTb,
YCKOpEHUE
PaBHOMepHOE bubnuorexa [JOK
MPSAMOJIMHEHHOE https://m.edsoo.ru/ff
JIBIDKCHHE 0c3620
PaBHOyCKOpEHH
e bu6mmoreka [IOK
. https://m.edsoo.ru/ff
MPSIMOJIMHEITHOE 0c372
JIBI)KEHUE
CBoboHOE
MaJicHueE. bu6mmoreka [IOK
Yckopenue https://m.edsoo.ru/ff
CcBOOOIHOTO 0c39cc
MagCHUS
Kpusonnnueiinoe
JIBHO)KEHUE.
TBikenne bu6mmorexa [IOK
N https://m.edsoo.ru/ff
MarepuanbHOU Oc3ada
TOYKH TI0
OKPY>KHOCTH
[TpuHIMn
OTHOCHUTEIBHOCT
u I'anunes.
VHepuuanbHbic bu6mmorexa [IOK
https://m.edsoo.ru/ff
CHCTEMBI 0c3bes
oTcUeTa.

[TepBblii 3aK0H
Hprorona

Macca Tena.
Cuna. [TpuHuun
CYTEPITO3UIINH
cun. Bropoi

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc3be8
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3aKkoH HproToHa
TS
MaTepUaIbHOMN
TOYKH

Tpernii 3aKkoH
Hrrotona g

bubmuorexa [JOK

10 MATEPHATBHEIX https://m.edsoo.ru/ff
0c3be8
TOYEK
3aKkoH
BCEMHUPHOTO
TSTOTCHUS. bu6mmoreka [IOK
11 Cuna TsHKeCTH. https://m.edsoo.ru/ff
[TepBas 0c3d00
KOCMHYECKas
CKOPOCTH
Cuna
bu6mmoreka [IOK
12 g:zz;olf:,:é https://m.edsoo.ru/ff
' Oc3el8
Bec tena
Cuna tpeHus.
Koappuument
TpeHus. Cuia
CONPOTHUBIICHUS bubmmorexa LHOK
13 O —— https://m.edsoo.ru/ff
0c3f76
Tela B
KUJIKOCTH WITH
rase
[TocrynarensHO
eu
BpanaTeIbHOe
JIBIOKCHUE
a0COJTFOTHO bubmuorexa [JOK
14 TBEPIOTO TENA. https://m.edsoo.ru/ff
MOMEHT CHUJIBI. Oc4la6
IIneuo cuisl.
YcnoBus
paBHOBECHS
TBEPJIOTO TENA
Nmmynse
MaTepHATHHOM bubnnorexka [HJOK
15 https://m.edsoo.ru/ff

TOYKH, CUCTCMbI
MaTCpraJIbHBIX

0c43d6
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Touek. Mmmynbe
CHIIBI. 3aKOH
COXpaHEHUS
UMIYJIbCa.
PeaktuBHOE
JIBHKCHHUE

PaboTa n
MOIIIHOCTD
CHUIBL.
Kunernmueckas
SHEPTUs
MaTepuaibHON
Touku. Teopema
00 U3MEHEHHH
KHHETUYECKON
SHEPTHU

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c4502

17

ITorennmanpHas
SHEPrus.
ITorennuanpHas
JHEprus ynpyro
nedpopMUpOBaHH
O} NPYKUHBI.
ITorenmmanpHas
SHEprus Teia
BOJIH3H
MMOBEPXHOCTH
3emiu

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc46la

18

IToreHmmanbpHbIE
u
HENOTEeHITNATbH
ple cuabl. CBSI3b
paboThl
HEeMoTeHIUATbH
BIX CHII C
H3MEHEHHEM
MEXaHUUEeCKOM
SHEpPruu
CHCTEMEI TEII.
3akoH
COXpaHEHUS
MEXaHUYEeCKOM
SHEpPruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c478c
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JlaGopaTopHas
paborta
«Uccnenosanue
CBSI3U PaOOTHI
CHJIBI C
W3MCHECHUEM
MEXaHUYECKOU
SHEPTUU Tella Ha
npuMepe
pacTsbKeHus
PE3UHOBOTO
KIyTa»

20

21

KoHntposbnas
pabora 1o Teme
«Kunemaruka.
JnHaMuka.
3aKoHbI
COXpaHEHUs B
MEXaHUKE»

OcHoBHbBIC
MTOJI0KCHUS
MOJIEKYIISIPHO-
KHHETHYECKOM
TEOpHH.
bpoyHoBckoe
IBIKEHHUE.

Audpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c4dc?

22

Xapakrep
IBIDKEHHUS U
B3aHMOJCHCTBU
s1 YaCTHI]
BEIIIECTBA.
Mogaenu
CTPOEHUS Ira3oB,
JKHIKOCTEN U
TBEPIBIX TEI

23

Macca MOJIeKyII.
KonuuecTBo
BEILIECTBA.
[Tocrosannas
ABoraapo
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Tenosoe
paBHOBECHE.
Temneparypa u
€€ U3MEpEHNE.
[Ixama
TeMIiepaTyp
Lenbcus

neanbubiii ras
B MKT.
OcHoBHOE
ypaBHEHUE
MKT

AOconroTHas
TeMIeparypa
Kak Mepa
cpeaHen
KHHETHYECKOM
SHEPTUH
JIBMKCHUS
MOJIEKYIL.
YpaBHeHue
Menneneena-
Knaneiipona

3akoH
JlaneToHa.
I'azoBBIC
3aKOHBI

JlaGoparopHas
pabota
«HccrnenoBanue
3aBUCUMOCTH
MEXTY
napamMeTpamu
COCTOsSAHUA
Pa3pekeHHOTO
raza»

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocblle

29

H3onporeccer B
UJealIbHOM rase
U uX
rpadudeckoe
Mpe/ICTaBICHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c570e
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Buytpennsis
SHEPTHs
TePMOJMHAMUYEC
CKOH CUCTEMBI 1
CIIOCOOBI €€
H3MCHCHHUS.

KolH4ecTBo bu6mmoreka [IOK
30 CHIOTEL I https://m.edsoo.ru/ff
0c5952
pabora.
Bnytpennss
SHEpPrus
0JIHOATOMHOTO
HJCATBHOIO
raza
B bubmuorexa [JOK
31 S https://m.edsoo.ru/ff
0c5c36
VneapHas
TEMITOEMKOCTh
BEILIECTBA.
KonmuecTso bu6mmoreka [IOK
32 TemIOTH MpH https://m.edsoo.ru/ff
0c5c36
Terionepeaye.
AnunabaTHeId
rporecc
IIepBbIit 3ak0H
TCPMOJIUHAMUKHI bu6mmorexa [IOK
33 U €To https://m.edsoo.ru/ff
MIPUMEHEHHE K Ocbefc
M30IpoIieccam
Heo6patumocTsb
MpOLECCOB B bu6mmorexa [IOK
34 MIpUpPO/IE. https://m.edsoo.ru/ff
Bropoii 3akoH 0c6230
TEPMOTUHAMUKH
[Tpunimn
o psn— bubmuorexa [JOK
35 KIUT remosoii https://m.edsoo.ru/ff
0c600a
MaITHHBI
36 [ukn Kapno u

ero KIIJI
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DKOJIOTUYECKHUE
PpOoOJIEMBI
TEIJIOPHEPTeTHK
u
Oo6o06maromuit
YpOK
«MounekynsipHas
¢buzuka. 1
OcHOBBI
TEPMOTUHAMUKH

»

KonTposnbnas

pabora 1o Teme
«MomnekynspHast
¢dusnka. 1
OcHOBBI
TEPMOIUHAMUKH

»

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c6a50

40

[Tapoo6pazoBan

ue

KOHJIeHCAITHS. 1
Hcnapenune n

KHIICHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c63b6

41

AOconroTHag u
OTHOCHUTEILHAS
BJIQXKHOCTBH
BO3/IyXa.
Hacpmiennnrit
nap

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c64d8

42

TBépnoe Teno.
Kpucramnmueck
ue u aMopQHbIe
Tena.
AHnzorponus
CBOICTB 1
KpHUCTAJIJIOB.
Kunkue
KPUCTAJLJIBL.
CoBpemMeHHbIE
MaTepHabl

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c65f0



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

IImaBienue u

KPUCTAJLTU3ALIHS
bubmuoreka [JOK
. YensHas
43 . https://m.edsoo.ru/ff
refiota 0c6708
IUIABJICHUS.
Cybmumarust
YpaBHeHue bubnmoreka [JOK
44 TEIJI0OBOrO https://m.edsoo.ru/ff
Oaimanca 0c6820
DnekTpusanus
Tel.
. bu6mmoreka [IOK
DNEeKTpUYECKUI
45 1 https://m.edsoo.ru/ff
3apsn. JIBa Buma 0cBbee
ANEKTPUICCKUX
3aps/ioB
[IpoBogHuKH,
JUDJICKTPUKU 1
IIOJIYITPOBOTHUK bubnnorexka [JOK
46 H. 3aKOH https://m.edsoo.ru/ff
COXpAaHEHUS Oc6bcc
AIEKTPUIECKOTO
3apsa
BzaumopeiictBu
€ 3aps0B.
3axon Kyona bubmuorexa [JOK
47 o https://m.edsoo.ru/ff
ToueyHnIit
. Oc6eed
AIEKTPUICCKUIT
3apsn
HanpsxéaaocTs
AIEKTPUIECKOTO
niostst. [IpuHImn bubmuorexa [JOK
48 CYIIePIIO3HIIHH https://m.edsoo.ru/ff
BIIEKTPAYECKHUX Ocbdf2
nojaeu. JIuauu
HaIPsHKEHHOCTH
PabGoTa cun
AIEKTPOCTATHYC
bubmuoreka [JOK
CKOTO MOJIA.
49 . https://m.edsoo.ru/ff
OTEHIIHAJI. 0C6f00
PasznocTth -

IIOTCHIIAJIOB



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

50

51

52

53

54

55

[IpoBoaHMKY U
JIUATICKTPUKU B
3JIEKTPOCTATHYE

CKOM IIOJIE. 1
Jwuanekrpudeck

ast

MIPOHUIIAEMOCTD

DNEeKTPOEMKOCT
b. Kongencarop

DNEeKTPOEMKOCT
b TJIOCKOTO
KOHJICHCATOpA.
DHeprus
3apSKEHHOTO
KOHJIEHCAaTopa

JlaGopaTopHas
pabota
"U3mepenue
BIIEKTPOEMKOCT
"
KOHJIeHcaTopa"
[IpuHIMI
JEUCTBUSA U
MIPUMCHCHHE
KOHJICHCATOPOB,
KOITUPOBATHLHOT
0 ammapara,
CTpYHHOIO 1
MIpUHTEpA.
DneKkTpocTaTuyie

CKasl 3aluTa.
3a3zeMiieHue
AIEKTPOIPUOOp

OB

DNEeKTPUYECKUI

TOK, YCJIOBUS

ero

CYIIIECTBOBAHUSI. 1
[TocTostHHBIM

ToK. Cuiia Toka.
Hanpsioxenue.

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c72c0



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

ConpoTtuBieHue
. 3akoH Oma s
ydacTKa Lenu

56

ITocnenosarens
HOE,
napaiesIbHOE,
CMELIaHHOE
COeIMHEHHE
IIPOBOJTHUKOB.
JlaGopaTopnas
pabora
«M3yueHue
CMEIIaHHOT O
COEAMHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c74f0

57

Pabora u
MOIIIHOCTD
AIEKTPUIECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c7838

58

3akon Oma mis
MOJHOMN
(3aMKHYTOH)
JJIEKTPUUECKON
uenu. Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
paborta
«M3mepenue
OJ1C ncrounuka
TOKa U €T0
BHYTPEHHETO
CONPOTHUBIICHUS
»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c7ae0

59

DneKTpoHHas
MIPOBOJAMMOCTH
TBEPIBIX
METAaJUIOB.
3aBUCUMOCTh
COIIPOTHBIICHUS
METaJUIOB OT
TEMIIEPaTypBhI.



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

CBepxmpoBoauM
OCTh

60

DNeKTpUUECKU
TOK B BaKyyMe.
CaoiicTBa
AIIEKTPOHHBIX
y4YKOB

61

62

[TonynpoBoaHu
KH, UX
COOCTBEHHAs U
IpUMecHast
IIPOBOJIUMOCTb.
CaoiicTBa p—n-
nepexoaa.
[TonynpoBoHH
KOBBIE TIPUOOPHI
DNeKTpUYECKUIl
TOK B PacTBOpax
U pacIruiaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTHYE
cKas
JUCCOLIAITHS.
OneKTponaun3

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c82ba

63

64

DNeKTPUIECKHUI
TOK B rasax.
CaMoCTOSTEIIbH
BIM 1
HECaMOCTOSTENb
HBIU pas3psii.
MonHus.
IIna3ma

DNEeKTpUYECKUE
npuOopsl U
YCTPOWCTBA U
ux
MIPAKTUIECKOE
MIPUMEHEHHUE.
[IpaBuna
TEXHUKHU
0€e30MacHOCTH

bubnmoreka [JOK
https://m.edsoo.ru/ff
0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c86fc



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

O06o00maromumii

bubmuoreka [JOK
65 Zg?;;m 1 https://m.edsoo.ru/ff
POIHAM 0c88be
HKay
KontposbHas
pabora 1o Teme
«NEKTpOCTaTH
. bubmuoreka [JOK
ka. [TocTossHHEIH
66 - 1 https://m.edsoo.ru/ff
Oc8a8a
TOK. TOKM B
Pa3IUYHBIX
cpenax»
Pe3epBHbIit
YPOK.
KoHTpostbHas bubnnorexa [JOK
67 paGoTa 1o Teme 1 https://m.edsoo.ru/ff
0c8c56
"DyeKTpoauHaAM
nka'"
PesepBHbIit
YPOK. bubnnoreka [JOK
68 O06o0marommii 1 https://m.edsoo.ru/ff
YPOK I10 TEMaM 0c8f6c
10 xiracca
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOI'PAMME



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

11 KITACC

IIOCTOSITHHOTI'O

KoaudecTBo uacoB DJIeKTPOHHBIE
Ne Jlara
KonTpoa IIpakTuye undgposbie
n/ Tema ypoka Bce usyue
bHbBIE cKHe o0pa3oBaTesibH
I ro HHUSI
padoTbI padoThbI ble pecypchl
IlocTosiHHEIE
MarHuTEl U UX
B3alMOJCUCTB
He. MaFHI/ITHOC BI/I6HI/IOTCK3
1 nosne. Bexkrop 1 LHOK
MAaTrHUTHOH https://m.edsoo.ru/f
WHJIYKLHH. f0c9778
JInaun
MAaTrHUTHOH
WHYKIAH
MarnutHoe
noJje
MIPOBOJTHHUKA C
Bubnunoreka
TOKOM. OTIBIT LOK
2 Opcrena. 1
BE&I/IMO olCTE https://m.edsoo.ru/f
A f0c98fe
ne
MIPOBOTHUKOB
C TOKOM
JlabopaTopHas
pabota bubnuoTeka
3 «3yuenue 1 1 LIOK
MAarHUTHOTO https://m.edsoo.ru/f
IIOJIS KaTYyIIKH fOc98fe
C TOKOM)»
[erictBue
MarduTHOTO
oJd Ha
MIPOBOJIHUK C
bubanorexa
TokoM. Cuna oK
4 Awmriepa. 1 1 1
TTa60DATODHAS https://m.edsoo.ru/f
patop fOc9acO
paborta
«Hccnenosanu
€ JEeUCTBUA



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

Mar"ura Ha
pamKy c
TOKOM»

[eicTBue
MarduTHOTO
IIOJIg Ha
JBUKYIILYIOCS
3apsHKEHHYIO
yactuiy. Cuna
Jlopenna.
Pa6oTta cubl
Jlopenna
DneKTpoMarHu
THas
WHIYKIHUA.
IToTok BekTopa
MarHUTHOM
WHTYKIWH.
2J1C
WHTYKIWAH.
3akoH
3JIEKTPOMArHu
THOU
WHIYKIUN
Dapanes

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOc9df4

JlaboparopHnast
pabota
«HccnenoBanu
€ SIBJICHHS
3JEeKTPOMAarHu
THOM
WHTYKITAW
NunykTuBHOCT
b. SIBIeHUE
CaMOMHAYKIIUU
.OJ1C
CaMOWHAYKITUU
. OHeprus
MarduTHOIO
TTOJTST KaTYIIKH
C TOKOM.
DnexTpoMarau
THOE MOJIe

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOcals0

bubanoreka
[HOK
https://m.edsoo.ru/f
f0ca600



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

TexHuueckne
YCTpOMCTBA U
HX
MPUMEHEHHUE:
IIOCTOSIHHBIE
MAarHMTEHI,
3JIEKTPOMArHu
ThI,
3JIEKTPOJBUIAT
ellb,
YCKOPHUTEIHN
3JIEMEHTAaPHBIX
YaCTHII,
WHYKIUOHHAs
rneyb

10

11

Oo6o06maromuit
YPOK
«MarautHoe
noue.
DneKTpoMarHu
THast
WUHTYKITUSD)
KonTponbHas
pabota no
TeMe
«MarautHoe
ToJe.
DneKTpoMarHu
THast
WHITYKITUS

bubanoreka
HOK
https://m.edsoo.ru/f
fOcab82

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOcad58

12

13

CBoOoHbBIE
MEXaHHYECKHE
KOJICOaHHS.
l"apmonnuecku
€ KoJicOaHus.
YpaBHeHue
rapMOHUYECKH
X KoJIeOaHu.
[IpeBpaienue
SHEPTHH
JlaGopatopHnas
pabora
«Hccnenosanu

bubanoreka
[HOK
https://m.edsoo.ru/f
fOcaf06



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

14

15

€ 3aBUCHUMOCTH
neproja
MaJIbIX
KonebaHui
rpy3a Ha HUTH
OT JUIHHBI
HHUTH ¥ MAcChI
rpy3a»

KonebarensHbl
U KOHTYP.
CBoOoHbIE
3JICKTPOMAarHu
THEIE
KOJICOaHHMS B
HJIeaIbHOM
Ko0JIc0aTeIbHO
M KOHTYpE.
Amnanorus
MEXIy
MeXaHNYECKUM
H U
JJIEKTPOMArHu
THEIMHA
KOJICOaHHSIMU
®opmyna
TomcoHa.
3akoH
COXPaHCHHUS
SHEPTUU B
HJIeaIbHOM
KoJ1e0aTeIbHO
M KOHTYpe

bubanoreka
LHOK
https://m.edsoo.ru/f
fOch820

bubanoreka
LHOK
https://m.edsoo.ru/f
fOch9c4

16

[IpencraBnenu
€o
3aTyXaromux
KoJeOaHusX.
BeiHyX1€HHBIE
MEXaHUYECKHE
KoJeOaHusl.
Pesonanc.
BeiHyX1€HHBIE
AJIEKTPOMAarHu

bubnunoreka
[HOK
https://m.edsoo.ru/f
fOcbb86



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

17

THBIC
KoyebaHus

[TepemennbIit
TOK.
CunycouaajibH
BIN
MEPEMEHHBIN
TOK.
MountHocTth
MIEPEMEHHOTO
TOKa.
AMILTUTYIHOE
"
JICHCTBYIOLIEE
3HAYCHUE
CHUJIBI TOKA U
HaIpsHKEHUS

bubanoreka
HOK
https://m.edsoo.ru/f
fOchd34

18

Tpanchopmaro
p.
[IpousBoacTeo
, Iepeiaua u
notpebieHue
JIEKTPUUYECKO
1 DHEpruu

19

20

YcerpolictBo n
MPaKTUYECKOE
IIPUMEHEHNE
JJIEKTPUYECKOT
0 3BOHKA,
reseparopa
MIEPEMEHHOTO
TOKA, JTUHUMN
3JIEKTpoIepeia
q

OKOIOTrHYeCKH
€ PUCKH TIPH
TIPOU3BOJICTBE
AEKTPOIHEPTH
n. Kynerypa
HCIIOJIE30BaHHU
i
ANEKTPOIHEPTH
U B

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOcc324



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

HOBCEIHEBHON

HKUZHU
Mexanuyeckue
BOJIHBI,
YCJIOBHS
pacmpocTpaHe
nus. [lepuon. bubnuoTeka
21 CkopocTb L[IOK
pacnpocTpaHe https://m.edsoo.ru/f
HUS ¥ JUTHHA fOcca54
BOJIHBI.
ITonepeunsie u
MPOJI0JIbHBIC
BOJIHBI
3BYyK.
Ckopoctb
3ByKa. bubmmoreka
22 I'pomkocTb LIOK
sByKa. BeicoTa https://m.edsoo.ru/f
fOcccOc
ToHa. TeMOp
3ByKa
DneKTpoMarHu
THBIE BOJIHBI,
HX CBOWCTBA U bubsmotexa
23 CKOPOCTb. LIOK
[lxana https://m.edsoo.ru/f
fOccfe0
3JE€KTPOMAarHu
THBIX BOJIH
[TpuHIUTIBI
PaINOCBSI3H U
24 TENIEBUJICHUS.
PazButne
CPEJICTB CBSI3H.
Pagnomnokanus
KounTponbHas bubnuoreka
o5 paborta LIOK
«Konebanus u https://m.edsoo.ru/f
BOJIHBI» fOcc6f8
[Ipsmonuneitn bubnuoreka
26 O LIOK
pacmpocTtpane https://m.edsoo.ru/f

HHUC CBCTA B

fOcd350



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

OJTHOPOJHOM
cpene.
ToueuHbli
HUCTOYHUK
ceerta. Jlyu
cBeTa

27

28

OTtpaxxkenue
cBeTa. 3aKOHbI
OTpakKeHUS
CBeTa.
[Toctpoenue
n300pakeHU I
B IUIOCKOM
3epkaje

IIpenomnenne
cBera. [lomnoe
BHYTpEHHEE
OTpaXKEHUE.
[IpenenvHblii
YTOJI TOJIHOTO
BHYTPEHHETO
OTpaKEHUS

bubanoreka
HOK
https://m.edsoo.ru/f
fOcd4e0

bubanoreka
LHOK
https://m.edsoo.ru/f
fOcd7f6

29

Jlaboparopnast
paborta
«M13mepenne
MoKa3aTens
IIpEeIOMIICHHUS
CTEKJIa»

bubanoreka
LHOK
https://m.edsoo.ru/f
fOcd67a

30

31

JInn3bL.
[TocTpoenne
M300pakeHU I
B JIMH3E.
®opmyna

TOHKOM JINH3EL.

YBenuuenne
JIAH3BI

JlaGopatopHnas
pabora
«HccnenoBanu
€ CBONCTB
n300pakeHU I
B JIMH3aX)

bubanoreka
[HOK
https://m.edsoo.ru/f
fOcddle



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

32

33

34

Jucnepcus
CBeTa.
CroxHbIf
cocta 6enoro
cBerta. LlBer.
JlaGopaTopHas
paborta
«Habmronenue
TUCTIEPCUU
CBETa»

Hutepdepenn
us CBETa.
Hudpaxius
CBeTa.
JudpakimonH
as pemeTka
ITonepeuHocth
CBETOBBIX
BOJIH.
[Tonspuzanus
cBeTa

bubanoreka
LHOK
https://m.edsoo.ru/f
fOced22

bubanoreka
LHOK
https://m.edsoo.ru/f
fOcf02e

35

OnTtnyeckue
puOOpHI U
YCTpOMCTBA U
YCJIOBHS UX
0e301IacHOTO
MIPUMEHEHUS

36

37

I'panuub
MIPUMEHUMOCT
it
KJIaCCUYECKOM
MEXaHUKH.
ITocTynarsr
crnernuaibHOM
TEOpUHU
OTHOCUTEIHLHO
CTH

OTHOCHUTENLHO
CThb
OJTHOBPEMEHHO
CTH.
3amemienne
BpEMCHH H

bubanoreka
[HOK
https://m.edsoo.ru/f
fOcf862

bubnunoreka
[HOK
https://m.edsoo.ru/f
fOcfa4?2



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

COKpaIllCHHE

JUINHBI
DHeprus u
HMITYJTbC
PENSTUBUCTCKO
7 bubanoreka
# 4aCTHIIBL. HOK
38 CBs13b MAaccChI ¢
31:1 ;Hl\élﬁ HH https://m.edsoo.ru/f
b fOcfc68
HMMITYJIBCOM.
DHeprus
IOKOS
KonTposibHas
pabora
«OnTuka, Bubnunoreka
39 OCHOBBI LIOK
CIelraIbHON https://m.edsoo.ru/f
Teopun focf6f0
OTHOCHUTEIBHO
CTH)
doToHBbI.
Dopmyra Bubnunoreka
40 IInanka. ITOK
DHeprus u https://m.edsoo.ru/f
MMITyIIBC fOcfel6
¢dbortona
OtkpsITHE U
bubanoreka
HCCIIEIOBAHUE .
41  dorodddexra. I
O AT https://m.edsoo.ru/f
e focffcd
Cronerosa
3aKOHEI
dotorddekra.
YpaBHeHue
DUHIITENHA bubanoreka
42 | st LIOK
dorosdpdexra https://m.edsoo.ru/f
' f0d015e
«Kpacnas
TpaHUIa»
dotorddekra
bubanorexa
JlaBnenue
43 cBeta. OIBbITHI I[TOK

I1. H.

https://m.edsoo.ru/f
f0d04a6



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

JleOenena.
XHUMHYECKOE
JICUCTBUE
cBeTa

Texnnueckue
YCTpOMCTBA U

MPAKTUYECKOE
MIPUMEHEHUE:
44 (hoTOdIEeMEHT,
(dhoTomaTuuk,
COJIHCYHAS
Oarapes,
CBETOJIHO/T
Pemenue
Sa71a4 110 TeMe Bubnunoreka
45 «DIIEMEHTBI HOK
CBAHTOROI https://m.edsoo.ru/f
f0d0302
ONITHKH
Mogens aToma
Tomcona.
OnbIThI bubnuoreka
46 Pesepdopna [HOK
10 PaCCEIHUIO https://m.edsoo.ru/f
0-YaCTHII. f0d091a
[TInanerapnas
MOJIETb aTOMa
bubnuoreka
47 ITocTynarsr [HOK
bopa https://m.edsoo.ru/f
fOdOafa
N3ny4yenue u
TMOTJIOIICHUE
(hoTOHOB NpHU
Hepexose bubnnoreka
48 aToma ¢ HOK
https://m.edsoo.ru/f
OJTHOTO YPOBHS fodoafa
SHEPIrUM Ha
apyroui. Buzsl
CHEKTPOB
BomHOBBIE bubnuoTeka
49 CBOICTBa I[HOK
YacTHII. https://m.edsoo.ru/f

Bomnne! ne

f0d0ca8



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

50

51

bpoinns.
Kopnyckyisipa
0-BOJIHOBOM
JTyaJIN3M.
CroHTa"HHoe U
BBIHYKJICHHOE
U3JIy4YEeHHUE

OTtkpbiTHE
paZloaKTUBHO
cTu. OnbITHI
Pezepdopna
1o
OTIPEICTICHUIO
cocTaBa
PaIOAKTUBHO
T0 U3JTYyYCHUS

CsoiicTBa
anbda-, 6era-,
ramma-
W3JIY4YCHHUS.
Bmusune
PaaIuOaKTUBHO
CTH Ha KUBBIC
OpraHu3Mbl

bubanoreka
HOK
https://m.edsoo.ru/f
fOodofd2

52

OTtkpbITHE
MIPOTOHA U
HEUTpOHA.
N3otomsl.
Anboda-
pacnan.
DNEeKTPOHHBIN
"
MTO3UTPOHHBIN
OeTa-pacrma.
lNamma-
U3JIy4yeHue

bubnuoreka
[HOK
https://m.edsoo.ru/f
f0d1162

53

OHeprus CBs3U
HYKJIOHOB B
sape. SAnepHbie
peaxiuu.
SAnepHsiit
peaxTop.
[Tpob6nemsl,

bubanoreka
[HOK
https://m.edsoo.ru/f
f0d1356



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

MEePCIEKTUBBI,
DKOJIOTHUYCCKUE
ACIEKTHI
SIICPHOM
SHEPTEeTUKHU

54

55

DneMeHTapHBI
€ YaCTHIIEL.
OTtkpbiTHE
MMO3UTPOHA.
Metonabl
HaOJIIONEHU U
perucTpaluu
3JI€MEHTaPHBIX
YaCTHII.
Kpyrusriit cron
«DyHaMeHTa
JIBHEIC
B3aHUMOJICIICTB
us. Enuncrso
(buzndeckoi
KapTHUHBI
MHpa»

OTansl
pa3BUTHUS
aACTPOHOMMUMU.
[IpuknagHoe u
MHPOBO33pEHY
€CKOoe
3HAUYCHHE
ACTPOHOMUH.
Bupg 3BE€31H0TO
HeOa.
Co3Be3aus,
SIpPKUE 3BE3/bI,
IUIAHETHI, UX
BUIUMOE
NBIDKEHHE.
Conneunas
cucTeMa

bubnnoreka
LHOK
https://m.edsoo.ru/f
f0d0e38

56

CounHize.
Conneunas
aKTHUBHOCTb.
Uctounuk



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

SHEPTUU
Comuaia u
3BE3

57

58

3BE3bI, NX
OCHOBHEIC
XapaKTEPUCTUK
H. 3BE3IBI
rJIaBHOM
IOCJIEIOBATEIb
HOCTH.
Buytpennee
CTpOCHUE
3BE3/I.
CoBpeMeHHbIE
MPEACTaBICHU
0
MIPOUCXOKACH
HHU U
JBOJIOLUHU
ConHna n
3BE3]

MneuHbIi
[Iytp — Hamma
I'anakTuka.
ITonmoxxenue u
JIBHKCHUE
Counniia B
TI'anakTuke.
TI'anakTukm.
YépHble AbIpsI
B s/Ipax
raJlakTUK

59

Bcenennas.
Paz0eranune
raJIaKTHK.
Teopus
Bbonrsioro
B3pbIBA.
PenuktoBoe
W3ITy4YCHHE.
MeraranakTuk
a




60

Hepemennsie
poOIIeMBI
aCTPOHOMHU

61

KonTposbnas
pabora
«INEMEHTBI
ACTPOHOMHUU U
aCTPOPUUKI

62

O06oOmaromuii
ypok. Ponp
¢buzuku u
aACTPOHOMUU B
SKOHOMMYECKO
i,
TEXHOJIOTHYEC
KOH,
COLIMAIBHOMN U
3THYCCKOM
chepax
JIeITSILHOCTHU
YyeJIoBeKa

63

O06001aroIui
ypok. Ponb u
MecTO (hU3UKU
1 aCTPOHOMUU
B
COBPEMEHHOU
Hay4HOU
KapTUHE MHpa

64

65

O06o0maromui
ypok. Ponb
¢buznyeckoi
TEOpHH B
¢dbopmupoBaHU
u
MIPECTaBIICHH
o
¢buznueckoit
KapTHHE MHpa

Oo6o06maromuit
ypok. Mecto
¢buznueckoi
KapTUHBI MUPa




B 00IIIEM pATY
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MIpeICTaBICHU
i 0 mpupojie

Pe3epBHbIit
YPOK.
MaruutHoe

66 roJie.
DJIeKTpOMarHu
THas
WHTYKITHS
Pe3epBHbIit
ypok. OnTuka.
OcHOBBI

67 crenuaibHON
TEOPHUH
OTHOCUTEIEHO
CTH

Pezepubiit

YPOK.
KBanroBag

68 ¢dusnka.
DneMeHTbI
aCTPOHOMHU U
acTpo(U3HUKH

bubanoreka
LHOK
https://m.edsoo.ru/f
f0d1784

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68



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

