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MNOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3zoBanusi pazpaboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3ysbTaraMm
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOW MporpamMmsbl, npeactaBieHHbx B PI'OC
COO, a Takke ¢ yuérom denepanbHON paboyeil MporpamMMbl BOCHHUTAHUS U
KOHIIENIMK TpernojiaBanus yueOHoro mnpeamera «®Pusuka» B 00pa3oBaTeIbHBIX
OpraHu3anusx Poccniickoi denepanyu, peATU3YIOIIHAX OCHOBHBIE
o0pazoBaTebHbBIE MPOTrPaAMMBI.

Conepkanue mnporpaMMbl 1Mo (U3MKE HalpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAayYHOU KapTUHBI Mupa oOydaroniuxcst 10—11 kimaccoB npu o0ydeHun
ux (uzuke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-AESATEILHOCTHOTO IMOJIXO0A.
[Iporpamma no ¢usuke coorBercTBYeT TpeOoBanusamM OGI'OC COO k miaHupyemMbiM
JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKXKe
YUYUTBHIBAET HEOOXOJMMOCTh pEANTU3alud MEKIPEAMETHBIX CBs3el (U3UKU C
€CTECTBEHHO-HAyYHbIMH Y4E€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHbBIE
ey u3yueHus: (U3MKU Ha YPOBHE CpellHero oOiero ooOpa3oBaHus, INIAaHUPYEMbIe
pe3yJbTaTbl  OCBOEHHMSI Kypca (U3UKU:  JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYAET:

e TIUIAaHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (PU3UKK Ha 0a30BOM YPOBHE, B

TOM YHCII€ IPEIMETHBIE PE3yIbTaThI [0 TOJIaM 00yUYEHUS;

e coJepxaHue yueOHoro npenmera «Dusuka» Mo rojgaM o0ydeHuUs .

du3nka kak Hayka o HamOosiee OOMMX 3aKOHAX NPHUPOMABI, BBICTYNas B
KayecTBe YyueOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUK 00 okpyxaromeM mupe. [IIKonbHbINH Kypc PU3MKH — CHCTEMOOOPa3yOII Ui
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (U3MYECKHE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB M SBICHHM, HW3Yy4YaeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueld W acTpoHoMHei. lcmonp3oBaHWE W AKTUBHOE
npuMeHeHHe  (PU3MYEeCKUX  3HAHUW  OMpeAeNsieT XapakTep U pa3BUTHE
Pa3HOO0Opa3HBIX TEXHOJOTUH B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIy4YEHHUsI HOBBIX MAaTE€pUANIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydeHue
(GU3UKM BHOCUT OCHOBHOM BKJIaJ B JOPMUPOBAHUE ECTECTBEHHO-HAYYHOU KapTUHBI
Mupa oOydaromuxcsi, B (GopMUpOBaHME yMEHUU NPUMEHITh HAy4YHBIA METOH
MO3HAHUS TIPU BBINOJHEHUN UMHU YUEOHBIX UCCIEAOBAHUM.

B ocHOBY kypca dhuzuku 1151 ypOBHS CpEIHETO 0011ero 00pa3oBaHus MOJI0KEH
psLA Ui, KOTOPBIE MOXKHO PacCMaTpUBaTh KaK MPUHIMUIBI €r0 HOCTPOCHHUS.

Hoesa yenocmnocmu. B coOTBeTCTBUM € HEH Kypc SIBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKU.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEH Marepual Kypca (Qusnuku
00benMHEH BOKpYr ¢u3nyeckux Teopwil. Benmymmum B Kypce sBisercs
dbopMuUpoOBaHUE TMPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE H
noJie.

Hoes eymanumapuszayuu. EE peanuzamus mpesanojaracT HCHOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMaa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(GU3HUKHM C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIM U
U DKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3muku mpeamnoiaraet 3HakoMCTBO
C IIMPOKUM KPYTOM TE€XHHUYECKHMX M TEXHOJOTUYECKUX MPUIOKEHUNA H3YyUYEHHBIX
TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJICp)KaHHUs, TOCBSMIEHHBIX JKOJIOTUYECKUM TIpoOjieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C PAa3BUTHEM TEXHHUKH U TEXHOJOTH, a Takxke OO0CYyXKICHHUS
npoOJieM palMoHaIbHOTO MPUPOAOTOIb30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha yPOBHE CPEIHEro OOIero
oOpazoBaHusi ABISAIOTCSA Guzmdeckue teopuud (popmupoBaHHE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3NYECKON TeopuH, poiu (GyHIaMEHTAIHHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MIPUPO/JIC, [PAHUIIAX MPUMEHUMOCTHU
TEOPU, 171 OMHUCAHUSI €CTECTBEHHO-HAYUYHBIX SIBJICHHUM U MPOLIECCOB).

CucTeMHO-AeSTETLHOCTHRIA MOAXOJ B Kypce (DU3MKU peallu3yeTcsl Mpexie
BCErO 3a CU€T OpraHW3aIllii HKCIEPUMEHTATHLHON JMESITEIHHOCTH OO0YYarouXCsl.
J{ns 6a30BOr0 ypoBHS Kypca GU3UKUA — ITO UCTIOJIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U 1a0OPaTOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no ¢u3uke OO0BEAWHEHBI B OOMIMHA CIMCOK YYECHHYSCKHX MPAKTHUYECKUX pPadoT.
BbiienieHne B yKa3aHHOM MepeyHe JabopaTopHBIX padOT, NPOBOAUMBIX IS
KOHTPOJISL U OLIEHKHU, OCYIIECTBIISIETCS YYaCTHUKaMU 00pa30BaTEILHOTO Ipolecca
UCXOJIsI U3 OCOOEHHOCTEH IJIaHUPOBAHUS W OCHAIleHus KaOuHeta ¢usuku. [Ipu
9TOM O0O0€CIeYMBAETCS OBJIAJICHUE OOYYaIOMUMUCS YMEHHSIMU TPOBOJIUTH
KOCBEHHbIE M3MEPEHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (HU3MUECKUX BEIUYUH U
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENMSIETCS PEIICHUIO PAcUETHRIX M KAUECTBEHHBIX 3aj1ad.
[Ipu 3TOM N1 pacu€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3a7a4M C SIBHO 3aJlaHHOMU
bu3nyecKkoil MOJENbIO, TO3BOJSIIONIME MPUMEHSATh M3YUYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTU KaK W3 OJHOTO pazjelia Kypca, TaK M WUHTETPUPYsS 3HAHUS U3
pa3HbIX paznenoB. JJisi KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 33aJaHusl Ha
00bsiICHEHHE TMpPOTEKaHUsi (U3MYECKHX SBJIEHUM U MPOLIECCOB B OKpYIKaOIIEH
KU3HU, Tpedyrolue BbIOOpa (U3MUECKONW MOAENH ISl CUTyallud MPAKTHKO-
OPHUEHTUPOBAHHOTO Xapakrepa.



B cootBerctBum ¢ tpedoanusimu @I'OC COO k maTepuaibHO-TEXHUYECKOMY
obecrieueHno yuyeOHOro mporiiecca 0a30BbIi ypoBeHb Kypca (U3MKHA Ha YPOBHE
cpenHero o6Omero oOpa3oBaHUsl JOJDKEH HM3Y4daTbCsd B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (U3MKKM WM B YCJIOBUSAX MHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAy4YHOTO IMKia. B kaOuHere (u3uKu JOJKHO OBITH HEOOXOIMMOE
naboparopHoe 00OpyJOBaHME ISl BBINOJHEHHUS YKa3aHHbIX B MPOTpaMMe IO
bU3MKe YUCHUYECKUX MPAKTUYECKUX pabOT U IEMOHCTpAIMOHHOE 000pYy/I0BaHUE.

JemoHcTpanionHoe  o0OopynoBaHue (OPMUPYETCS B COOTBETCTBUH C
OPUHLIUIIOM MUHMMaJbHOM  JOCTaTOYHOCTH W  OOECHEeYMBAaET MOCTAHOBKY
NEPEUUCICHHBIX B MporpaMme Mo (U3HKE KIIOYEBbIX JEMOHCTpalUil s
UCCIIEIOBAaHMSI ~ M3y4YaeMbIX  SIBICHUH W  TPOLECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe o00OpyAOBaHUE IJIS YUYCHHYECKUX TNPAKTUYCCKUX padoT
dopmupyeTrcss B BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOECHeuMBaeTcsi B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyvaronmuxca. TemMaTHYecKue KOMIUIEKThI
71a00paTOpHOTO O0OPYJOBAHUS JOJKHBI OBITh TMOCTPOCHBI HA KOMIUIEKCHOM
UCIOJIb30BAHUM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CHCTEM B BHJE IUPPOBBIX JabopaTopuil.

OCHOBHBIMU HETSIMH U3yUueHUs] PU3UKU B 0011eM 00pa30BaHUM SBIISIOTCS:

e (opMHpoBaHHE HHTEpeca M CTpEeMJEHHsS OOydYaroIMXCS K HaydYHOMY
W3YUYEHUIO TMPUPOJbI, PA3BUTUE HX HHTEIUVIEKTYaTbHbIX U TBOPYECKUX
CIIOCOOHOCTEH;

e Ppa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
UCCIIEJOBATEIbCKOTO OTHOLLIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4YeHUsI OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTaJIbHbIX 3aKOHOB (PU3UKH;

e (QopmMupoBaHHE YMEHUH OOBSACHATH SIBIIEHUA C HUCIOJIb30BaHHEM
(bu3nYecKuX 3HAHUN M HAYYHBIX OKA3aTEIbCTB;

e (opMupoBaHHe NpEACTaBICHUN O pPOJU (DU3MKH Uil Pa3BUTHUSA JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUI.

JlocTixenne 3THX Lejed oOecreunBaeTcs pElIeHUEM CIEeIYIOIUX 3a7ad B

npolecce u3yuyeHus Kypca GuU3MKd Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

e TIPUOOpPETEHUE CUCTEMBI 3HAaHUI 00 0OIIMX GU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXAaHUKY, MOJIEKYJSIpHYIO (UBHKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI acTpO(PU3HUKHY;

e (QopmMupOBaHME YMEHUWH TPUMEHATb TEOPETUUYECKUE 3HAaHUSA IS
OObsiICHEHUS] (PU3MYECKUX SBJIEHUM B TPUPOJE U JJi TNPUHATHUS
MIPAKTUYECKUX PELICHUN B IOBCEIHEBHOMN KU3HU;



e OCBOGHHME CIOCOOOB peEIIEHHs pa3IUYHbIX 3aJad C SBHO 33JaHHOMN
busnyeckoil MoOJENblo, 3a1ad, MOAPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3anue (pU3NIECKON MOJIENH, aIeKBaTHON YCIIOBUAM 33]1a4H;

e TMOHMMaHHE (U3UUYECKUX OCHOB M MPHUHIMUIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOULYIO
cpeny;

e OBJIQJICHHUE METOJAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHHSI U MPOBEIACHUS
(bU3MUeCKNX SKCIEPUMEHTOB, aHalu3a M WHTeprperanuu WHGOpMAIUH,
OTpEENIeHUs] TOCTOBEPHOCTH MOJIYYEHHOTO pe3ysibTaTa;

e CO3JAHHE YCIIOBUM ISl pA3BUTUSA YMEHUU NPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU AEATEIbHOCTH.

Ha wum3ydenue ¢usuku (06a30BbIi ypOBEHb) HAa ypPOBHE CpPEIHEro OOIIero
ob6pazoBanus otBoauTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HENEI0), B
11 xnmacce — 68 yacoB (2 yaca B HEJENIIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKE TMepeuyeHb JTa0OpaTOPHBIX W
NPaKTUYECKUX paldoT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENIb JEIaeT BbIOOD
npoBeAeHUs] J1abOpaTOpHBIX pPabOT U OMBITOB C YYETOM HMHIAMBUAYAJIbHBIX
0COOEHHOCTEH 00YUarOIINXCS.



COILEP KXAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTO MTO3HAHUS

®usznka — Hayka O npupoje. Hayunele MeTOAbl MO3HAHUS OKPYIKAIOILIETO
MHupa. PoJib 3kCiEpUMEHTa U TEOPUU B MPOLIECCE MMO3HAHUS PUPOIbL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (pu3Mueckux sBJIEHUH M TpoueccoB. HayuHble TMMOTE3bI.
dusnueckre 3aKOHbI U T€OPHUM. ['paHUIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIMII COOTBETCTBUS.

Pons u mecto Qu3uku B GOPMHUPOBAHWU COBPEMEHHOW HAyYHOU KapTHHBI
MHpPA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(GPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHbIE
JaTYUKHU.

Pazgen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBmwxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBHKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpemHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTepUaIibHOM TOYKH, MX NPOEKIMH HAa OCHU CUCTEMBI KOOpPAMHAT.
CrnoxxeHne nepeMeeHnid U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIKeHHE. ['paduku
3aBUCHMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHMs, IMyTH HW M[EpEMELICHUS
MAaTepHAIbHOM TOUKU OT BPEMEHHU.

CBoOoHOE MajieHne. Y CKOpeHUe CBOOOIHOTO IMa ICHUsI.

KpuBonuneniHoe asmxeHue. JBKeHUEe MaTepUabHON TOYKHU MO OKPYKHOCTH
C MOCTOSIHHOW O MOAYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIUHEWHAs CKOPOCTb.
[lepuon u yactora oopanieHusi. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckne yCTpOMCTBA W TMPAKTHUECKOE MPUMEHEHME: CIUIOMETP,
JBI)KEHUE CHAPSIIOB, LICMHBIE U PEMEHHBIE MEPEIayH.

Jlemoncmpayuu

Mopenps cuctemMbl OTCUETA, WILTIOCTPALUs KUHEMATHYECKUX XAPAKTEPUCTHUK
JBWKCHMUS.

[IpeoOpa3zoBaHue NBMKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyX€ U B Pa3pEKEHHOM MPOCTPAHCTRE.

HaGnronenne aBukeHHs] Tella, OpPOIIEHHOTO MOJl YIJIIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHus CBOOOIHOTO MaIeHusI.

Hanpasnenue ckopocTu npu ABUKEHUU 10 OKPYKHOCTH.

Yuenuueckuil sxcnepumenm, nabopamopuvie pabomol

N3ydyeHue HEpaBHOMEPHOTO ABWKEHUS C LIEJbIO OMNPEIEICHHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKJIY IyTAMH, NOPOUACHHBIMU TEJIOM 3a
MIOCJIEOBATENIbHBIE PABHBIE MPOMEXYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JBIKEHUM C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIJIIO.

N3yueHne nBMXKEHUS MIApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBu>xXeHHs Teia, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  lammnies.  IlepBeid  3akoH  HproroHa.
NuepumanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cwi. Bropoii 3akoH HeroToHa 1
MaTrepuaibHOM TOUYKU. Tpernid 3akoH Hbpr0TOHA 1151 MaTepraabHbIX TOYEK.

3akoH BceMupHOTO TsroreHusi. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoJbxkeHus, kaueHusi). Cuna tpenusi. Cyxoe
Tpenue. Cuna TpeHUsl CKOIbXKEHUs U cuia TpeHus nokos. KoadduuueHnt tpeHus.
Cuita conpOTUBIICHHS NIPU IBMOKEHUU TEJa B KUIKOCTH WU Tase.

[ToctynarenbHOE U BpalaTelbHOE ABMKEHUE a0COIOTHO TBEPJIOTO Tea.

MoMeHT cuiabl OTHOCUTENBHO OcHu BpaumieHus. Ilmedo cuibl.  YcimoBus
paBHOBECHUS TBEPAOIO TENA.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MOAUIUITHUKH,
JBU)KEHUE MCKYCCTBEHHBIX CITy THUKOB.

Jlemoncmpayuu

SIBneHue UHEpLUU.

CpaBHeHHE Macc B3aUMOJICUCTBYIOLIUX TEI.

Bropoi 3akon HproToHa.

N3mepenune cu.

CrnosxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Ae(pOopMaluu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUH.

CpaBHEHHE CUJ TPEHHUS MOKOS, KAYEHUS U CKOJIbKEHUS.

VYcmoBus paBHOBeCcHUsT TBEPAOTO Tena. Buabsl paBHOBecCHS.

Yuenuueckuil sxcnepumenm, iabopamopvie pabomaol

N3ydenue nBuxeHHst Opycka Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pa3siie, OT ux aedopMaIuy.

HccnenoBanue yciioBU paBHOBECHS TBEPAOrO Tejla, HUMEIOUIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXPAHEHUS 8 MEXAHUKE

NmMnynbc MarepuanbHOM TOUYKHM (TeNa), CUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynec Cuiibl M U3MEHEHUE UMITyJIbCa Tela. 3aKOH COXPAHEHHsI HMITYJIbCA.
PeakTuBHOE NBUXEHUE.

Pabora cuibl. MOITHOCTh CHITBL.

Kunernueckass sHeprus MarepualibHON Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTHM.

[ToTeHumanbHas JHEPTUSL. [ToTeHunanbHas DHEPTU yIpyro
nehopMHUpPOBaHHOM TIPYKHUHBL. [loTeHIInanbHas YHEPTHUS Tena BOJIM3U TOBEPXHOCTH
3eMIu.

[ToTeHMaNbHBIE u HEMOTEHIUATbHbBIE CUJIBL Cesi3b  paboTHI
HEMOTEHIMAIBHBIX CUJI C ©3MEHEHHEM MEXAHUYECKOW IHEPTUH CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKON IHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHUuecKkne yYCTPOWCTBA M IMPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIED,
MIPYXUHHBIA MHUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTnBHOE IBIKEHUE.

[lepexoa MOTEHIMATBHON SHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckutl sxcnepumenm, 1abopamopuvie pabomaol

N3ydeHne aOCOIIOTHO HEYINPYTroro yjapa C MOMOIIbI ABYX OJMHAKOBBIX
HUTSHBIX MAasITHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpruu
TeJa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Paznen 3. MoJgiekyasipHasi pu3nka M TepMOAMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISPHO-KUHETUUECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe paBwxenue. Juddysus. Xapakrep IBIKEHUS U
B3aUMOJCUCTBUA YacCTHI[ BemecTBa. MoJenu CTpOEHUsI Ta30B, KHIKOCTEH U
TBEPABIX TENI M OOBICHEHHE CBOMCTB BEIECTBA Ha OCHOBE ATHUX Mojeinel. Macca u
pa3mepsbl mosieky. KonndectBo BemectBa. [locrosinnas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. lllkana temmneparyp
Llenbcus.



Mogaens  uaeanpHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKON TEOPUU HIICAIbHOTO Ta3a. AOCOJIOTHAash TeMmIleparypa Kak mepa
CpPEIHEM KWHETHUYECKOW DSHEPTUM TEIUIOBOIO JABMKEHUs wvactul rasza. lllkama
temneparyp KensBuna. I'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona.
3akoH [lanbToHa. M30mpouecchl B UIE€aTbHOM Ta3€ C MOCTOSIHHBIM KOJWYECTBOM
BeuiecTBa. ['paduueckoe mpencraBieHHE U3OIMPOLECCOB: H30TEpMa, H30X0pa,
u3o0apa.

TexHuyeckne yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOLIME AUCKPETHOE CTPOEHHE BellecTBa, Qotorpaduu
MOJIEKYJI OPTaHUYECKUX COETUHECHUM.

OmnpiTel 110 1M PY3UH KUIKOCTEH U ra3oB.

Monenb OpOYHOBCKOTO IBUKEHUS.

Mopens onbita [lTepHa.

OnbIThl, JIOKa3bIBAIOIIHE CYIlIECTBOBaHHE MEXKMOJIEKYJISIPHOTO
B3aMMOJICHCTBUS.

Moenb, WLTIOCTpUpPYIOLIAs IPUPOY JIaBIEHUS T'a3a HA CTEHKHU COCY/Ia.

OnbIThl, WITIOCTPUPYIOLIUE YPABHEHUE COCTOSIHMSI HJICAJIbHOTO Tasa,
M30TPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE HM3MEpPEHUU
00bEMa KOMHATBI, TaBIICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK]y IMapaMeTpaMU COCTOSHUS pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvt mepmMoOUHAMUKU

TepmoanHamuueckasi cucreMa. BHYTpeHHsisI SHEpTUs TEPMOJIUHAMUYECKO U
CUCTEMBI U CTIOCOOBI €€ m3MeHeHus. KonnuecTBo TemnoTel U pabota. BHyTpeHHs s
SHEPrUsi  OJHOATOMHOTO  MJACAIBHOTO  rasa. Bunslt  Temnonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKLWS, M3JIyUYECHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosuecTBo TEMIOTHI MpHU TEIIIONEpeaaye.

[TonsatTne 006 anmmabatHoM mporiecce. [lepBbIif 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHne mnepBOTO 3aKOHA TEPMOJIMHAMUKHM K u3ompoieccaMm. ['paduueckas
uHTepnperanust paboThl raza.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMoCTh MpoOmeccoB B IPUPOJIE.

TermmmoBble  mamwuHbl.  [IpuHOMANBI ~ JEUCTBHST ~ TEIUIOBBIX  MAIIIWH.
[IpeoOpa3oBanusi SHEpruM B TEIJIOBBIX MaminHax. KosdduimeHt moae3Horo
nerictBus TerioBor MamwuHbL Iukn KapHo m ero ko3gduIMEeHT MoJe3HOTO
JeNCTBHA. DKOJOTUYECKUE MPOOIIEMBI TETTIOIHEPTETUKH.



TexHuueckre YCTpOWCTBA M MPAKTHUUECKOE TNPHUMEHEHUE: JIBUTaTeNlb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOIUIbHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HHEpruM Tejia IMpU COBEPLICHUU pPaOOTHI: BBLIET
npoOku W3 OyTBUIKM MOJI JEUCTBHEM CXATOTO BO31yXa, HarpeBanue s¢upa B
JIaTyHHOU TpyOKe myTéM TpeHHs (BUIACOIEMOHCTPAIINS).

W3meHeHne BHYTpEHHEN HSHEpruu (TeMieparyphl) Tena Npu Terionepeaaye.

OmnebIT 10 auabaTHOMY PACIIUPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, TBUTATENsl BHYTPEHHETO CTOpPAHUs, PEaKTUBHOTO
JBUTATES.

Yuenuueckuil sxcnepumenm, rabopamopsvie pabomaol

N3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusn geujecmea. Dazosvie nepexoovt

[TapoobOpa3oBanue u xoHaeHcauus. Vcnapenue u kureHue. AOCOMIOTHas U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HaceleHHbId map. YxaenbHas TEIwioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT JaBJICHUSI.

TBépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctauioB. JKunkue kpucrtaimiabl. CoBpeMeHHble Marepuanbl. [lnmaBrnenue u
KpUCTAUTH3aIs. Y AelnbHas TerioTa tiaBieHus. Cyonumars.

VYpaBHEeHHE TEIJIOBOTO OanaHca.

TexHuueckre yCTpOHCTBA M MPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJTOPUMETP, TEXHOJOTHH TOJTYUYCHHS COBPEMEHHBIX MAaTEepHUAIOB, B
TOM 4YHCJI€ HAHOMATepHUaIoB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MAPOB.

Kurienue npu NOHMKEHHOM JaBJICHUU.

CriocoObl U3MEpEHUs BIAXKHOCTH.

HaGnronenne HarpeBaHusl U IJIABICHUST KPUCTATUYECKOTO BEIECTBA.

JleMOoHCTparus KpUucTaiios.

Vuenuueckuil sxcnepumenm, irabopamopvie pabomaol

N3MepeHne OTHOCUTEIBHOM BIAXKHOCTU BO3YyXa.

Paznen 4. DjekTpoanHaMuKa
Tema 1. dnekmpocmamuka
DIeKTpu3anus Tea. DIEKTPUIECKUi 3aps. J{Ba Buja 3JIEKTpUYECKUX 3apsiI0B.
[IpoBOAHWKH,  JOHUAJIEKTPUKHM W IOJYIPOBOJHHUKM. 3aKOH  COXPAHECHHS
3JIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsanoB. 3akoH KynoHa. ToueuHbIN 3JIEKTPUUECKUI 3apsi.
Onekrpudyeckoe none. Hanpsok€HHOCTh  anekTpudeckoro mnoid. IlpuHnun



CYHEPIO3ULMU IIEKTPUUYECKUX Mojed. JIMHUM HanmpsKEHHOCTH DJIEKTPUYECKOIO
HOJISL.

PaGota cui anekrpocratudeckoro nosst. [lorennuman. Pa3HocTh moTeHIManos.
[IpOBOHMKM M JAMDJIEKTPUKM B 3JEKTPOCTATHYECKOM ToJIe. JlMdiIeKTpuuecKas
IPOHMUIIAEMOCTb.

DnektpoéMkocTb. KoHmeHcatop. DIeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOTO0 KOHIEHCATOpa.

TexHUuecKre YCTPOWCTBA M IPAKTHUECKOE MPUMEHEHHUE: DBIIEKTPOCKOI,
ANEKTPOMETP, DJEKTPOCTaTUYECKass 3al[uTa, 3a3€MJIEHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMMPOBAIBHBIN aIlllapar, CTPYHHbIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO M MPUHLIKII AEHUCTBUS JIEKTPOMETPA.

B3aumopeiicTBue Ha’IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEll.

[IpoBOTHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAsI 3AILUTA.

JIM3IEKTpUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOLIaaH
IUTACTHH, PACCTOSIHUS MEXKY HUMHU U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomol

N3Mmepenne a1ekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku é paziuunvix cpeoax

DJEKTPUYECKU TOK. YCIOBHUSL CYIIECTBOBAHUSA DJJIEKTPUUYECKOTO TOKA.
Uctounuku toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsoxkenue. 3akon Oma [iiis yyacTka LeTu.

DIEKTPUYECKOE CONPOTUBJIICHUE. Y EIBbHOE CONPOTUBJICHHUE BEILIECTBA.
[TocnenoBarenpHOE, NapAJIENBHOE, CMEIIAHHOE COEIUHEHUE TPOBOJHUKOB.

PaGota oanexktpuueckoro Toka. 3akoH JIxoynsa—Jlenna. MoIHOCTB
IEKTPUIECKOTO TOKA.

ONEKTPOJABWKYIIAs CWJIA M BHYTPEHHEE COINPOTUBICHUE HMCTOYHUKA TOKA.
3akoH OMa 11 OJTHOM (3aMKHYTOM) 31eKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAs  NPOBOAUMMOCTh  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHHUS METAJIJIOB OT TeMneparypbl. CBEpXIPOBOIUMOCTb.

DNEKTpUYECKUN TOK B BakyyMe. CBOMCTBA DJIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKHA. CoOcTBeHHas 151 IIPUMECHAs IIPOBOJIMMOCTD
NoJIynpoBOIHUKOB. CBOMCTBa P—N-niepexoja. [lonynpoBoaHUKOBBIE IPUOOPHI.

OnexkTpu4ecknii TOK B pacTBOpax M paciulaBax  JIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS JTUCCOLMALNA. DINEKTPOJIU3.



DnekTpudyecknuii TOK B Trazax. (CaMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIN
pazpsaa. Mousnus. [Inazma.

TexHuyeckre yCTpOMCTBA U NPAKTHMUECKOE TPHUMEHEHHE: aMIepMETp,
BOJIBTMETP, PEOCTAaT, HUCTOYHMKM TOKa, SJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JTHO]I,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOJTYTPOBOIHUKOBBINA JUO/, ralbBaHUKA.

Jlemoncmpayuu

W3MepeHne Cuiibl TOKAa U HAIPSKEHMUS.

3aBUCHUMOCTh COTPOTHUBJIEHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUTOUIAY MTONIEPEYHOTO CEYEHUsI U MaTepuaa.

CMemaHHOe COEMHEHUE POBOIHUKOB.

[IpssMoe wu3MmepeHue DIeKTpOABWXKYILIEH cuwibl. KopoTkoe 3aMblkaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBJICHUS.

3aBHCHUMOCTb CONIPOTUBIICHHSI METAIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JIEKTPOJIUTOB.

HckpoBoi pa3psa U NpOBOJAUMOCTh BO31yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3ydyeHue cMEenaHHOTO COEAUHEHUSI PE3UCTOPOB.

W3Mepenne 3JeKTPOABIKYILIEH CHIIBI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHHUS.

HaOnrogenue snekTposinsa.

MesknpeaMeTHbie CBSI3U

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kitacce ocymiecTBisieTCs ¢
YUYETOM COJIEPIKATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMu MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemmuvie noHamusi, CBA3aHHbIE C H3yYEHHMEM METOJIOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAy4YHbIM ¢akt, rumnore3a, ¢Gu3nueckas BeIWYMHA, 3aKOH,
Teopusi, HAOJIFOZICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIENTh, H3MEPEHHE.

Mamemamuxa: peuieHMe CHUCTEMbl ypaBHEHHWM, JuHeWHas QyHKLuUs,
napabona, runepOoia, ux rpaQuKkd U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIUHU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX TMPOEKIMH HAa OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mmexannueckoe NBWKEHHE B KHUBOW mpupoje, Auddysus, ocMoc,
TEIUI00OMEH KUBBIX OPraHU3MOB (BBl TEIUIOTIEpEIaud, TEIIOBOE PaBHOBECHE),
AIIEKTPUUECKHUE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BENIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEII, KUIKOCTEN U Ta30B,



JJIEKTPUYECKHME  CBOMCTBA  METAJUIOB,  DJIEKTPOJWUTHYECKAas  JUCCOLMALMS,
rajibBaHUKa.

l'eoepaghus: BNaXXHOCTh BO3/yXa, BETPBI, 0apoMeETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JIBIXKEHUW C HUCMHOJb30BaHHEM MEXaHHU3MOB,
y4€T TpEHUs B TEXHHUKE, MOJAIIMIHUKK, WCHOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOJOMET M ApYyTue), IBHUraTellb BHYTPEHHETO
Cropanusi, nmapoBasi TypOuHa, OBITOBON XOJOAWIbHUK, KOHAUIIMOHEP, TEXHOJIOTHHU
MOJyYEHUSI COBPEMEHHBIX MAaTepuaIoB, B TOM YHUCJIE HAHOMATEpHUAIIOB, H
HAHOTEXHOJIOTUH, SJEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KCEpOKC, CTpYMHBIN IIPUHTED, AIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIIEKTPOOCBETUTENIbHBIE TPUOOPHI, raTbBaHHKA.

11 KVIACC

Paznen 4. DiekTpoanHaMuUKa

Tema 3. Maznummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTrosiHHBIE MarHUThI. B3anmoaelcTBUE MOCTOSTHHBIX MAarHUTOB. MarHUTHO €
nosie. Bektop MarHuTHOM MHAYKUMU. [IpUHIMI Cyneprno3uiuu MarHUTHBIX TOJIEH.
JIluann MarHuTHOW WHAYKUMU. KapTuHa JHMHUM MarHUTHOW WHAYKIMH TOJIA
MMOCTOSIHHBIX MarHuTOB.

MarnutHOE TI0OJIe TOPOBOJHMKA € TOKOM. KapTuHa JHMHUM WHIYKIUH
MarHUuTHOTO TIOJISl JJIMHHOTO TPSMOIr0o MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcreaa. BzaumoieiictBue npoBOJHUKOB C
TOKOM.

Cuia Amnepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaByieHUE. JIBIDKEHUE 3apsKEHHOM YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM moJie. PaboTa cunsl Jlopenna.

SBieHnEe BNEKTPOMArHUTHOM WHAYKIMU. IIOTOK BEkTOpa MAarHUTHOM
WHAYKIUKA. ODJEKTPOABIKYILAS CUJIa WHAYKIMHA. 3aKOH 3JIEKTPOMArHUTHOMU
unayxkuun dapanes.

BuxpeBoe »siekTpuueckoe MoJie. IDJIEKTPOJABWAKYIIAs CWia HWHIYKIUH B
MPOBOJHUKE, IBKYILEMCS MTOCTYNATEIbHO B OJHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenma.

NHAyKTUBHOCTL.  SIBIEHME CAMOMHAYKLIMH. OJEKTPOABWXKYyIIas Cuia
CaMOMHTYKIUH.

DHEprusi MarHUTHOTO TOJISI KaTYyIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHUYEeCKHEe YCTPOMCTBA M MNPAKTHYECKOE MPUMEHEHHWE: TMOCTOSHHBIC
MAarHuThl, AJIEKTPOMArHUTHI, OSJIEKTPOJBUraTElb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTull, THAYKIMOHHAS TEYb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE PIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHMY MHOYKIIMU MAarHUTHOTO TOJIS.

B3anmopeiictBre ABYX NPOBOJIHUKOB C TOKOM.

Cwia Amnepa.

[eiictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBNeHME PIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuiio JleHua.

3aBHCHUMOCTD JJIEKTPOJBWXYIIEH CUIbI MHAYKIHA OT CKOPOCTH WU3MEHEHHUS
MAarHuTHOTO TMOTOKA.

SIBiieHME CaMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

W3ydyeHue MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanue AEHCTBHS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHAYKLHWU.

Pazgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€0AHUA

KonebatenpHast  cucrema.  CBOOOJHBIE  MEXaHWYECKHME  KoJieOaHUSI.
['apmonnueckue konebanusi. [lepuon, vacrora, amrmiuryga U ¢asza KoJeOaHHIA.
[IpyxvHHBI MasgTHUK. MaTeMaTH4eCKU MAasTHUK. YpPaBHEHUE TapMOHUYECKHUX
konebanuil. [IpeBpaiiienue >Hepruy MpU rapMOHUYECKUX KOJIEOAHUSX.

KoneGarenpupiii KoHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJEeOaHUS B
UJCAIbHOM KOJIEOAT€IbHOM KOHType. AHAJIOTUs MEXAY MEXaHHUYECKUMH U
9JEKTpOMarHUTHBIMU  KoJsieOanusimu. dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPTUHU B UJCATHLHOM KOJIeOaTeIThbHOM KOHTYPE.

[IpencraBienue o 3aTyxawlmux KojeOaHUsX. BbIHYX/I€HHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BoiHyK/I€HHbBIE 3JE€KTPOMArHUTHBIE KOJIeOaHus.

[lepemenHblii  TOK. CHHYCOMIAIBbHBIM IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAUYCHUE CHIIbI TOKa U
HaIPSKEHUS.

Tpancpopmatop. IIpousBoacTBo, nepenaya U NoTpeOICHUE IEKTPUUECKO U
SHEPIUMU. DJKOJIOTUYECKHE PHUCKU IPHU MPOU3BOACTBE ANEKTpo3Hepruu. KynbTypa
VICIIOJIb30BAHMSI DJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHUYEeCKHEe YCTPOMCTBA M MPAKTUYECKOE MNPUMEHEHHUE: DICKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIUHUU dIIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTeNbHOU CUCTEMBI (TPY>KUHHBIA WU
MaTeMaTUYECKU MasiTHUK).



HaGmronenue 3aTyxarmmux KojaeOaHuid.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJIEOaHUIA.

Hab6mronenue pesonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuumnorpaMmbl (3aBUCUMOCTH CHJIbI TOKA U HAIPSIKEHUS OT BPEMEHM) IS
AJIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmnpu mnocineqoBaTE€IbHOM COEIMHEHHUH PE3UCTOpa, KaTYIIKH
VMHIYKTUBHOCTH M KOHJIEHCATOPa.

Mopens TUHUM JIEKTPOTIEpEaYH.

Yuenuueckuil sxcnepumenm, rabopamopvie pabomaol

HccnegoBanue 3aBUCUMOCTU TEPUOJA MalbIX KOJeOaHW rpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMEHHOTO TOKA B LIENU U3 MOCIEA0BATENBHO COEAMHEHHBIX
KOHJICHCATOPA, KaTYLIKU U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHBLE 60IHbL

Mexanndeckre BOJIHBI, ycloBug pacnpoctpanenus. llepuon. CkopocTh
pacmpocTpaHeHuss M JJMHA BOJIHBL [lomepeuHble U MPOJOIBHBIE BOJHBL
Nurepdepennus u qudpakims MeXaHHUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. 'poMKkocTh 3ByKka. Bricota ToHa. TemOp 3ByKa.

DJeKTPOMAarHUTHBIE BOJIHBL. YCIIOBHUSI M3JIyUYE€HUS AJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuentanus BektopoB E, B, V B snexkrpomarnutHoii BosHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIICHUE, MOspu3anus, nudpakuus,
unTepdepeHmsa. CKOpOCTh ANEKTPOMATHUTHBIX BOJIH.

[lkana »7eKTpOMAarHUTHBIX BOJH. [IprMeHeHHe 3eKTpOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIBI paaANoOCBA3U U TeneBUAeHUs. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KArOLIEH CPEIbL.

TexHuyeckne yCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YyJIbTPa3BYKOBas IUAarHOCTMKAa B TEXHUKE M MEIULIMHE, paaap,
paguonpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHKe U pacpPOCTPAHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJIH.

Koneb6mntomieecs: Teo Kak UCTOUYHUK 3BYKa.

Habnronenue otpaxkeHus: 1 MpeIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6ntonenne unreppepeHuun u quppakiuyd MEXaHUUECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJAOW U
YacTOTOM KoJieOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHHUE,
noJsgpuzanys, 1udpakuus, HHTepepeHIIs.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMoimHENHOE pacnpoOCTpaHEHUE CBETA B
OJTHOPOIHOM cpene. JIyu cBera. Toue€UHBIM HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHMsI cBeTa. [locTpoeHue m300pakeHUil B
IUIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIOTHBINA MOKa3aTeNnb
npenomiienus. I[lomHoe BHyTpeHHee oTpaxkenue. [IpenenbHbIl yros MOJIHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcust cBeta. CioxHbIi coctaB 6enoro cseta. L{Ber.

Coluparomniue u pacceuBaroiue JuH3bl. ToHKas 1nH3a. POKYCHOE PacCTOSHUE
U ONTHYECKasi Cuiia TOHKOHM JuH3bL [locTpoeHune m3obOpakeHuit B COOMPAIONINX U
pacceuBaromux JMH3ax. Gopmyiia TOHKOU JTUH3BL. YBEIUYECHUE, JABAEMOE JIMH30M.

[Ipenens nPpUMEHUMOCTH TEOMETPUYECKONU OTTHKHU.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMyMOB M MHHUMYMOB B HHTEp(hEpEeHIMOHHON
KapTUHE OT JABYX CMH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

HNudpakmus cBera. JludpakumonHas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~ MAakCUMyMOB IIpM  MaJ€HUM  MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY .

[Tonmsipuzanus ceera.

TexHudyeckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHME: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEHIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONTMHEWHOE pACPOCTPAHEHHUE, OTPAXKEHUE W NPEIOMIICHHE CBETA.
Onrtuyeckue TpudOpHI.

[TonHoe BHyTpeHHee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBOUCTB M300paXKEHUN B JTUH3aX.

Mopenu MUKPOCKOIIA, TETECKOA.

HaGronenue narepdepeHImm cBeTa.

HaOnroaenue nudpakuuu cpera.

Habnronenve nucnepcun cBera.

[TonyuyeHnue ciekTpa ¢ TOMOIIBIO IPU3MBIL.

[TonydeHnue criekTpa ¢ MOMOIIbIO0 JUDPAKITUOHHON PEIIETKY.

Habnronenue noisipuszaiuu CBeTa.

Yuenuueckuil sxcnepumenm, irabopamopuvie pabomaol

N3Mepenne nokasaTensi MpeaIoMIICHHs CTEKIa.



HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.
HaGnronenue nucniepcun cBera.

Pazgesa 6. OcHOBBI clIeUAJIBHOM TEOPUHM OTHOCUTEIbHOCTH

['pannIBI MPUMEHUMOCTH KJIACCUYECKOM MeXxaHUKU. [locTynaTel criennanbHOU
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOJIYJISI CKOPOCTH CBETa B BAKyyMe,
MPUHIIMI OTHOCUTEJILHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpAIllCHUE
JUTUHBI.

OHeprust ¥ UMIYJIbC PEJISITUBUCTCKON YaCTHLIBI.

CBsI3b MaccChl C DHEPTUEN W UMITYJbCOM PEISTUBUCTCKON YaCTHILBI. DHEPTHUS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. Popmyia [lnanka cBsA3u 3HEpTUU POTOHA C €T0 YACTOTOU. DHEPTrUs
¥ UMITyJibC (hOTOHA.

OTtkpertre u uccnenoBanue Gotoddpdexra. Onbirel A. I'. CroneroBa. 3aKOHbBI
dotoadpdexra. YpaBuenue DitHmTeitna ans gorospdexra. «KpacHas rpanuna»
dboTtosdpdexkra.

Hasnenue ceera. OnbiTel I1. H. JIeOGenena.

XUMHUUECKOE NEUCTBUE CBETA.

TexHuueckre yCTPONCTBA W TPAKTUYECKOE TMPUMEHEHHUE: (POTODIIEMEHT,
dboTOMaTUNK, COHEUHass 6arapesi, CBETOIUO.

Jlemoncmpayuu

dotor(pdekt Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETO (oTodPdeKTa.

CBeroano.

Comnneunast Gartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas moxenbs aroma. Iloctynarsl bopa. M3mydenue u mornomeHue
(GOTOHOB TpHU TEpexoJie aroMa C OJHOrO YpPOBHS SHEPIUM Ha Apyroi. Bumsl
criekTpoB. CIIEKTp YpOBHEM 3HEPTUM aTOMa BOJOPOAA.

BonnoBsie cBoucTBa yactull. Bonusl ne bpoina. KopryckyasapHO-BOJIHOBOM
Ty ajau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Jy4YCHHUE.

TexHuueckre YCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHbIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopaa.

Ornpenenenrie IIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeiuaThiX CHEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Habnrogenue nuHeyaToro cCnekrpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTHI, J10Ka3bIBAIOUIUE CJIOKHOCTh CTpoeHus snapa. OTKpsiTHE
paanoaktuBHocTH. OnbITE Pe3epdopaa no onpeneneHnto coctaBa paJuoakTUBHOT O
uznydyenusi.  CpoiictBa  anbda-, Oera-, ramma-usinyuyeHus.  BunusiHue
PaIHOAKTUBHOCTH HA )KUBBIE OPTAHU3MBI.

OTtkpeiTHe TIpOoTOHA W HeWrTpoHa. Hykmonnas mopens siapa Ieitzenbepra—
NBanenko. 3apsn siapa. MaccoBoe uucino sapa. U30Tormsl.

Anbda-pacnan. DIEKTPOHHBII M TO3UTPOHHBIA Oera-pacnaa. [amma-
u3y4deHue. 3aKOH PaJMOAKTUBHOTO pacmnaa.

DHeprusi CBsI3U HYKJIOHOB B siApe. AnepHbie cunbl. ledext macchl sapa.

SnepHble peakuuu. [leneHue u CUHTE3 sIep.

Anepubiii peaktop. Tepmosiaepusiii cunte3. [IpobiemMbl U THEpPCHEKTUBHI
AIEPHOM PHEPTETUKU. DKOJIOTUYECKHUE ACIIEKTHI SIEPHON SHEPTETUKH.

DOneMmeHTapHble 4acTULbL. OTKPBITHE MMO3UTPOHA.

MeTtoabl HAOIIO/IEHUSI U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

dyHgameHTanbHbIe B3auMozeicTBua. EnuHcTBO (pru3nueckoi KapTHHBI MHpa.

TexHuyeckne yCTpOMCTBA M IPAKTHUECKOE NPHUMEHEHUWE: JO3UMETpP, KaMmepa
Bunbcona, siaepHbiit peaktop, aTomHasi 6oM0a.

Jlemoncmpayuu

Cu€TuynK HOHMU3UPYIOLINUX YACTHII.

Yuenuueckuil sxcnepumenm, iabopamopvie pabomawl

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTorpadusm).

Pa3zgea 8. DieMeHTHI aCTPOHOMMH U ACTPOGU3UKH

Dtanbl pa3BUTHs aCTpOHOMUU. [IpuKiIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3B&3gnoro Heba. Co3Be3aus, spkue 3BE3AbI, IUIAHETHI, MX BHUAUMOC
JIBUKCHHUE.

CostHeuHasl cucTeMa.

Comnane. CosHeuHass akTUBHOCTh. HMcrounumk sHepruun CoJiHIA U 3BE3.
3BE3bl, UX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CIEKTpaJbHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM IIOCIENOBATEIILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUIS 3BE3J TIJIABHOW INOCIENOBATEIbHOCTU. BHYTpEHHEE CTpOEHHE



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUM U 3Bodtonnu CoJHIA U
3BE3/1. DTallbl )KU3HU 3BE3I.

Mneunsiii Ilyte — nHama I'anaktuka. Ilonoxenue u newxkenue ConHia B
lanaktuke. Tunel ramaktuk. Paguoranaktuku u kBa3apbl. UEpHbIE IBIPHI B sApax
TaJIaKTUK.

Bcenennas. Pacmipenne Bcenennoit. 3akon Xa00ma. PazOeranue rajakTuk.
Teopust bosbioro B3peiBa. PeIMKTOBOE H3TyUYEHHE.

Macmirabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobiieMbl aCTPOHOMUH.

YVuenuuecxue nabarooenus

Halnronenuss HEeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPWIOKEHUHN JJIsSI OTIPEICIICHHSI TTOJ0KCHHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHY IO
JaTy: OCHOBHBIEC c03Be31usi CeBEpHOro MOJIYIIApUs U SIPKUE 3BE3IBI.

Habnronenus B teneckon Jlynsl, manet, Mneunoro IlyTu.

O6o01maromiee NOBTOPEHUE

Ponb ¢usnku ©u acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTHYECKOH,
COIIMAJIBHOM U 3TUYECKOM cpepax nesTeTbHOCTH YEIO0BEKa, POJib U MECTO (DU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOUW KapTHHE MHpPA, pOJib (U3NYECKON TEOPHUU B
dbopMUpOBaHUY MPEACTaBICHUN O PU3NUECKON KapTHHE MHUpPaA, MECTO (HPU3UUECKO M
KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEACTABICHUN O MPUPOJIE.

MexnpeameTrHsbie CBSA3U

N3ydenne kypca ¢pu3mku 6a30BOTO ypoBHs B 11 Kitacce OCyIIecTBIsICTCS ¢
YUYETOM COJIEPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MAaTE€MaTHKH,
OMOJIOTHH, XUMUU, TeoTpaduu 1 TEXHOJIOTHUH.

Meoicnpeomemuvie nonamusi, CBA3aHHbIE C M3yUYEHHMEM METOJIOB HAYy4YHOTO
NO3HAHUS: SIBJIEHUE, HAy4yHbIM (akr, rumnore3a, (u3MyuecKas BeJIMYMHA, 3aKOH,
Teopusi, HAOJIFOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpPaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIMU: CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M HMX MPOEKIMH HAa OCU KOOPAMHAT, CIOKEHUE BEKTOPOB,
NPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMM, TMPU3HAKK TOJA00HUS TPEYTOJIbLHUKOB,
omnpezeneHue TIonaau IOCKUX Guryp u oobEMa Tel.

buonocus: »nekTpuueckue SBICHUS B JKUBOM MpuUpoje, KoJjiebaTenbHbIe
JBWKCHUSI B J)KMBOW MPUPOJIE, ONTHUUECKUE SIBIICHUS B )KUBOW NPUPOJE, ACHCTBUE
paaHalnyy HA )KUBBIE OPTaHU3MBIL.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAINIMYECKOU PEHIETKH, CIIEKTPaIbHbIN aHAN3.



l'eoepaghusi:  marHuTHBIE TIOJIFOCA 3€MJIM, 3aJl€KU MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, TIPEICKA3aHUE 3eMIIETPSICEHUI.

Texnonoecusi: JNHUHUM DJIEKTPOIEpENAd, TEHEPATOp IEPEMEHHOIO0 TOKa,
AJIEKTPOJABUTATENb, WHAYKIHWOHHASA II€4b, paaap, PaguONPUEMHHUK, TEIEBU30D,
antenHa, tenedon, CBU-meub, NMpOEKIMOHHBIA ammapar, BOJOKOHHAs OINTHKA,
coJTHE4YHasi OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mpenmera «du3uka» Ha ypOBHE CpEAHEr0 OOIIEro
oOpazoBanusi (0a30BbIl YPOBEHB) JOJIKHO OOECHEUUTH JOCTHXKEHHE CIIEHYIONIUX
JUIHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHS yueOHOTro mpeaMera « Ou3nka» HOJIKHbI
OTpaXaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPCHHEH TIO3UIMEH JWYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpPUEHTALIMM, TMO3UTUBHBIX  BHYTPEHHHX  yOEXKIEHHH, COOTBETCTBYIOIIHMX
TPAAUIMOHHBIM [IEHHOCTSIM POCCUICKOTO OO0IlecTBa, PacIIMPEHUE >XU3HEHHOTO
OTBITA U OMbITA JIESITEILHOCTH B MPOIECCE pEeaM3allid OCHOBHBIX HaIpPaBJICHUMN
BOCIIUTATENIBHOM AEATEIBHOCTH, B TOM YHCIIE B YACTU:

1) rpamaIaHCKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH TPAKITAHCKOMN MO3UIMKH 00YUAOIIETroCs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBa;

OPUHIATUHE  TPAJUUUOHHBIX  OOIIEYETOBEUECKUX  TYMAHUCTHUECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NESITEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUH B 00Pa30BaTeIbHONM OpPraHU3aIINY;

YMEHHUE B3aUMOJICCTBOBATH C COLMAIbHBIMA MHCTUTYTAMU B COOTBETCTBUHU C
X QYyHKUUSMHU U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOW M BOJOHTEPCKOU €SI TEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTHTAHMS:

c(hOpMUPOBAHHOCTH POCCUINCKON IPaKIaHCKOW MIEHTUIHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYyJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSAM
POCCHIMCKUX YYEHBIX B 001aCTH DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCIE B
JEATEIIbHOCTU YUEHOTO;

OCO3HaHHWE JINYHOTO BKJIaJa B IOCTPOECHUE yCTOMUMBOrO OYyAYIIEro;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOLIECHHE K MHUPY, BKIIIOYAsl CTETUKY HAYUYHOTO TBOPUYECTBA,
npucymero GuU3NIecKoil HayKe;

5) Tpy10BOT0 BOCTIMTAHUSA:



UHTEPEC K Pa3IMuHbIM cdepaMm NpoQecCHOHATBbHONU IesATeIbHOCTH, B TOM
YuClie CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynyuiei mpodeccun U peaTu30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE TIIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO0 U caMOO0Opa30BaHUIO B 00JIaCTH
(bU3MKN HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0THYeCKOT0 BOCIIUTAHUS:

c()OPMHUPOBAHHOCTh HSKOJOTMUECKOM KyJIbTYypbl, OCO3HaHHE TIJI00aJIbHOIO
XapakTepa dKOJOTUYECKUX MpooieMm;

IJJAHUPOBAHKUE M OCYILIECTBIEHUE IEUCTBUNM B OKPYXKAKOIIEH CpPEe HA OCHOBE
3HAHUA LEIeld YCTOMYHUBOIO PAa3BUTHS YEIIOBEUECTBA,

pacCIIMpEHUE ONBITA ACATEIBHOCTH JSKOJOTHUYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PU3HKE;

7) HEHHOCTH HAYYHOTO TO3HAHUS:

c(OpMHUPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBNUECKON HAYKHU;

OCO3HAHME IIEHHOCTM HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B THPOLECCE
u3y4yeHus: GU3UKU OCYIIECTBIISITh MPOEKTHYIO U UCCIE0BATEIbCKYIO IEATEIbHOCTD
WHIVBU]IYaJIbHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eliCTBUS
ba3oBble Joruueckue JaeicTBUS:
CaMOCTOSTENbHO  (OPMYIUPOBAaTh U  aKTyaJu3UpoBaTh  MpoOjeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OmpeAeNnsATh ILEeIu ASATeNbHOCTH, 3aJaBaTh IapaMeTphl U KPUTEPUU HX
JIOCTHKCHHUS,
BBISIBJISITh  3AKOHOMEPHOCTHM W TNPOTUBOpPEUMST B  pacCMaTpPUBAEMbIX
bU3MYECKHUX SBICHUSIX;
pa3pabaTeiBaTh IUIAH PEUICHUS TPOOJIEMBI C y4ETOM aHAJIN3a HMEIOIINXCS
MaTepUaIbHbIX U HEMATePHUAIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B ACATCIIBHOCTD, OICHUBATh COOTBETCTBUC p€3y.]'IBTaTOB
LEJSIM, OLIEHUBATh PUCKH MOCIEICTBUN JEATEIbHOCTH;
KOOPJIMHUPOBATh U BBIMOJHITH pad0OTy B YCIOBUIX PEaTbHOTO, BUPTYATLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Bba3oBrle HccienoBaTeIbCKHE AeHCTBHSA !
BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATHUSIMH M METOJAMHU
buznyeckoil HayKu;



BJIA/IETh HABBIKAMHU YUeOHO-HCCIEI0BATEIbCKON U MPOEKTHON e TENbHOCTH
B 00s1acTu (DU3HMKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 337ad (U3NYECKOTO COJIepKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B NIO3HAHMS;

BIIQJIETh BHJIAMH JIEATEIBHOCTH MO TMOJYYEHUI0 HOBOIO 3HAHUS, €ro
UHTEPIpETAluk, NPeoOpa30oBaHUI0O ¥ MPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyaIlUsX, B TOM YHCJI€ TIPU CO3/IaHUU YUE€OHBIX IPOEKTOB B 00aCTU (U3HUKY;

BBISIBJISITh MPUYMHHO-CIEACTBEHHbIE CBSI3M M aKTyalu3upoBaTh 3ajavy,
BBIIBUTaTh TUNIOTE3Y €€ pelieHusl, HAX0AUTb apTyMEHTHI 1J1s I0Ka3aTelbCTBAa CBOUX
yTBEPKIICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPHUH PEUICHHS;

aHAIM3UPOBAaTh TMOJYYEHHbIE B XOJE€ pEUICHUs 3aJayd  pe3yJbTaThl,
KPUTHYECKU OIICHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CcTaBUTh MW (OPMYIHUpPOBaTH COOCTBEHHBIE 3alauyd B O00pa3oBaTeNbHOM
NesTeIbHOCTH, B TOM YHUCIIE NP U3ydeHUH (DU3UKY;

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPHOOPETEHHBINA OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (U3MKEe B TPAKTHUECKyI0 00acTh
KU3HEICATEIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHMS W3 PA3HBIX MPEIMETHBIX 00JiacTel;

BBIJIBUTaTh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIHHBIE TTOIXOJIbI M PEIICHUS;

CTaBUTh MPOOJIEMBI U 337]a4H, JOIYCKAIOUIUE AIbTEPHATUBHBIC PEIICHHUS.

Pa6oTa ¢ unpopmanueii:

BJIAICTh HAaBBIKAMU TOJy4eHUs HHPOPMAIMK (PU3UIECKOTO COACPKAHUS W3
UCTOYHUKOB pAa3HbIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBIISITH TMOUCK, AaHaIu3,
CUCTEMATH3alMI0 M HMHTEPHpPETali0 HHPOpMAalMU pPa3IudHbIX BHIOB U (HOpM
NpE/ICTaBICHNS,

OIICHMBATh JIOCTOBEPHOCTH MH(POPMAIIHH;

UCMOJIB30BaTh  CPEACTBA  MHMOPMALMOHHBIX UM  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEHICHMH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3aIMOHHBIX
3a7a4 ¢ coOIt0ieHrEM TpeOOBAHNI IPTOHOMUKH, TEXHUKHU 0€30M1aCHOCTH, TMTHEHBI,
pecypcocOepexeHts, MpaBOBbIX M AITHUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e301acHOCTH;

co3maBaTh TEKCThl (PU3MYECKOTO COJEpkKaHWA B PA3NUYHBIX (popmarax c
y4€TOM HazHaueHHUs MH(POPMALMU U LEIEBON ayUTOPUH, BHIOMpAs ONTUMAIbHYIO
dopmy npesicTaBICHUS U BU3YalIU3aLUU.

KoMMyHHKATHUBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUA:
OCYIIIECTBIISITH OOIIEHNE HA ypOKaX (PU3UKU ¥ BO BHE-YPOUHOU JNeATETbHOCTH,
pacro3HaBaTh  MPEANOCHUIKA  KOH(MJIUKTHBIX  CUTyallud W  CMSr4arhb
KOH(JIUKTBL;



pa3BEPHYTO M JIOIMYHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIOJb30BaTh NPEMMYIIECTBA KOMAHIHOM WM WHAWBUIYAIBHOU
paboThI;

BBIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBUU € Y4€TOM OO0IIUX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJIOTO YJICHA KOJUIEKTHUBA;

IIPUHUMATh  LEIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH WU
KOOPAVMHUPOBATh JEUCTBHUS MO €€ IOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUM,
pacmpenensTh poyiMi ¢ Y4ETOM MHEHHM YYacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OIICHMBATh KA4ECTBO CBOET0 BKJIaJa U KaXKJI0T0 Y4aCTHUKA KOMaH/bl B OOLIUN
pe3yJbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE TMPOEKTHL, OLEHMWBATh HJEH C TO3HWIUU HOBU3HBI,
OPUTHHAJIBHOCTH, MIPAKTHYECKON 3HAYMUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3JIUYHBIX
CUTYalUAX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH NHUIIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHble yueOHbIe AeiCTBUS
Camoopranusanus:

CaMOCTOSITeTLHO OCYIIECTBISTh MO3HABATEIbHYIO NESITEIIbHOCTh B 00JIACTH
GU3MKKM W acTPOHOMUH, BBIABISTH MPOOJIEMBI, CTaBUTh H (HOPMYIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOSITEIbHO COCTAaBJISITh IUIAH PEHICHUS PACUETHBIX M KAaYECTBEHHBIX
3a/1a4, IJ1aH BBINOJIHEHUS NMPAKTUYECKON pabdOThI C yUETOM HMEIOIINXCS PECY PCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEANOYTECHUN;

JlaBaTh OLICHKY HOBBIM CHUTYALHsIM;

pacIIMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

Je7aTh OCO3HAaHHBIM  BBIOOpP, apryMEHTHpPOBAaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTh 32 PEUICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAUIMA B 0O0JIACTH
(U3HUKH, TIOCTOSIHHO TTOBBIIIATh CBOM 00pPa30BaTENbHBIN M KyJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, 3MOIIUOHAJIbHbI UHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBHI B JESTEIbLHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  MO3HABATEIbHOW  pedlieKCMM  KaKk  OCO3HaHUs
COBEpIIIAEMBIX JCHUCTBUM W MBICIUTEIbHBIX MPOILECCOB, HMX PE3YyJbTATOB U
OCHOBaHMI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU JIsI OLICHKU CHUTyallid, BbIOOpa BEPHOTO
pelIeHus;



yMEThb OIICHHBaTh PHUCKA U CBOEBPEMEHHO NPUHUMATHh PEIICHUS 10 WX
CHIDKCHHUIO;

NPUHUMAaTh MOTHBBI M apTyMEHThl JPYTUX TMPU aHAIW3E pPe3yJbTaToB
e TeTbHOCTH;

NpUHUMATh ce0s, MTOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

NPUHAMATh MOTHBBI M apTyMEHTHl JAPYTHX TpPH aHaIW3e pe3yJbTaToB
NeSTENIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTHX HA OIIUOKH.

B nporniecce nocTmkeHNs TMUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI 110
buszuke [ ypoBHS cpeaHero oOmiero oOpa3oBaHusl |y 00ydYaroumuxcs
COBEPIICHCTBYETCS AMOLMOHAIIbHBIN UHTEILJIEKT, Npeanoararonuif
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUsI, BKJITIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHME, BUJICTh HANPABJICHUS PAa3BUTHSI COOCTBEHHON SMOLMOHAILHOU Cdephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHMS, BKIIOYAIONMIETO CAaMOKOHTPOJIb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh amanTHPOBAThCA K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEW MOTHBAIMH, BKJIIOUYAONICH CTPEMJIEHUE K IOCTHKEHHUIO ILIEIU U
yCcHexy, ONTHUMHU3M, WHUIMATHUBHOCTb, yYMEHHE JACHCTBOBAaTH HCXOJs U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh TOHMMATh SMOIIMOHATBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBaTH €r0 TMpPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COYYBCTBUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIOJbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3pemaTh KOHMIUKTHL

INPEAMETHBIE PE3YJIbTATHI

K koniry o6yuenust B 10 kiacce npeamMeTHbie pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCA YMEHHUIA:

JEMOHCTPUPOBATh Ha TpHUMEpax pojb U MecTo (m3uku B GHOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHHUKU M
TEXHOJIOTHM, B IPAKTUYECKON AEATENBHOCTH JIFOJEH;

YYUTBIBATh TPaHUIBl TPUMEHEHHS HW3YUYEHHBIX (PU3UYECKUX MOJENei:
MarepuaibHas TOUYKa, MHEpLHajIbHAs CHCTeMa OTCUETa, abCOJIOTHO TBEPJIOE TEINO,
UJCANIbHBIN Ta3, MOJICIM CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOYCYHBIN
AIEKTPUYECKUHN 3apsi]l PU pelieHn (HU3NUEeCKuX 3a7ad;

pacnio3HaBarh (Qu3MYECKue SIBICHUS (IIPOIECCh) M OOBSICHATHh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KHHETHYECKON TEOPUM CTPOCHHS BELIECTBA U



AIEKTPOJUHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBIKEHHUE,
CBOOOJHOE TAJICHUE TeN, JIBIKCHUE IO OKPYXKHOCTH, MHEPIMS, B3aUMOJCHCTBUE
Ten, nupdysus, OpOYHOBCKOE JIBHMKEHHE, CTPOEHHE >KUIKOCTEH M TBEPIBIX Tell,
U3MEHEeHHe 00BEMaA Tell MPU HarpeBaHUM (OXJIAKJEHUHU), TEIUIOBOE pPaBHOBECHE,
UCHapeHue, KOHJEHCAlMsl, IUIaBJICHUE, KPUCTAJLIM3AIMsl, KHUIIEHHUE, BJIAXHOCTb
BO3/1yXa, MOBBIIIEHUE JABJIEHUS raza IMpU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBA3b MEXIYy NapaMeTpaMHu COCTOSIHUS Ta3a B M30MpOLIEccax, AJIEKTpU3alus Ted,
B3aUMOJCHUCTBUE 3aPsI0B;

OTIMCHIBATh MEXAHUYECKOE JBW)KCHHE, HCIOJIB3YysS (DU3UUECKUE BEITUYUHBI:
KOOpAuHaTa, MyTb, MEpPEMEIlEeHHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tena, Cuia,
UMITyJIbC TE€la, KUHETUYECKas HHEpPrusi, MOTCHUUATbHAs JHEPTHs, MEXaHWYecKas
paboTa, MexaHWUYeCKass MOIIHOCTh;, TPH ONHCAHWW TMPABUIBHO TPAKTOBATh
bU3MYECKHi CMBICT HCIOJIB3yEMbIX BEIUYMH, MX OOO3HAYCHUS M EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (DU3UYECKYIO0 BEIUYUHY C JIPYTHUMHU
BEJIMYUHAMU;

ONMUCHIBATh M3YUYEHHbIE TEIUIOBbIE CBOMCTBA TE€JI W TEIUIOBBIC SIBJICHMUS,
UCMOJIb3ysl (U3MUECKHE BEJIMYUHBL: JaBJI€HHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi DHEPTUsl XaOTHUUECKOTO JIBIDKCHHUS MOJICKYJI, CPEIHEKBaIpaTUIHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSS JHeprus, pabora rasa,
KO3 PUIIMEHT TOJIE3HOTO JAEHCTBUS TEIUIOBOIO JABUTATENsA; NpPU ONHCAHUU
OpaBWIBHO TPAaKTOBaTh (U3MYECKUA CMBICI HCIOJb3YEMbIX BEIWYUH, UX
0003HaYCHHUsI W CIUHUIBI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE JIAHHY IO
(GU3NYECKYIO BEIMYUHY C APYTHMH BeTUIUHAM;

OTNMCHIBATh M3YUEHHBIC AEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
siBJIeHUST (TIPOIIECChI), UCHOJIb3Ys (DU3UUECKUE BEIUYMHBL: DJICKTPUUECKHUM 3apsi,
AIIEKTPUUECKOE TMOJIE, HAPSKEHHOCTh MOJIsI, TOTEHLIMAN, Pa3HOCTh MOTEHIUAIOB;
OpyU ONMCAHMU MPaBUWIBHO TPAKTOBaTh (PU3NYECKUH CMBICT HCIHOJIb3YEMBbIX
BEIIMYUH, WX OO0OO3HAYEHUs] M EIUHMIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3bIBAIOIIHE
NaHHYI0 (PU3NYECKYIO0 BEIIMUUHY C IPYTHUMH BEIUUYHHAMU,

aHAJTM3UPOBATh (PU3NYECKUE MPOLECChl U SIBIICHUS, UCHOJIb3ys (hU3HMUECKUe
3aKOHBI W TIPUHIIMIIBL: 3aKOH BcemupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DJHEpPruH, 3aKOH COXPAHCHHUS HWMITYJIbCa,
OPUHLMIT CYNEPIO3ULMU CWJl, NPUHUUI PABHONPABUS HHEPUHUAIBbHBIX CHUCTEM
O0TCU€Ta, MOJIEKYISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHMS BEIEeCTBAa, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEH KUHETUYECKOW SHEPTUM TEIUIOBOTO JABMKEHUS MOJEKYI C
aOCOJTIIOTHOM TeMmIiepaTypoi, MEepBbI 3aKOH TEPMOJUMHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUUECKOTO 3apsAna, 3akoH KynoHa, mpu 53TOM pa3nuyarh CIOBECHYIO
GbopMyIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE M YCIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;



0OBSICHSITH OCHOBHBIC TPUHITUIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUUECKUX
YCTPOMWCTB; pa3iuyarh yCIOBHUS MX 0€30MacHOTO HCHOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

BBIMIOJIHATh OKCIIEPUMEHTHI MO0 HCCIEAOBAaHUIO (U3MUECKUX SIBICHUA W
NPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHM, MpU STOM
dbopMysIpoBaTh IpoOIEMY/3a/1a4y U TUIIOTE3Y Y4EOHOTO DKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY U3 MPEIJI0KEHHOTO0 000pY0BaHNUs, IPOBOAUTH OMBIT U POPMYJIUPOBATH
BBIBOJIBL;

OCYIIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUs] (PU3MUECKUX BEIIMYUH, MPU
TOM BBIOMpATh ONTUMANBHBIM CHOCOO W3MEPEHHUS W HCIOJIb30BaTh H3BECTHHIE
METObI OLICHKU NOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMH  BEJIMYMHAMU  C
UCTIOJIb30BAHUEM TIPSMBIX HM3MEPEHUH, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3yAbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B BHUJIC
TabuIl U TpadUKOB, J1eTaTh BHIBOJIBI MO pe3yIbTaTaM UCCIEIOBAHNUS;

coOJirofaTh mpaBuia 0€30MacHOTO TpyJa MPU MPOBEAECHUM HCCIEIOBaHUMA B
paMKax yd4eOHOro SKCHepUMEHTa, Y4eOHO-HCCIEAOBATENbCKOW W MPOEKTHOM
JESTENIbHOCTU C HCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWUCTB M J1aOOPATOPHOTO
000pyI0BaHNUS;

pemiaTth pacu€THhle 3a7adydl C SBHO 3alaHHOM (U3NYECKOW MOJEIbIO,
UCMOJIb3Ysl (PU3NYECKHE 3aKOHBI U MPUHIUIBI, HA OCHOBE aHAIU3a yCIOBUS 3a/1a4u
BbIOMpaTh (DU3HUECKYI0 MOJEINb, BBIIETATh (PU3MUECKUe BETUYUHBI U (HOPMYIIHI,
HEOOXOAMMBIE NIl €€ pelIeHusl, MPOBOIUTh PacdEThl M OICHWBATH PEATbHOCTD
MOJIYUY€HHOTO 3HaUYCHUS (PU3NYECKON BETUYUHBL;

peliaTh Ka4yeCTBEHHbIC 3a/layi: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUUBY O
LENOYKY PpACCYyX IEHUl C OMOpOi Ha H3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzudecKue SBICHUS;

UCIOJIB30BaTh MPHU PEIICHUU YUEOHBIX 33/1a4 COBpEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM JISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMH U TPEACTABICHUS
y4eOHOM U HAy4YHO-TIOMYJISIpHOW HH(OpMaIK, MOJTYyYEeHHOW W3 pPa3IudHbIX
HCTOYHHUKOB, KPUTUYECKH aHATU3UPOBAThH MOJydaeMyIo HHPOPMAIHUIO;

NPUBOAUTE MPUMEPHI BKJIaZa POCCUMUCKUX U 3apyOEKHBIX YUEHBIX -(DH3UKOB B
pa3BUTHE HAYKH, O0BICHEHNE NIPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA N0 (PU3UKE B MOBCEAHEBHOU KU3HU AJIS
obecrieyeHusi 0€30MAaCHOCTH MPU OOpalIeHUH C MPUOOpPaMH U TEXHHUUYECKUMHU
yCTpOMCTBaMu, AJIsi COXPAHEHHUS 3I0POBbS U COOIIOJIEHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUSL B OKPYIKAIOILIEH CPEJIE;



paboTaTh B TpyHme C BBIIOJHEHHEM pPAa3IMYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh pPabOTy TPYMIbl, pPAIMOHAIBHO paclpeAensTh O0O0sI3aHHOCTU W
IUIAHUPOBATh JESITEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJl€KBaTHO OLIEHUBATh
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE paccCMaTpUBaeMOi MpoOIeMbl.

K koniry o6yuenus B 11 ky1acce npeamMeTHbie pe3yJibTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTh Y OOYUaAIOIIUXCA YMEHUN:

JEMOHCTPUPOBATh Ha NpHUMEpax pojb U MecTO (U3MKU B (POPMUPOBAHUHU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpa, B PAa3BUTHUM COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUI, B MPAaKTHUYECKOW NEATEIbHOCTH JIFOAEH, LETOCTHOCTh U €IMHCTBO
(bu3nUecKoil KapTUHBI MUDPA;

YUYUTBHIBATh TPaHUIbl TPUMEHEHHS] HW3YUYEHHBIX (U3UYECKUX MOJENei:
TOYEYHBIN JJIEKTPUYECKUN 3apsill, JyY CBETa, TOUECUYHbIM MCTOYHUK CBETA, siAEpHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNb aTOMHOTO siApa MpH pelieHud (U3NIECKUX
3a/1ay;

pacrno3HaBath (U3MYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB 3JIEKTPOJAUHAMHUKU U KBAaHTOBOM (DM3HMKH: 3JIEKTPUUYECKAs] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBHE
MAarHMTOB, DJJEKTPOMAarHUTHAas HWHAYKUWS, JEWCTBUE MAarHUTHOTO TMOJd Ha
INPOBOJIHUK C TOKOM M ABWXKYIIUUICS 3apsii, 3JIEKTPOMarHUTHbIE KoJeOaHus u
BOJIHBI, TNPSIMOJIMHEHMHOE PpACIpPOCTPAHEHHE CBETA, OTPAXKEHHUE, IPEIOMIICHHE,
uHTeppepeHiys, audpakuuss W MOoJApu3alMs  CBETa, JHCIEPCUS  CBETA,
dboToanekrpudeckuii 3gdekr (porosrddekr), cBeToBOE NaBieHNE, BOZHUKHOBEHHUE
JUHENYaToro CheKkrpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas
PaguOaKTUBHOCTE;

ONMCHIBaTh M3yYECHHbIE CBOMCTBa BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE,
ONTHYECKHE, ANEKTPUYECKYI0  MPOBOJMMOCTb  pPa3jIu4HbBIX  Ccpel) |
AJIIEKTPOMArHUTHbIE SIBJIEHUS (TPOLIECCHI), HUCHOJb3ysl (PU3NUECKUE BEITUYHUHBI:
ANEKTPUYECKUN 3apsill, CUja TOKA, IEKTPUUECKOE HAIPSIKEHUE, JIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHLMAIOB, 3JEKTPOJBIDKYIIAs cujia, paboTa ToKa,
WHAYKIUS MarHUTHOrO T1oJjsi, cuia Awmmepa, cuna JlopeHia, HWHIYKTUBHOCTD
KaTylIKd, DHEPTUSl DJIEKTPUUECKOTO M MAarHUTHOTO TIOJIeM, MepuoJ M 4acToTa
KojebaHuil B KojedaTenbHOM KOHTYpe, 3apsl M cujla ToKa B Ipolecce
TAPMOHMYECKHX DJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE paccTOsSIHUE U
ONTHYECKasl CUja JIMH3bL, TNPHU OINUCAHUM TMPABWIBHO TPAKTOBATh (U3HMUECKHUUN
CMBIC HCHOJb3YyEMbIX BEJIMYMH, HMX OOO3HAUeHHS W EIUHULBL, YKa3blBaTh
(GopMyJIbL, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMU BEIUUYHHAMU;

ONKUCHIBATh M3YUYEHHbIE KBAaHTOBBIE SIBJICHHS M TPOLIECCHI, HCHOJb3Yys
dbu3nuecKkre BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
94acToTa CBETa, SHEPTUS M UMITyJIbC (POTOHA, MEPHUOJ] TOJIypacnaa, SHEPTUs CBA3U



QTOMHBIX SIJIep, NPU OINMUCAHMM TMPABUIBHO TPAKTOBATh (HUMUECKUN CMBICH
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAUYCHHS W EIWHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIIME JIAaHHYI0 (U3WUYECKYI0 BEIUYMHY C JPYTUMH BEIUYHHAMH,
BBIUHCIIATH 3HaYEHUE (DU3UUECKON BEITUYHHBI;

aHATM3UPOBATh (PU3NYECKUE MPOLECChl U SIBICHUS, UCHOJIb3ys (hU3HMUECKUe
3aKOHBI W MPUHUMUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapajlielIbHOTO
COCIMHEHUSI TMPOBOJHUKOB, 3akoH Jkoyns—JIeHna, 3aKOH BJIEKTPOMAarHUTHOM
WHAYKIWH, 3aKOH MPSIMOJUHEMHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPETOMJICHUs CBETa, ypaBHeHWEe OiHmITelWHa st GoTtodrddekra,
3aKOH COXPAHEHMWsS] SHEPIHM, 3aKOH COXPAHEHHUS HMITYyJIbCa, 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsja, 3aKOH COXPAaHEHHs MAacCOBOIO 4HCia, MOCTyinaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacrajia, Mpu 3TOM pa3indarh CIOBECHYIO (POPMYITHUPOBKY
3aKOHa, €ro MareMaTU4YecKOe BBIpAXKEHHE U yCIoBUsA (TpaHUIbl, 00J1acTH)
PUMEHUMOCTH;

ONPEAENATh HAIIPABICHUE BEKTOPA MHAYKIMH MAarHUTHOTO TOJIS IPOBOIHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JIopeHua;

CTPOUTh M ONMCHIBaTh M300paKEHUE, CO3JaBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIEAOBAHUIO (U3MUECKUX SBICHUA W
IIPOLECCOB C HCIOJb30BAHUEM NPSAMBIX W KOCBEHHBIX H3MEPEHHW: NIPU STOM
dbopmyaupoBaTh NpoodIeMy/3aauy U TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTa, COOUPAThH
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYI0BaHNs, IPOBOAUTH OIBIT U (POPMYJIMPOBATh
BBIBOJBL;

OCYIIIECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIWYUH, MPU
ATOM BBIOMpPATh ONTUMAIBHBIM CHOCOO M3MEPEHHsT M HUCIOJIb30BaTh H3BECTHHIE
METObI OLIEHKH MOTPEIIHOCTE U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCUMOCTH (PU3MUYECKHUX BEJIIMYUH C UCIIOIb30BAHUEM MPSIMBIX
U3MEPEHUN: TPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3yJbTAThl
MOJIYUCHHOW 3aBUCUMOCTH (DM3UYECKUX BEJIMYMH B BHUAC TaOJuIl U Tpadukos,
JIeJaTh BBIBOJBI IO PE3yJIbTAaTaM UCCIEAO0BAHNUS;

coburofaTh mpaBwia 0€30MacCHOTO TpyJZa MPH MPOBEICHUU UCCIEAOBAaHUN B
paMKax yd4eOHOro SKCHEpHMEHTa, Y4eOHO-HCCIEAOBATEIBLCKOM W MPOEKTHOM
NEeATEIbHOCTU C HMCHOJb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1a0OPaTOPHOIO
000py10BaHMUS;

pemiaTh pacy€THbIE 3aJaud C SIBHO 3aJaHHON (PU3NYECKOW MOJENbIO,
UCMOJIb3ysl (PU3NYECKHE 3aKOHBI U MPUHIMIBI, HA OCHOBE aHaIW3a yCIOBUSA 3a1a4uu
BBIOMpATh (PU3MUECKYI0 MOJENb, BBIICIATh (PU3NUYECKUE BEIUYHHBI U (POPMYIIBI,
HEOOXOIUMbIE ISl €€ pelleHusl, MPOBOJUTh PAcu€Thl U OLEHUBATH PEATbHOCTD
MOJIYUYEHHOTO 3HaUCHUS (PU3NIECKON BEITUYUHBI,



peliaTh KaueCTBEHHBIE 3aJ]a4i: BHICTPAUBATh JIOTUYECKH HEPOTUBOPEUYUBY IO
LENOYKY PACCYXKJIEHHM C OMOpON Ha M3yUYEHHBbIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbusznueckue SBIICHUSA,

UCIOJIb30BaTh [P PEUICHUH YUeOHBIX 33]1a4 COBPEMEHHbIE HHPOPMAIMOHHbIE
TEXHOJIOTUM JUIsl TOUCKA, CTPYKTYPUPOBAHMSI, WUHTEPIPETALMU U MPEJICTABICHUS
y4eOHOW W HAyYHO-TIOMYJIIPHOW HH(OpMalMY, TOJYYEHHOW W3 pa3IMYHbIX
UCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBAThH MOJyYaeMyI0 HHPOPMAIUIO;

OOBSICHATh TPUHIUIBI JIEUCTBUS MAIWH, MPUOOPOB U TEXHUUECKUX
YCTPOUCTB, pa3inuyarh YCIOBHUS X O€30MACHOTO UCMOJIb30BAHUS B MOBCEIHEBHOU
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKH W TEXHOJOTHIL;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS N0 (PU3UKE B MOBCEIHEBHOM JKU3HU IS
obecrieueHusi 0€30MACHOCTH MpU OOpalieHud ¢ NpudbopaMu M TEXHUUECKUMU
yCTpOMCTBaMu, JJIsl COXPAHEHHUSI 3[I0POBbS U COOIIOJIEHUS HOPM 3KOJIOTUYECKOTO
MOBEJEHUS B OKpYKarouleh cpeae;

paboTarh B TpYyIIE C BBIIOJHEHUEM pPa3IMYHBIX COIMAIbHBIX POJIEH,
IUTAHUPOBaTh PpabOTy TPYMMbl, PAIMOHATLHO pPaCHpPENesaTh OOS3aHHOCTH U
IUIAHUPOBATh JESTEIbHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLIEHUBATD
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE pacCMaTpUBaeMOi MpoOIeMbl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Koum4yecTBo yacos
HauMeHnoBaHue pa3aesioB U TeM

Ne ni/m KonTtpoabHbie
MPOrpamMmbl Bcero
padoThbI
Paznen 1. PU3UKA U METO/Ibl HAYYHOTI'O IO3HAHUSA
1.1 ®u3uKa 1 METO/bl HAYYHOI'O MMO3HAHUS 2
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartnka 5
2.2 JlnHaMuka 7
2.3 3aKOHBI COXPAHCHHS B MEXaHHKE 6 1
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®UBUKA U TEPMOAUHAMUKA
31 OCHOBBI MOJICKYJISIPHO-KHHETHUYECKOM 9
' TEOPHH
3.2 OCHOBBI TEPMOJJMHAMUKHI 10 1
33 ATrperaTHbpIC COCTOSTHUS BEIIECTBA. 5

®a30BbIe NEPEXOIBI

IIpakTH4eckue

padoThI

JJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubauoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka IIOK
https://m.edsoo.ru/7f41bf72

bubauoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmnoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmnoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmnoreka [JOK
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

Uroro no pazgeny

Paznen 4. JIEKTPOIUHAMUKA
4.1 OnexTpocTaTuka

[TocTosiHHBIN 3J1eKTpUYECKUH TOK. TOKH B
pa3IMYHBIX Cpeliax

4.2

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

24

10

12

22

68

Bbubauoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka IJOK
https://m.edsoo.ru/7f41bf72



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

11 KIIACC

KosnyecTBo 9acos
HaumenoBaHue pa3aesioB U TeM

Ne n/m KonTpoJsbHble
IMporpaMmMabI Bcero
padoThI
Paznen 1. JIEKTPOAUHAMUKA
11 MaruuTtHoe nojie. DIeKTpOMarHuTHas 11 1
WHTYKITUS
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHndeckue 1 3JIeKTPOMarHuTHbIE 9
' KoNeOanus
59 MexaHU4eCcKHue U 3JIEKTPOMarHUTHBIE 5 1
BOJIHBI
2.3 Ontuka 10
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEHNUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

OcHOBBI crielMaIbHON TEOPUH

3.1 4 1
OTHOCUTEILHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEHThI KBAHTOBOM ONTUKHU 6

IIpakTHyeckue
padoThI

DJICKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6moreka [JOK
https://m.edsoo.ru/7f41c97c

buo6moreka IJOK
https://m.edsoo.ru/7f41c97c

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c¢

bubauoreka [JOK
https://m.edsoo.ru/7f41c97c¢

bubmnoreka [JOK
https://m.edsoo.ru/7f41c97c¢

bubmnoreka [JOK
https://m.edsoo.ru/7f41c97c



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

4.2 Crpoenue aToma 4
4.3 ATOMHOE s171pO 5
Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DJeMeHTHI aCTPOHOMUH U aCTPOPUIUKH 7

Uroro no pazgeny 7

Paznesn 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O06o0m1aroriee MOBTOPEHUE 4
HWroro mo pasneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68

bubmnoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bubauoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmunoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bubmnoreka [JOK
https://m.edsoo.ru/7f41c97¢c



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




NOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
Ne
/i Tema ypoka

du3rKa — HayKa 0 IPUPOJIE.
Hayunsblie MeTO1bI TO3HAHUS
OKpY>KarolIero Mupa

Ponb 1 Mecto ¢pusuku B
GbopMUPOBaHNYU COBPEMEHHOM
HAy4HOH KapTUHBI MUpa, B
MPAKTUYECKOM ACSATEIBbHOCTH IO
MexaHuveckoe IBHXCHHE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nerxenus. llepemerenue,
CKOPOCTb, YCKOPEHHE
PaBHOMEpHOE NTpSMOIMHEITHOE
JBUYKEHHE

PaBHOyCKOpeHHOE MPSMOIMHEHOe
JBIKCHHE

CBobOonHOe mageHue. Y CKopeHune
CBOOOTHOIO IMaJIeHUs
KpuBonuHeiinoe ABH>XEHUE.
JIBr>KeHME MaTepUaAIbHOU TOYKH 110
OKPYHOCTH

Koan4yecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTH4eckue
padoThbI

Jlara

U3y4YeHUs

JJIeKTPOHHbIE
uuppoBbIe
oOpa3oBaTe/ibHbIE

pecypcsl

bu6moreka IJOK
https://m.edsoo.ru/ff0c32e2

bubnuorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6moreka IJOK
https://m.edsoo.ru/ff0c3508

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c3620

bubnuorexa [JOK
https://m.edsoo.ru/ff0c372e

bu6muoreka [IOK
https://m.edsoo.ru/ff0c39cc

bubnuorexa [IOK
https://m.edsoo.ru/ff0c3ada



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

10

11

12

13

14

15

16

[IpyHIKMT OTHOCUTEIBEHOCTH
lNanunes. aepuuanbHble CUCTEMBI
orcuera. [lepsslit 3akoH HeroToHa

Macca tena. Cuna. [lpunmnun
CyIepIo3ununu cuil. Bropoii 3akon
HproToHa ns MaTepuaibHOM TOUKU
Tperuii 3akoH HproToHa 111
MaTepUAIbHBIX TOUEK

3aKOH BCeMUPHOTO TsroreHus. Cuia
Tshkectu. [lepBast kocMudeckas
CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koagdumuent
TpeHus. Cuia conpoTHBICHUS IPU
JIBU)KEHUU TeJa B )KUJIKOCTH WIIN
rase

IToctynaTenpsHOE M BpamaTeIbHOE
JBIDKCHHE A0COTIOTHO TBEPIOTO
Tenna. MomeHT cuibl. 1lnedo cuibl.
VYcnoBus paBHOBECHS TBEPJIOTO Teja
NMnynbsc MatepuaibHON TOUKH,
CHUCTEMBI MAaTEPUAIBHBIX TOUYCK.
Nmmynbe cuibl. 3aKOH COXpaHEHUs
uMIyJibca. PeakTuBHOE JBUXKEHUE
PaGoTta ¥ MOIIIHOCTH CHUJIBL.
Kunernueckas sHeprus

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c3be8

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubmmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3el8

bubmauorexka IJOK
https://m.edsoo.ru/ff0c3f76

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c41a6

bubnuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

MartepuanbHOl Touku. Teopema 00
NU3MCHCHUU KHHGTH‘ICCKOHBHCPFHH

[lorenunanbHas sHEprus.
[lorennuanbHas 3HEprus ynpyro
ne(OpMUPOBAHHON IIPYKUHBL
[lorenunanbHas sHEprus Tena
BOJIM3M TIOBEPXHOCTHU 3eMIIU

[Torennuanbabie U
HEMOTEHINaIbHbIE CUIIbL. CBSI3b
paboThI HEMTOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUUECKON Y HEPT U
CUCTEMBI TeJl. 3aKOH COXpaHEeHUS
MEXaHUYECKON SHEPTUH
JlaGoparopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHHEM MEXaHUUECKON
SHEpruu Tella Ha IpuMepe
pacTsHKEHUS! PE3UHOBOTO KIyTay

KonTtponbHas padota 1o teme
«Kunematuka. JluHaMmuka. 3aKOHbI
COXpaHCHUS B MEXAHUKE»

OCHOBHBIE NTOTOXKEHUS
MOJIEKYJIIPHO-KMHETHYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Huddyzus

XapakTtep ABHXKEHUS U
B3aUMOJCHCTBHS YaCTHUII BEIISCTBA.
Mojenu CTpoeHuUsI ra30B, )KUIKOCTEH
Y TBEPJIBIX TET

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c461a

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4db74

bubmunoreka IJOK
https://m.edsoo.ru/ff0c4dc2



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

23

24

25

26

27

28

29

30

31

32

Macca monekyan. Komnuectso
BeniecTBa. [locTositHHas ABoraapo

Tennosoe paBHOBecue. Temmeparypa
u e€ uzMmepenue. lllkana remneparyp
Lenbcus

Uneanpaeni raz B MKT. OcuoBHOE
ypaBaeHue MKT

AOcoIoTHas TeMIepaTrypa Kak Mmepa
CpeHel KHHETUYECKOM Y HEPTUU
JIBUYKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneitpona

3akoH JlanpeToHa. I'a30BbIe 3aKOHBI

JlaGoparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MeXAy mapaMeTpaMu COCTOSHUS
pa3pekeHHOTo raza»

N3omporiecch B niealbHOM Tase U
UX Tpaduveckoe npeacTaBIeHue

BuyTtpeHHss sHEeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crocoObl e€ u3meHeHus. Konmyectso
TEIUIOTHI U paboTa. BHyTpeHHss
JHEPrus OJHOATOMHOI'O UJEATbHOTO
rasa

Buasl Teronepenaun

VY nenabHast TEMI0EMKOCTD BEIIECTBA.
KonudecTBo TEmIOTH IpH

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c511e

bubnuoreka [JOK
https://m.edsoo.ru/ff0c570e

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

bubnuorexa [IOK
https://m.edsoo.ru/ff0c5¢c36

bubnuorexa [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

34

35
36

37

38

39

40

41

42

Terionepeaade. AnuadbaTHbIN
po1uecc

[IepBblii 3aKOH TEPMOJUHAMUKHU U
€ro NPUMEHEHHE K U30ITpoLeccam

HeoOpatumocts nporeccos B
npupoje. Bropoii 3akon
TEPMOJUHAMUKHU

[Tpunanun nevicrBus u KI1J]
TETJIOBOI MAILIMHBI

Huki Kapno u ero KII/|

DKOJIOTHYECKUE TTPOOTIEMBI
TETUIOOHEPTeTUKH

Oo6o06maronmii ypox
«MounekynspHas ¢puznka. OCHOBBI
TEPMOAMHAMUKI

KonTponbHnas pabora no teme
«MomnexynspHas pusuka. OCHOBbI
TEPMOAUHAMHUKI

[TapooOpa3zoBaHue 1 KOHACHCAIIHSL.
Hcnapenue u kumneHue
AOCONIOTHAS M OTHOCUTENIbHAS
BJIQYKHOCTh BO3yXxa. HachIeHHbI
nap

Tsépnoe teno. Kpucramueckue u
amop(dHbIe Tena. AHU30TPOIHUS
CBOWCTB KpUCTAJIOB. JKuakue
KkpucTajibl. CoOBpeMEHHbIE
MaTepHalIbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5efc

bu6manoreka [IOK
https://m.edsoo.ru/ff0c6230

bubmmoreka [IOK
https://m.edsoo.ru/ff0c600a

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6938

bu6moreka IJOK
https://m.edsoo.ru/ff0c6a50

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c63b6

bub6anoreka [IOK
https://m.edsoo.ru/ff0c64d8

bubnuorexa [IOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

45

46

47

48

49

50

51

[InaBnenue u KpucTaIn3amus.
VYeapHas TEMIIOTA MIJIAaBICHUS.
Cybnumanus

YpaBHeHME TEMIOBOTO Oananca

DJNIeKTpU3aLMs TeN. DICKTPUUCCKU N
3apsan. [IBa BUAa SIEKTPUUECKUX
3aps0B

[IpoBogHUKY, AUINEKTPUKHU U
MOJIYIIPOBOIHUKHU. 3aKOH
COXpaHEHMS PIIEKTPUUECKOTO 3apsiaa

B3aumopeiicTBue 3apsiioB. 3aKOH
Kynona. TodeuHslil 351€KTpUYECKUN
3apsn

Hanpsok€HHOCTB 2JIEKTPUUECKOTO
noJist. [IpuHnun cynepnosunun
JJIEKTPUUYECKHUX ToJen. JInnum
HAMpPsHKEHHOCTH

PaboTa cui 3eKTpoCcTaTHYeCKOro

nond. [lorennman. Pa3zHoctn
MOTEHIINAIOB

HpOBOI[HI/IKI/I " JUDBJICKTPUKH B
QJICKTPOCTATUYCCKOM ITOJIC.
HHBJ’IGKTpH‘I@CKaH MMPOHHULIACMOCTDb

OnextpoémkocTs. Konnencarop

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6708

bubnuorexa [IOK
https://m.edsoo.ru/ff0c6820

bu6mnoreka [IOK
https://m.edsoo.ru/ffO0c6bcc

bubnuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6moreka IJOK
https://m.edsoo.ru/ff0c6df2

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubnuorexa [IOK
https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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DNEeKTPOEMKOCTH IIIIOCKOTO
KOHJIeHcaTopa. JHeprus
3apsHKEHHOTO KOHIEHCaTopa

JlabopaTopHas pabota "H3mepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa"

[TpuHIUI AEHCTBUSA U TPUMEHECHUE
KOHJICHCATOPOB, KOITMPOBAIBHOTO
ammapara, CTpyHHOTro IpHHTEpa.
DneKTpocTaTuyecKasi 3aluTa.
3azemIieHuE EKTPOnpudOpoOB
DJEKTPUIECKUH TOK, YCIIOBHUS €r0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma s
ydacTKa e

[TocnenoBarensHOE, TapallIeNbHOE,
CMEIIaHHOE COeMHEHUE
MpoBOIHUKOB. JlabopaTopHas
paborta «M3yueHne cMemaHHOTO
COCIMHEHUSI PE3UCTOPOB»

PaboTa 1 MOITHOCTB IIEKTPUIECKOTO
ToKa. 3akoH Jlxxoynsa-Jlenna

3axon Oma /17151 TOJIHOM (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlJabopaTopnas pabora
«M3mepenne D/1C nctouHnKa ToKa v
€ro BHYTPEHHEI0 COPOTUBIICHUS

DeKTpOHHAs TPOBOJIUMOCTh
TBEPABIX METAIJIOB. 3aBUCUMOCTh

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

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



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

60
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62

63

64

65

66

67

COIPOTHUBIICHUS METAJJIOB OT
temnepaTypbl. CBepXIpOBOAMMOCTh

DNEKTPUUYECKU I TOK B BAKYYME.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBogHHMKH, UX COOCTBEHHAs
U IIPUMeECHas IPOBOIUMOCTb.
CaoiicTBa p—Nn-Tiepexoia.
[HomynpoBoiHUKOBBIE TPHOOPHI
ONEKTPUUYECKU N TOK B PaCTBOPAX U
pacruiaBax 3JIEKTPOIUTOB.
DNEeKTPOTUTHYECKAs AUCCOLIUALIUSL.
DIIEKTPOIHU3

DNEeKTPUYECKUM TOK B razax.
CaMOCTOSITENBHBIN U
HECAMOCTOSTENIbHBIN pa3psia.
Monnwus. IInazma

DnexTpuieckue npudopsl u
YCTPOICTBA U MX MPAKTHIECKOE
npumMmeHenue. [IpaBuna TeXHUKH
Oe3zomacHocTH

O6o061matonmii ypox
«DNEKTPOJMHAMHKAY
KonTposnbnas pabora no teme
«Inexrpoctatuka. [locTrosHHbBIN

3JIEKTpUUYECKUM TOK. TOKM B
Ppa3IUYHBIX Cpenax»

PesepBubiii ypok. KonTposibHas
pabora mo Teme "DneKTpoauHaMuKa"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae

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

bu6manoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubnuorexa [JOK
https://m.edsoo.ru/ff0c86fc

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

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

bubnuorexa [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepsHblii ypok. O6006maronmit bubanoreka LIOK
ypok o Temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME
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https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Tema ypoka

TlocTosTHHEBIE MAarHUTHI K UX

B3auMOJIcHCcTBHE. MarHUTHOE II0JIE.

BexTop MarHuTHOM MHYKLIHH.
JIMHMM MarHUTHON UHAYKIIUU
MarnuTtHoe noJie IpOBOJHUKA C
TokoM. OnbIT DpcTena.
B3aumopelicTBre POBOJHUKOB C
TOKOM

JlaGoparopnas pabora «3yuenue
MAarHUTHOTO MOJI KaTYIIKH C
TOKOM)»

JleficTBE MarHUTHOTO MOJIS HA

MPOBOAHUK ¢ TOKOM. Cuita AMmnepa.

JlaGoparopnas pabota
«HccnenoBanue aeMCcTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleliCTBME MarHUTHOTO IOJIA Ha
JBUKYIIYIOCS 3apSDKCHHYO
yactuiy. Cuna Jlopenna. Pabora
cuiibl JlopeHna
DNeKTpOMarHUTHast MHYKIIUSL.
[ToTok BeKTOpa MarHUTHOM

KoanyecTBo 4acoB

Bcero

KoHTpoJsbHbIe
padoThI

IIpakTH4yeckue
padoThI

Jara
U3YYeHHs

JJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/ff0c9778

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmnoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmnoreka [JOK
https://m.edsoo.ru/ff0c9acO

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



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

10

11

12

uHaykuuu. O C uaaykiun. 3akoH
AIEKTPOMArHUTHOW HHAYKIINU
®dapanes

JlabopaTopHast paboTa
«HccnenoBanue siBIeHUS
3JIEKTPOMArHUTHON HHAYKLIUN

NHnyKTUBHOCTG. SIBIEHHE
camounaykiuu. JJ1C
CaMOUHIYKIUU. DHEPrus
MAarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIEeKTPOMArHUTHOE MOJIe

TexHuueckne ycTporucTBa U UX
MNPUMCHCHUC: TIOCTOAHHBIC MAarHUThI,
OJICKTPOMArHuThlI,
BIIEKTPOJBUTATEINb, YCKOPUTEIH
3JIeMEHTaPHBIX YACTHII,
WHIyKIIMOHHAs I€Yb

O606marommii ypok «MarautHoe
roJje. DNeKTpOMarHuTHasI

AHIY KIS

KonrtponsHas pabora o teme
«MarauTtHoe ToJe.
DNeKTpOMarHuTHas MHIYKIIHSDY

CB0OOOIHBIE MEXAHUYECKHE
kosebanus. ['apmoHnueckue
KonebaHus. YpaBHEHUE
TApMOHUYECKUX KOJICOaHUH.
[IpeBpalenne sHeprun

bubmnoreka [JOK
https://m.edsoo.ru/ff0cal50

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

bubmnoreka [JOK
https://m.edsoo.ru/ffO0cab82

bubmnoreka [JOK
https://m.edsoo.ru/ff0cad58

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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16

17

18

19

JlaGoparopnas pabota
«HccnenoBanue 3aBUCHMOCTH
HIepro/ia MaJIbIX KOJIeOaHM Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU 1 MacCChI
rpy3a»

KonebarenbHblii KOHTYP.
CB00OOAHBIE AIEKTPOMArHUTHBIE
KoJIeOaHMsI B MI€aTbHOM
KoJIe0aTeTbHOM KOHTYpe. AHAJIOTHUS
MEXly MEXaHUUYECKUMHU U
9JEKTPOMarHUTHBIMU KOJIEOaHUAMU

®opmyna ToMmcona. 3akoH
COXpaHEHUs SHEPTUHU B UJIeaTbHOM
KoJ1e0aTeTbHOM KOHTYpE
[Ipeacrasnenue o 3aTyXarommx
KoseOaHusx. BeiHyX/1eHHbIE
MeXaHUYeCcKue KoneOaHus.
Pe3onanc. BeiHyk/1€HHBIE
3JIEKTPOMAarHUTHBIE KOJIEOaHUs

IlepeMeHHBIN TOK.
CuHycou1anbHbIN IEPEMEHHBIH TOK.
MouHocTh NEPEMEHHOTO TOKA.
AMIUIUTYTHOE U JEHCTBYIOILIEE
3HAYCHUE CHJIBI TOKA M HAITPSHKCHUS
Tpanchopmatop. [IpoussoacTso,
nepeaaya v moTpedieHune
AJIEKTPUUYECKOM SHEPTUH
YCTpoiCTBO M MPAKTUYECKOE
MIPUMEHEHUE AJIEKTPUUECKOTO

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

bubmnoreka [JOK
https://m.edsoo.ru/ff0ch9c4

bu6moreka [IOK
https://m.edsoo.ru/ffO0cbb86

bubmnoreka [JOK
https://m.edsoo.ru/ffO0cbd34

bu6moreka IIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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22

23

24
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26

3BOHKA, FeHEPATOpa IEPEMEHHOIO
TOKa, JINHUU dJIeKTponepeaad

OKOJIOTMYECKUE PUCKH TIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynpTypa ncnonpzoBanust
3JIEKTPO3HEPIUHU B IOBCEITHEBHOM
KU3HU

MexaHnuecKkue BOJIHBI, YCIOBUS
pacnpocTtpanenus. [lepuog.
CkopocTb pacipOCTpaHEHUS U
JulnHa BoaHbL [lonepeunsle n
IIPOOJIbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTH
3ByKa. Beicora Tona. TemOp 3ByKa

OJEKTPOMArHUTHBIE BOJIHBI, UX
cBOMCTBa U cKopocTs. [1kana
3JIEKTPOMATrHUTHBIX BOJIH

[IpuHIUIIBI paIUOCBI3H U
teneBuaeHus. Pazputue cpencrs
cBsa3u. Pagnonokanus

KonTponbnas padota «Konebanus u
BOJTHBD)

[IpsamosinHEHOE pacIpOCTPAHEHHE
CBETa B OJIHOPOJHOM Cpe/Ie.
ToueuHblii HICTOYHHUK cBeTa. JIyd
CBeTa

bubauoreka [JOK
https://m.edsoo.ru/ff0cca54

bubmnoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6moreka [IOK
https://m.edsoo.ru/ffOccfe0

bubmunoreka [JOK
https://m.edsoo.ru/ff0cc6f8

bu6moreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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29
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31

32

33

34

35

36

OtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus cera. [loctpoenue
U300pakeHUH B TIIOCKOM 3epKaje

[Ipenomiienue ceera. [lonnoe
BHYTpPEHHEE OTPaKEHHUE.
[IpenenbHbIi yros MOJIHOTO
BHYTPEHHETO OTPAXKCHHS
JlaGoparopnas pabota «/3mepenue
MOKa3aTells MPEIOMIICHUS CTEKIIa»

JIunzel [HocTpoenue nzodpaxkeHnit
B IMH3€e. POopMyIia TOHKOH JIMH3BL
VYBenuueHue JINH3bI

JlaGoparopnas pabota
«HccnenoBanue cBONCTB
U300pakeHUH B JIMH3aX»
Hucnepcus cBera. ClOXKHBII coCTaB
6enoro ceera. Lger. JlaboparopHas
pabora «HaGmronenue nucnepcuu
CBETa»

Wntepdepenuns ceera. Judpaxius
cgera. JludpakunonHas pemeTka
[orepeyHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceeta

OnTuyeckue npubOpsl U yCTPOHCTBA
U YCJIOBUS X 06€3011acHOro
MIPUMEHEHNUS

['panHuLIbl TPUMEHUMOCTH
KJIACCUYECKON MEXaHHKHU.

bubmnoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6moreka IIOK
https://m.edsoo.ru/ff0cd7f6

bu6moreka [IOK
https://m.edsoo.ru/ff0cd67a

bubmnoreka [JOK
https://m.edsoo.ru/ff0cddle

bubmnoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmnoreka [IOK
https://m.edsoo.ru/ff0cf02e

bu6moreka IIOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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38

39

40

41

42

43

44

[TocTynarsl cnenuantbHON TEOPUU
OTHOCUTEJIbHOCTH

OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKpAILEHUE UTUHBI

OHeprusi U UMITyJIbC
PENATUBUCTCKOM YacTUIbL. CBA3b
MAacChl C SHEPTUEH U UMITYJIbCOM.
OHeprus oKos

KonrtponpHnas pabora «OnTHka.
OcHOBBI crienMagIbHOM TEOpUH
OTHOCHUTEIbHOCTH

®otonsl. Popmyna [Inanka.
DHeprus U UMITyJibe HoToHA
OTKpbITHE U UCCIIEJOBAHUE
dororddexta. Onbirer A. T'.
Cronerosa

3akonbl porodrddekTa. YpaBHeHHUE

OuiHmTeitHa s GoTodrddekra.

«KpacHas rpanuna» Gotodddexra

JaBnenue cBeta. OnbiThl I1. H.
JlebeneBa. XuMuyeckoe IeliCTBUE
CBeTa

TexHu4eckne yCcTporucTBa u
MPaKTUYECKOE TPUMEHEHUE:
doTornemeHT, poronaTumk,
COJIHEYHas OaTapesi, CBETOINO]]

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6moreka [IOK
https://m.edsoo.ru/ff0cfc68

bubmnoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bubmnoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6moreka [IOK
https://m.edsoo.ru/ffOcffc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

bubmnoreka [JOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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50

51

52

53

Pemenue 3amgad mo reme « DIeMEHTEI
KBAaHTOBOU OIITUKH

Mogens atoma TomcoHa. ONBITEI
Pesepdopna o paccesHuro o-
yactull. [manerapuas mozienb atoma

[Toctynatel bopa

W3nydyenue u nornomeHue GOTOHOB
IIPU IEPEXO/I€ aTOMa C OJTHOTO
YPOBHsI DHEPIUHU Ha Apyrou. Buasl
CIEKTPOB

BonnoBele cBoicTBa yacTHL. BostHBI
ne bpoitns. KopryckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIyueHue

OTkppITHE PaIOaKTUBHOCTH.
OnsiTel Pezepdopna o
OIIpE/IEIICHUIO COCTaBa
PaZinOaKTUBHOIO U3ITy4EHUS
CgoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusaue
PaTMOAKTUBHOCTH HA KUBbIE
OpraHU3MbI

OTKppITHE TPOTOHA U HEUTPOHA.
Hzortombl. Ansda-pacman.
DNEeKTPOHHBIN U TO3UTPOHHBIH OeTa-
pacnan. ['aMmma-usinydenue

DHeprus CB3U HyKJIOHOB B sIJIpe.
Snepubie peakiuu. AnepHbii

bubaunoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmnoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmnoreka [IOK
https://m.edsoo.ru/ff0d0afa

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

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

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

bu6moreka IIOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

57

58

59

peaktop. [IpobaeMbl, TepCreKTUBEI,
9KOJIOTUIECKHUE aCTICKTHI SIEPHO I
JHEPTeTUKHU

OnemeHTapHble YacTUIIbl. OTKpBITHE
HO3UTPOHA. MeTo bl HAOMIOIEHUS U
perucTpanuy 31€MEHTapHbIX
yactuu. Kpyrisii cron
«DyH1aMeHTaIbHbIE
B3aUMOJEeNCTBUS. ENNHCTBO
du3nyecKoil KApTUHBI MUPa

Bup 3Bé3nHoro Heba. Co3Besnus,
SIpKUE 3BE3/1bI, TIJIAHETHI, UX
BuauMoOe ABrkeHne. CotHeuHast
cucTeMa

Counnte. ConHeuHass aKTHBHOCTb.
Hcrounuk sueprumn ConHua u 3BE€311

3BE37bl, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3bI [NIABHOU
IIOCJIEIOBATEILHOCTH. BHyTpeHHEe
cTpoeHnue 38€311. CoBpeMEHHbIE
IPEICTABIEHUS O MPOUCXOXKIECHNUN U
sposmoninu ConHLa U 3B€37
Muneunsiii [1yTe — Haiua
lNanaxTuka. [lonoxxeHnue u 1BUKEHUE
Comaua B Nanaktuke. ["amakTukn.
Uépuble ObIPBI B Ipax TalaKTUK
Bcenennas. Paz6eranue ranakTuk.
Teopust bosbioro B3psiBa.

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



https://m.edsoo.ru/ff0d0e38

60

61

62

63

64

65

66

PenukroBoe nsnyuenue.
MeraranakTuka

Hepemennsie mpoGieMbl
aCTPOHOMUU

KonTposbHas pabota «31€MEHTHI
ACTPOHOMUU U aCTPOPUZUKN
O6o06maronmii ypok. Posb ¢pusuku
U aCTPOHOMUU B YKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COLIUAIIBHON U
ITUYECKOH chepax AeITeTbHOCTH
YeJI0BEKa

O6o6marommii ypok. Poss u mecTo
($U3MKH 1 aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTHUHE
MUpa

O06o0maronmii ypok. Posb
(du3nuecko Teopuu B
(opMHUpPOBAaHUU NPEACTABICHUMN O
¢du3nyeckoi KapTUHE MUpPa
Oo6o06maronmii ypok. Mecto
(du3nyeckoi KapTUHBI MUpa B
o011eM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O TPUPOJIE
PesepsHblii ypok. MarautHoe noie.
DneKTpoMarHuTHas UHYKIIHS



PeseprubIit ypok. Ontuka. OCHOBBI

67 CHEIHATEHON TEOPHH 1
OTHOCUTEILHOCTH
Pesepunbiit ypok. KBanToBas ¢usuka.
68 DNeMeHTHI aCTPOHOMUH U 1 bubmorexa [IOK
P https://m .eds00.ru/ff0d1784
acTpopU3UKHU

OBIIEE KOJIMYECTBO YACOB I1O

[TPOIT'PAMME 68 4 !


https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JJ151 YYEHUKA

» Gusuka, 10 kmacc/ Maxumes I'.4., byxosues b.b., Corckuit H.H. ox
penakmueit [TapdentreBoit H.A., AkiimonepHoe obmectBo «M31aTenbCcTBO
«ITpocaemieHue»

» Gusuka, 11 xknacc/ Maxumes I.J1., bByxosues b.b., Yapyrua B.M. nox
penakuueit [TapdentbeBoit H.A., AkimonepHoe o61ecTBo «M3naTenbcTBo

«IIpocemeHue»

METOANYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

TUIPJ

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MHUM






