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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IOJIOKEHUHM M TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbix B OI'OC
COQO, a Takxke c¢ yuérom denepanbHOll pabdoueil MporpaMMbl BOCIIHTAHHS H
KOHIIETIIMK TpernoaaBaHus ydyeOHoro mpenmera «Pusnka» B 00pa30BaTeIbHbBIX
Opra"u3anusax Poccniickon denepanum, pean3yoINnX OCHOBHBIE
o0Opa3oBaTeabHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (HU3MKE HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBl Mupa oOydarommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AEATEIbHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METAlpeIMETHBIM pe3yJbTaTaM
oOyueHus, a TAaKK€ YUYHUTHIBAET HEOOXOJUMOCTb peaTu3alUu MEXKIPEIMETHBIX
cBsi3el (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
OTIPE/IETSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro oOLIero
o0pa3oBaHus, TIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUSI Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

IIporpaMMa 1o (pu3nKe BKIIOYAET:

e TUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (U3HKU Ha OA30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO rojlaM O0yUEHUS;

e cojJepkaHue yuyeOHoro npeamera «Pusuka» Mo rojgaM 00ydyeHusl.

dusuka Kak Hayka O HamOosee OOLIMX 3aKOHaX NPUPOJIbl, BBICTyHas B
KayecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbIN BKJIAJ] B CUCTEMY
3HaHWM 00 okpyskaromeMm mupe. [1IkonpHbIM Kype PU3UKN — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHUM, H3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbu3udeckord reorpadueld W acTpoHOMHEH. lcmoap3oBaHWE M AKTHBHOE

npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpelensieT XapakTep U pa3BUTHE



pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUSI HOBBIX MAaTEpUANIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yuenue (PU3MKM BHOCHT OCHOBHOW BKJAJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy9YHOW KapTUHBI MHUpa OOydYarommuXxcs, B (HOPMHUPOBAHHE yYMEHUN MPUMEHSITH
HAy4HbIA METOJI MO3HAHUSI PY BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (usuku Uit YpOBHsSI CpelHEro o0Oiero oOpa3oBaHUs
NOJIOKEH PSAO WAEH, KOTOPbIE MOYKHO paccMarpuBaTh KaK MPUHLMIBL €rO0
OCTPOECHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBJISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHal U3 BCeX pa3zesioB (hU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HUKHU.

Hoesn eenmepanuzayuu. B cOOTBETCTBUU C HEMl MaTepuan Kypca (U3HKH
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBisieTcs
(bopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzaius mnpesrosiaraeT HCIOJb30BaHHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3nKkn Cc pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMaMu.

Hoesa  npuknaonou  nanpasnrennocmu. Kypc ¢Gu3ukd — mpenamonaraer
3HAKOMCTBO C HIIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOIMYECKUX MPHUIIOKEHUM
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocuszayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX JKOJOTMYECKMM MpoliemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0GJieM paliOHAIBHOTO MPUPOJIOTIONB30BAHUS M DKOJIOTMUECKONW 0€30MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH HAa YPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (u3uUeckue Tteopur ((GopMHUpPOBAHUE MPEACTABICHHUHN O

CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posiv (GyHAaMEHTAIbHBIX 3aKOHOB U



NPUHIIUTIOB B COBPEMEHHBIX TMPEACTABJICHHUSIX O TPHUPOAE, TpaHUIAX
NPUMEHUMOCTH TEOPHH, JJs ONHCAaHUS EeCTECTBEHHO-HAYYHBIX SBJICHUM W
MIPOIIECCOB).

CHUCTeMHO-ACSATEIPHOCTHBIN TOJIX0/T B Kypce (U3HKU PEean3yeTCs MPEexIe
BCEro 3a CYET OpPraHM3aldd SKCIIEPUMEHTAIBHON AESITETbHOCTH OO0YYaroIIMXCsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIC B MporpaMme 1o ¢Gu3nke oOBEIUHEHBI B OOIIMHA CITHUCOK YYCHHUYCCKUX
MpaKkTUYeCKux padoT. BeieneHne B yka3aHHOM MepedHe JIabOpaTOpHBIX PadoT,
NPOBOJUMBIX JJIi KOHTPOJSI W OLEHKH, OCYIIECTBISIETCS Y4YaCTHUKAMH
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHamieHuss kabunera ¢Gm3uku. Ilpm 3TOoM oOecrieunBaeTcs OBJIAJCHHE
OOyYarOIMMHUCS YMEHHUSAMH TIPOBOJIUThL KOCBEHHBIE W3MEPEHUS, HWCCIICIOBAHMS
3aBUCUMOCTEH (U3MYECKMX BEIMYMH M TIOCTAHOBKY OIBITOB 10 IPOBEPKE
NPEIJIOKEHHBIX TUIIOTES.

Bosibiioe BHMMaHWE yAENSAETCS PEHICHUIO PAcYETHBIX M KadyeCTBEHHBIX
3amay. [Ipu 3TOM AJis pacU€THBIX 3a1ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIBIO, TIO3BOJISIONINE MPUMEHSTh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nesoB. /[ KadyeCcTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsl (PU3NYECKUX SBICHUM W TMPOIECCOB B OKPYIKAIOIICH
KU3HM, Tpelyrolue BbIOOpa (U3UUECKOW MOJenu JJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOecTleueHni0 ydeOHOro mpoliecca 0a30BBI ypOBEHb Kypca
(hU3UKHM HA YPOBHE CPEIHETO OOIIEro 00pa30BaHMs JOJKEH U3ydaThCsl B YCIOBUSIX
MPEeAMETHOrO0 KaOWHeTa (PUM3HKM WM B YCJIOBHSIX MHTEIPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKia. B kaOuHere (pu3uku MOHKHO OBITH

HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B



mporpaMme 1o U3NKE YUSHUYECKHX MPAKTUYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JleMoHCcTpalluoHHOE 00OpyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHOW JOCTAaTOYHOCTH U  OOECIEYMBAET IMOCTAHOBKY
MEPEUYNCIICHHBIX B MporpaMMe 10 (U3WKE KIFYEBBIX JIEMOHCTpAIUi st
WCCJICIOBAHMSI  W3Y4YaeMbIX  SBJICHUH H  TPOILECCOB, OMIHPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 00OpynOBaHME JI YUYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydalmmxca. TemMaTH4ecKue KOMIUICKTHI
1a00paTOpHOTO OOOPY/IOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEpPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JabOpaTOpuil.

OCHOBHBIMU LEJIAMH U3y4YeHUs (PU3UKHU B 001IEM 00pa30BaHUHU ABJISIFOTCS:

e (¢dopMHpOBaHHME HHTEpECa W CTpeMJieHUs OOyYaromMxcss K HayqYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJe TIO3HAHUA U (popMHUpOBaHHE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (¢dopMHpOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3Y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

o ¢dopMHpOBaHHWE YMEHHM OOBICHITH SIBICHHS C HUCIOJIb30BAaHUEM
(bu3HYeCcKNX 3HAHUHM M HAYYHBIX JOKA3aTeIhCTB;

e (¢dopMHpOBaHWE TIPEACTABICHUA O POJIU (GUBHKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTimkeHne 3THX Leneld oOecreunBaeTcs PEIIeHHeM CIEAYIOIUX 337ad B

nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeIHEero o0Iero oopa3oBaHus:

e TpuoOpeTeHue CUCTEMBbl  3HaHHUU 00 o01ux (buznyecKux

3dKOHOMCPHOCTIX, 3aKOHaXx, TCOPUAX, BKJIrO4as MCXAaHHKY,



MOJIEKYJIAPHYIO  (PU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY W
AJIIEMEHTHI acTPOPU3UKH;

e (¢dopMHpOBAaHWE YMEHHH TPUMEHATh TEOPETHUECKHE 3HAHUS IS
oObsicHeHUs (U3MYECKUX SBJICHUHW B TMPUPOAEC U A TPUHATHUSA
MPAKTUYCCKUX PEIICHU B MIOBCEHEBHOMN YKU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHs] Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
bu3nueckoil MOJENbI0, 3a/Jay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue (PU3NYECKON MOJEIIU, aIeKBATHON yCIIOBUSAM 33a4H;

e TIOHMMaHHE (PU3NYECKUX OCHOB M MPHUHIHUIIOB JACHUCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOULYIO
cpeny;

e OBJAJCHUE METOJaMH CaMOCTOSITEJILHOTO IJIAHUPOBAHHUS WM TMPOBEICHUS
(GU3HYECKNX DKCIEPUMEHTOB, aHAIN3a M HHTEPIIpETaruu UHPOPMAIINH,
OTIPEJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3/JaHME YCJIOBUH I pPa3BUTUS YMEHUN NMPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (06a30BbIi YpOBEHb) Ha ypPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 4acoB (2 yaca B HEZIEIIIO).

[Ipennaraemsiii B mporpaMmme no GPu3nke rnepeyeHsb J1a00paTOPHbIX U
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIOBAHHBIM, YYUTEIh JCJIaeT BHIOOD
MIPOBEICHHUSI TAOOPATOPHBIX PA0OT U OMBITOB C YUYETOM MHIAMBHUIYAJTBHBIX

0COOCHHOCTEN 00yJaromuXCs.



COAEPKAHUE OBYUEHUA
10 KUIIACC

Pasznen 1. ®u3uka u METOAbI HAYYHOI'0 NO3HAHUS

®usnka — Hayka o npupoze. HayuHble MeToAbl MO3HAHUS OKpy:Karouero mupa. Poip skcnepuMeHTa U TEOpHUU B
npolecce MO3HaHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3BHKE.

MOJIGJ'II/IPOBaHI/IC (I)I/ISI/I‘IGCKI/IX SIBJICHUU U IMpOUICCCOB. HayLIHBIG runoTe3sl. u3nyecKkue 3aKOHbI U TCOpHUMN. FpaHI/IIIBI
IMPUMCHHUMOCTHU (1)I/I3I/ILI€CKI/IX 3aKOHOB. HpI/IHIII/IH COOTBCTCTBUA.

Pons u Mecto pusuku B popMHUPOBAaHUN COBPEMEHHOM HAyUYHOW KapTHUHBI MUpPa, B MPAKTHUYECKON JEATEIbHOCTU
JMIOEH.

Jlemoncmpayuu
AHaJioroBsie ¥ UGPOBLIE U3MEPUTEIbHBIC MPUOOPHI, KOMITBIOTEPHBIC TATUHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBuxkeHrne. OTHOCUTENIBHOCTh MEXaHUYECKOTO IBMKEHNA. CucrteMa orcuéra. TpaekTopusi.

[lepemenienne, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MATepUaibHOM TOYKH, HX
IPOEKIHUH HA OCH CUCTEMBI KOOpIAUHAT. CII0KEHHE IEPEMENIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEMHOE IBMXKEHUE. ['padMKu 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHUS, IyTH U NIEPEMEILICHUS MAaTEPUAJIbHON TOYKH OT BPEMEHH.

CBoOonHOe najzieHue. Y CKopeHrue CBOOOIHOTO MaJieHusl.

KpuBonmHeitHoe nBHKEHUE. [[BH)KEHHME MaTEpUalIbHOM TOYKH IO OKPYKHOCTHM C ITOCTOSSHHOM MO MOAYJIHO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAst ckOpocTh. Ileproa u yacrota oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHudyeckne ycTpoHcTBa M MPAKTHUYECKOE MPUMEHEHHE: CIHUJIOMETpP, JABWKCHHE CHApPSJIOB, IEMHBIC U PEMEHHBIC
nepeaavm.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MIUTKOCTPALIUS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKECHUS.
[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenne yckopeHusi CBOOOTHOTO MaCHHUS.

HamnpaBrienne CKOpOCTH IPHU ABMKEHUHU MO OKPY)KHOCTH.
Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul
N3ydyeHre HEpaBHOMEPHOTO IBUYKEHUS C LIE€JIbIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.



HccnenoBanre COOTHOLICHHUS MEXAY MyTSAMH, NMPOHJICHHBIMU TEJIIOM 3a IMOCJIEA0BATEIIbLHBIE PABHBIE MPOMEXKYTKH
BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUM C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHre nBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3yuenne nBuxeHus Teia, OpoIeHHOr0 TOPU3OHTAIIBHO.

Tema 2. lunamuxa

[Tpunumn otHocuTenbHOCTH ['anuies. [lepBbiid 3akoH HetoToHa. UHEpUManbHbIE CUCTEMBI OTCYETA.

Macca tena. Cuia. [puniun cynepno3uiiuu cui. Bropoi 3akon HeloTOHA 1711 MaTepuaibHOM TOUKHU. TpeTnil 3akoH
HprotoHa ajist MaTepuaibHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuiia tsoxectu. [lepBas kocmMuueckasi CKOpOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (mokosi, CkoiabxkeHus, kadeHnus). Cuna tpeHus. Cyxoe tpeHue. Cuia TpeHHs! CKOJIbKECHUS U
cuia TpeHus nokos. Koadgdumuent tpenus. Cuiia CONpoOTUBICHUSI IPU IBMKEHUU TeJIa B )KUJIKOCTH WU rase.

ITocTtynarensHOE U BpalaTeabHOE JBIKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENILHO OCH BpaiieHus. [lnedo cusbl. Y cinoBus paBHOBECHS TBEPAOTO TENA.

TexHuuecKkue yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: TTOAIITUITHUKH, IBUKEHUE NCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3axkoH Herorona.

N3mepenue cui.

CiioxxeHue cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTU OT JAeOpMaIiui.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U TIAICHUU.

CpaBHeHUME CWII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcioBus paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTY CUJT YIIPYTOCTH, BOZHUKAIOIINX B MPYXKUHE U PE3UHOBOM 00pasiie, oT ux aedopmariuu.

HccnenoBanue ycinoBuid paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKkonbl coxpanenus 6 Mexanuke

NmMnynbe maTepuanibHON TOYKU (TeNla), CUCTEMbl MaTE€pUaIbHBIX ToueK. MIMIynbCc CHIIBI U M3MEHEHUE HUMITYyJIbCca
TeJla. 3aKOH COXPaHEHUS UMITYJIbca. PEakTUBHOE IBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprus MaTepuaibHOM TOUKU. Teopema 00 U3MEHEHUH KUHETUYECKON SHEPTHUH.

[TorenunanpHas 3Heprus. [loTeHunanbHas 3Heprus ynpyro neGopMupoBaHHON npykuHbl. [loTeHIMabHas YHEPTUS
TeJa BOJIU3HM MOBEPXHOCTU 3EMJIH.



[ToTeHnMabHBIE U HEMOTEHIMATbHBIE CHIIbI. CBs3b pabOThl HEMOTECHIIMAIBHBIX CHUJI C U3MEHEHUEM MEXaHW4YeCKOU
SHEPI'UU CUCTEMBI TeJ. 3aKOH COXPAaHECHUS] MEXaHUYECKOU SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue ycTponcTBa U MPAKTUYECKOE MPUMEHEHNE: BOJIOMET, KOTIED, MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUU B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomeol

N3ydenne abCoMOTHO HEYNIPYTOro y1apa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanre cBsi3M pabOThl CWIBI C M3MEHEHHEM MEXAaHMYECKOW OJHEpPruM Tejla Ha IpUMEpe pPacTSKEHUS
PE3UHOBOIO KIyTa.

Pasnen 3. Mouieky/isipHas pU3NKa U TEPMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUHU U UX ONBITHOE 000CHOBaHHE. BpoyHOBCKOE JBUKEHUE.
Huddy3us. Xapakrep IBUKEHUS U B3aMMOJICHCTBUS YaCTHI] BellecTBa. Mo/iesii CTPOEHUs Ta30B, KUIKOCTEH U TBEPABIX
TeI U OObSICHEHUE CBOMCTB BEUIECTBA HAa OCHOBE ATUX Mojeneil. Macca u pazmepsl Mosiekyls. KonuuecTBo BellecTsa.
IToctrostnuast ABorajipo.

TemnoBoe paBHoBecue. Temrieparypa u e€ usmepenue. lllkana remmneparyp Llenbcus.

Mopens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM HACAIBHOTO rasa.
AOGcomnoTHas TeMIepaTypa Kak Mepa CpelHed KMHETHMYECKOW HSHEpruy TEIUIOBOrO ABMXKEHHUS dactull rasza. [llkana
temneparyp KeneBunHa. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon JlamberoHa. M3omponecchl B
UJCAIbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeacTaBieHUE H3OIMPOIECCOB: H30TEpPMa,
nu30xopa, uzobapa.

TexHuueckue ycTpoiicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThI, 10KA3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIlECTBa, PoTorpaduu MOJIEKyYI OPraHuYECKUX COSTMHEHUM.

OnpiThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita LlTepHa.

OnBIThI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBHS.

Mogens, WILTIOCTPUPYIOIIAS TPUPOLY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnbIThI, WTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UIEATIBHOTO ra3a, U30IPOLIECCHI.

Vuenuueckuil 9KCnepumeHnm, 1abopamophvle pabomol



Onpenenenue macchl BO3[yXa B KJIaCCHOW KOMHATE€ Ha OCHOBE H3MEPEHHM 00bEMa KOMHATBHI, IaBICHUS H
TEeMIIepaTypbl BO3/yXa B HEW.

HccnenoBanrie 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSHUS pa3peKeHHOTro rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmoaunamuyeckas cucreMa. BHyTpeHHsst SHEprus TEPMOJMHAMHUYECKOW CHUCTEMbI M CIOCOOBI €€ HM3MEHEHUS.
KonuuectBo TtemnoTsl W pabora. BHyTpeHHsst SHEprus OJHOATOMHOIO HJ€albHOro Trasza. Bujel Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIHUSA, HW3JIydeHHe. YelnbHas TeIIoEMKOCTh BelecTBa. KoanyecTBO TEIUIOTH MpU
TeIIonepeaaye.

[Tonsitue 06 aguabatrHoM nporecce. [lepBrliii 3akoH TepMouHaMUKH. [IpruMeHeHre nepBoro 3akoHa TEPMOJIMHAMUKHI
K u3orpoiieccam. I'papuyeckas nHTepnperanus padboThl rasza.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B MIPUPOJIE.

TennoBeie MamuHbl. [IpUHIUIBI AEHCTBHS TEIUIOBBIX MaiiuH. [IpeoOpa3oBaHus 3HEpPruM B TEIUIOBBIX MalllMHAaX.
Kosddunment noneznoro paeiictBus tersioBoid MamuHbl. [ukn KapHo u ero kosd@uimeHT moje3Horo JencTBUS.
DKOJIOTUYECKHUE MPOOIEMBbI TETNIOIHEPTETUKH.

TexHuueckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHHE: IBUTraTelb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK,
KOHUITUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEW SHEPrUM Teja MPU COBEPIICHUHM PadOThI: BbUIET MPOOKH M3 OYTBUIKM MOJ JACHCTBUEM
CKaToro BO3/yxa, HarpeBaHue »(upa B JJATYHHOU TpyOKe myTéM TpeHus (BUI€0A€MOHCTpaIus).

N3meHeHue BHYyTpEeHHEH sHEepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OmbIT 110 aAMA0ATHOMY PAaCIIMPEHHUIO BO3/yXa (OIBIT C BO3/YILIHBIM OTHHBOM).

Mopenu napoBoi TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIs.

Vuenuueckuu sxcnepumenm, 1abopamopHsle pabomei

N3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u koHjaeHcauus. VMcnapenue u kunenue. AOCONIOTHAS U OTHOCUTENbHAs BIAXXKHOCTh BO3/yXa.
Haceiuennsiit nap. Y aenbHas TerioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JaBJICHHUS.

Trépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHM3OTPOIUS CBOMCTB KpHUCTAUIOB. JKHUJIKHE KPUCTAILIBI.
CoBpemeHnHble MaTepualsl. [InaBnenue u Kkpuctamusanus. Y ieapHas Teriora rmiasiaeHus. Cyoaumanus.

VYpaBHeHuE TeoBOro danaHca.

TexHuueckre ycCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TUIPOMETP U TMCUXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU
MOJIy4EeHHs] COBPEMEHHBIX MaTeprajoB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Crioco0bl U3MEPEHUS BIIAYXKHOCTH.



HaOmnronenne HarpeBaHus U IJIaBJICHUS! KPUCTATMYECKOTO BEIIeCTBRA.
JleMoHCTpanusi KpUCTAIUIOB.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomeol

N3mepeHne OTHOCUTENIBHOU BIa)KHOCTH BO3AyXa.

Pasznen 4. DiekTpoauHaMuka

Tema 1. Inekmpocmamuka
OnekTpu3anus Tell. DJEeKTpUYecKui 3apsiia. J[Ba Buaa SJIEKTpUUECKUX 3apsaoB. [IpoBOAHMKM, AUINCKTPUKH U

IMMOJYIIPOBOJHHUKMH. 3aKkoH COXpaHCHU SJICKTPUUCCKOI'O 3apsaa.

B3anmoneiictBue 3apsaaoB. 3akoH KyioHa. TodeuHblid 3JIEKTPUYECKUN 3apsl. DJIEKTpUUecKoe noie. Hanpsyk€HHOCTD

QJICKTPHUYCCKOTO IT0JIA. HpI/IHIII/IH CYHNCPIO3HUIUHU IJICKTPUICCKHUX nojeu. JImaumn HaHpH}KéHHOCTI/I QJICKTPUYICCKOI'O ITOJIA.

Pabota cun snekrpocrarnyeckoro nodis. Ilorenuman. Paznocts moteHnumanos. IIpoBOJHUKM W JTUANEKTPUKUA B

QJICKTPOCTAaTHYCCKOM II0JIC. HHBJ’ICKTPI/I‘ICCK&SI IMPOHHULIACMOCTD.

OnextpoéMKocTh. KonpeHcarop. DneKTpoEMKOCTb IIIOCKOTO KOHJAEHCATOpa. DHEPIHsl 3apsHKEHHOT0 KOHIEHCATopa.
TexHudyeckne yCTpoiCTBa U MPAKTUYECKOE MMPUMEHEHHE: DJIEKTPOCKOII, JJIEKTPOMETP, dIEKTPOCTaTUUECKas 3allluTa,

3a3eMJICHHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN alapaT, CTPyHHBIA PUHTED.

Jlemoncmpayuu

YCTpONCTBO U PUHLIMUIT IEUCTBUS JJIEKTPOMETPA.

BzaumopenicTBrEe HA3IEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX TEJI.

[TpoBOIHHUKH B BJIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIADJIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAJM IUIACTHH, PACCTOSIHUST MEXIYy HUMH U

}IHSHGKTPHHGCKOﬁ IMPOHHULIACMOCTH.

TOK.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUS 3JIEKTpUUeCcKOro Toka. Mctounumku toka. Cuna toka. I[locTossHHBIN

Hanpsixenue. 3akon OMa i1 ydacTka Lemu.
DJIEKTPUUYECKOE CONMPOTUBIICHUE. YJEIbHOE COINpOTHBIEHUE BemiecTBa. [locienoBarenbHoe, MapalieNIbHOE,

CMCIIaHHOC COCANMHCHNEC ITPOBOJHHUKOB.

Pabora QJICKTPUYICCKOI'O TOKaA. 3aKkoH JI)KOYJBI—.HGHHEL MOoONHOCTh QJICKTPHUYCCKOI'O TOKaA.



DNeKTpOABIKYIIAs CUJia U BHYTPEHHEE COIMPOTHUBIIEHHE MCTOYHUKA Toka. 3akoH OMa njsi MOJHOW (3aMKHYTOM)
aneKkTpuyeckon nenu. Koporkoe 3amMbIKkaHue.

DJIEKTPOHHAsT TPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBHCUMOCTH COIPOTUBJIEHHS METAIOB OT TEMIEPATYpPHI.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. COOCTBEHHass W NpPUMECHAs NPOBOAUMMOCTb IMOJYNPOBOAHUKOB. CBOICTBAa p—n-nepexoja.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX AJIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOUALINS. DIEKTPOIIH3.

DIIEKTpUUECKUN TOK B Ta3zax. CaMOCTOATENbHBIN U HECAMOCTOSATENBHBIN pa3psan. Monnus. [1nazma.

TexHuyecknue ycCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIEPMETpP, BOJBTMETP, PEOCTAT, MCTOYHHUKU TOKa,
AJIEKTpOHArpeBaTesibHble IPUOOPHI, JIEKTPOOCBETUTENIbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH HOJ,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN TUO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTb COINPOTUBIICHUS UWJIMHIPUYECKUX NIPOBOJHMKOB OT JJIMHBI, IUIOMIAAU IONEPEYHOIO CEYEHUs M
MaTepuaa.

CmMemaHHOe COeIMHEHUE TPOBOAHUKOB.

[IpssMoe wu3MepeHHe >IIEKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHME TalbBaHMYECKOTO JJEMEHTa M OIEHKA
BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHUMOCTb COIIPOTHUBJIEHUSI METAJJIOB OT TEMITEPATYPBHI.

ITpoBOAMMOCTB BJIEKTPOJIUTOB.

HckpoBoii paspsia ¥ MPOBOJAMMOCTb BO3yXa.

OIHOCTOPOHHSSI TPOBOJUMOCTD IMOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3eKTpoABUKYIIEN CUIIbI HCTOYHHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHS.

Habiroienue snexrponamnsa.

MexnpeaMeTHbIe CBA3H

N3yuenune xypca ¢usuku 6azoBoro ypoBHA B 10 Kjacce OCYHIECTBISIETCS C YYETOM COJAEPKATEIbHBIX
MEXKIPEIMETHBIX CBSI3eH ¢ KypcaMu MaTEMaTUKU, OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAYyYHOI'O MO3HAHUA: SBJIICHHME, HAay4YHbIA (DaKT,
runoresa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHUsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MO/IEIb, U3MEPEHUE.

Mamemamuxka: penieHre CUCTEMbI ypaBHEHHM, IMHeWHas QyHKIMs, Tapadosa, runepoosa, ux rpa@uku U CBOMCTBA,
TPUTOHOMETPUUYECKHE (PYHKIUU: CHUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLMH HA OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.



buonozusa: Mmexannueckoe IBHKEHHE B KUBOU mpupoje, 1uddysus, ocMoc, TEMI00OMEH KUBBIX OPraHU3MOB (BU/IbI
TEIJIoNepeaun, TEIMJI0OBOE PABHOBECHE), DIIEKTPUUECKUE SIBJICHHS B 5KMBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAS. Macca, TEIOBBIE
CBOMCTBa TBEPABIX TEJ, XKUIAKOCTEM M Ta30B, AJIEKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAs IHCCOLMALIMS,
raJjbBaHHKA.

l'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHUE TBUKEHUN C UCIOJIb30BAHUEM MEXAaHHU3MOB, YUET TPEHHUS B TEXHUKE, MOJUIUITHUKH,
UCII0JIb30BaHUE 3aKOHA COXPAHEHHUS UMITYJIbCa B TEXHHUKE (paKkeTa, BOJIOMET U IPYTUE), ABUTATENb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOM XOJIOAWJIBHHUK, KOHJIMLHUOHEP, TEXHOJOTUHU IOIYYEHHUS COBPEMEHHBIX MAaTE€pHalioB, B TOM
4uclie HAaHOMATEepUajoB, MU HAHOTEXHOJOTHM, DJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KCEPOKC,
CTpYHHBII NPUHTEP, dIIEKTPOHATrpEBaTEIbHbIE MPUOOPHI, TEKTPOOCBETUTENbHBIE TPUOOPHI, TaIbBAHUKA.

11 KUIACC

Paszneun 4. DinekTpoauHaMuKka

Tema 3. Macnummnoe none. I1eKmpomacHumMHas UHOYKYUA

[TocTosiHHble MarHuThl. B3anmoneiicTBHe MOCTOSIHHBIX MarHUTOB. MaruutHoe mnoJie. BeKTop MarHUTHOW WHIYKIIUH.
[IpyuHIMT cynepno3ulli MAarHUTHBIX MoJiel. JInHuu MarHuTHOW MHAyKuu. KapTuHa TUHUI MarHUTHOW WHIYKIIMH OIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHOoe T0Jie MPOBOJHMKA C TOKOM. KapTwHa JIMHMN WHAYKIIMU MArHUTHOTO TMOJS JUIMHHOTO MPSMOTO
IIPOBOJIHMKA U 3aMKHYTOTO KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzauMoaeicTBie mMpoBOTHUKOB
C TOKOM.

Cuna AmMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib M HampabiieHHE. J[BIDKEHHE 3apspDKEHHOM 4YacTUIBI B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cunsl Jlopenna.

SIBneHue OHNEKTPOMArHUTHOW WHAYKIMU. [IOTOK BeKkTOpa MarHUTHONW WHAYKIWU. OJEKTPOJBIKYIIAs CHJa
WHYKIUH. 3aKOH 3JIEKTpOMarHuTHOW uHAyKiuu dapases.

BuxpeBoe anekTpudeckoe mosie. IIEKTPOABMIKYIIAS CUJIa MHAYKIIUA B MPOBOJHUKE, JBIKYIIEMCS TTOCTYNaTEIbHO B
OJIHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTD. SIBIEHNE CAaMOMHAYKIIUU. DJICKTPOJIBIKYIIAsI CHJIa CAMOUHAYKITUU.

DHeprus MarHUTHOTO TIOJISI KATYIITKA C TOKOM.

DNIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue ycTpoHCTBA M NPAKTUUYECKOE TPUMEHEHHE: TIOCTOSHHBIE  MArHUTHI,  AJIEKTPOMArHUTHI,
AIEKTPOABUTATENh, YCKOPUTEH DJIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu



OnbIT Ipcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHMKM MHAYKIMY MarHUTHOTO MOJIS.

B3aumoperictere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHnE PNEKTPOMArHUTHOW UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTb JIEKTPOJABUKYILIEH CHIIBI MHIYKIIMU OT CKOPOCTA U3MEHEHHUSI MAarHUTHOTO MOTOKA.
SIBiIeHNE CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHre MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanue AeCTBUS IOCTOSTHHOIO MarHUTa Ha paMKy € TOKOM.
HccnenoBanue sBIIEHUS 2JIEKTPOMAarHUTHON MHIYKLHH.

Paspnen S. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOJ1€OaAHUA

KonebarensHast cucrema. CBoOOHBIE MeXaHMYeCKUe KoseOaHus. ['apmonuueckue kosebanus. Ilepuon, vactora,
amrutyaa U ¢asza kojeOanuil. [IpyxuHHBIM MasTHUK. MaTeMaTMueCKUid MAasTHHUK. YPpaBHEHHE TapMOHHYECKUX
kosjebanuii. [IpeBpailieHre SHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

KonebarenbHbiii kOHTYp. CBOOOJHBIE SJEKTPOMAarHUTHBIC KOJICOaHUS B HJACAIBHOM KoJie0aTeIbHOM KOHTYDE.
AHaJIOTUs MEXJy MEXaHUYECKUMH W SJEKTPOMArHUTHBIMH KojeOaHusmu. dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPI'uM B UJ€aTbHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux KojaeOaHusx. BeIHyKeHHbIe MeXaHUnuecKue KojieOanus. PesoHanc. BeiHyX1eHHBIC
AJIEKTPOMArHUTHHIE KOJIeOaHus.

Ilepemennpiii TOK. CHHYCOMZANBbHBIA IEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE H
JIEVCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSIKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegada U MOTPEOJCHUE IEKTPUUECKONW SHEPTrUU. DKOJIOTUYECKUE PUCKH TPU
MPOU3BOCTBE EKTPOIHEprun. KynbTypa ncnosib30BaHusl 3JIEKTPOIHEPTUU B TTIOBCEAHEBHOM KU3HHU.

TexHUYeCcKHe yCTpOMCTBA U NMPAKTUUYECKOE NMPUMEHEHHUE: IEKTPUUYECKUM 3BOHOK, T€HEPATOP MEPEMEHHOTO TOKAa,
JIMHUU 3JIEKTPOIEpe1ay.

Jlemoncmpayuu

UccnenoBanue napamMeTpoB KojaebaTeIbHON CUCTEMbI (ITPY>KUHHBIM WJIM MAaTEMAaTUUECKUN MasTHUK).

HaOmronenue 3aryxaromux KojaeOaHuH.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

HabGmionenue pe3onanca.



CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA Y HANIPSKEHUS! OT BPEMEHHU) JUISl SJIEKTPOMArHUTHBIX KOJieOaHUH.

Pe3oHnaHc 1pu mocnenoBaTeNbHOM COEAMHEHNN PE3UCTOPA, KATYIIKHM MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanrie 3aBUCUMOCTH NIEPHOJIA MAJIbIX KOJIeOaHUM Irpy3a HA HUTU OT JJIMHBI HUTH U MacChl Tpy3a.

HccnenoBanre neEpeEMEHHOIO TOKA B LEMN U3 TIOCIIEIOBATEIBHO COCIMHEHHBIX KOHIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbBIE 60JIHbL

MexaHnueckue BOJIHBI, ycioBus pacnpoctpaHeHus. Ilepumon. CkopocTh pacnpoCTpaHEHMST M JJIMHA BOJIHBI.
[Tonepeunslie 1 MpoAoIbHBIE BOJHBL. MHTEpdepenus u Audpakiys MeXaHUYeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CIIOBUS U3JIyYEHUS AJIEKTPOMArHUTHBIX BOJIH. B3anMmHas opueHTanus BekTopoB E, B,
V B nanexkTpomMarHuTHOM BoOJHE. (CBOMCTBA DJJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, NPEJIIOMIICHHE, MNOJApU3aLus,
mudpakuus, uareppeperius. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[IkaJia 371eKTPOMAarHUTHBIX BOJH. [I[pruMeHeHNe 2JIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuuecknue yCTpOMCTBA W NPAKTHUYECKOE NPHUMEHEHHUE: MY3bIKAJbHBIE HWHCTPYMEHTHI, YJIbTPa3BYyKOBas
JMarHOCTUKA B TEXHUKE U MEJIULIMHE, Pajap, paiuONpUEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKA.

Hab6nronenue orpakeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILJIUTYI0M M 4acTOTOM KoJieOaHU M.

HccnenoBanre CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpPa)XEHUE, TMpeoMIIeHUE, TMojispu3anus, Aaudpaxius,
UHTEPPEPEHIIUSL.

Tema 3. Onmuxa

I'eomeTpuueckas onruka. [IpsMonnHEHOE pacIpOCTPAaHEHHUE CBETA B OJHOPOJIHOU cpene. JIyu cBera. TouyeuHblit
UCTOYHHUK CBETA.

OTtpakeHue cBeta. 3aKOHbI OTpakeHust cBeTa. [locTpoeHne n3o0pakeHuil B INIOCKOM 3epKaJie.

[Ipenomnenue cBeta. 3aKOHBI MpEIOMIIEHUSI cBeTa. AOCONIOTHBIN MoKa3aTenb npenoMieHus. [lonmHoe BHyTpeHHEe
otpaxkeHue. [IpenenbHbIid yroi MOJIHOr0 BHYTPEHHETO OTPAXKEHHUS.

Hucnepcust ceeta. CioxHbIi cocTaB 6enoro cera. L[Ber.



Coluparomue 1 pacceuBarolye JuH3bl. ToHKas jguH3a. DOKyCHOE pacCTOSIHUE W ONTHUYECKas Cujla TOHKOW JIMH3BI.
[TocTpoenue nzo0paxeHuil B COOMPAIOIIUX U pacCeUBAONINX JIMH3aXx. DopMysia TOHKOW JIMH3BL. Y BEJIMYCHHE, JTaBAEMOE
JIMH3O0M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBast ontuka. MHtepdepenius cBera. KorepeHTHbIe HCTOYHUKHU. YCJIOBHUS HAONIOJACHUS MaKCUMyMOB H
MUHHUMYMOB B UHTEP()EPEHIITMOHHOM KapTHUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakiusa cBera. JludpakiuuonHas pemérka. YcloBUE€ HAOMIOJCHUS TJIABHBIX MAaKCHUMYMOB TIpU IaJICHUU
MOHOXPOMAaTUYECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHudyeckue ycTpOMCTBa M MPaKTHUYECKOE NPUMEHEHME: OYKH, Jiyna, ¢oToamnmapar, MPOEKIIMOHHBIN ammapar,
MUKPOCKOTI, TEJIECKOT, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOISIPOU/I.

Jlemoncmpayuu

[IpssmMonuHetHOE pacpocTpaHeHUe, OTpaKeHUE U TIpeIoMIIeHHE cBeTa. ONTHYeCKUe MPUOOPHI.

[TonHoe BHYyTpeHHEE oTpaxkeHre. Mojielib CBETOBO/IA.

UccnenoBanrie CBONCTB U300paKCHUI B JIMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHinm crera.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonsipuszanuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3Mepenue nokasaresst NpeioMIICHUS CTEKIIA.

UccnenoBanre CBONCTB M300paKeHUI B JTMH3AX.

Habmronenue aucnepcuu cBera.

Paznesn 6. OCHOBBI CHIENUAIBHON TEOPUH OTHOCUTEIHLHOCTH
I'paHuIel NPUMEHUMOCTH KJIACCUYECKOM MeXaHukd. [locTymarel cHenualbHOM TEOPUHM OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTH MOJAYJIS CKOPOCTH CBETa B BaKyyMe, IPUHITUIT OTHOCUTEILHOCTH DUHINITEHA.
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAIIICHHUE JIJIUHBI.
DHeprus U UMMYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b MacChl C DHEPTHUEH U UMITYJILCOM PEIISITABUCTCKON YaCTHUIIbI. DHEPTHUs MTOKOS.

Pasznen 7. KBantoBas pusuka
Tema 1. Inemenmot K6aHMOB0I ONMUKU



®otonbl. opmyna [1nanka cBs3u SHEPTUU POTOHA C €r0 YaCTOTONH. DHEPTHUS U UMITYJIbC (POTOHA.

OtkpeiTre u uccnegopanue porodrddexra. Onwitol A. I'. CroneroBa. 3akoHbl poTodrddexra. YpaBHeHHUE DUHIITEHHA
st hotodddexra. «KpacHas rpanuiay pororddekra.

JlaBnenme cBera. OnbiTe! 11. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHudeckne YCTpPOWCTBA W TIPAKTHUECKOE TNpUMEHEHHue: (OTOANEeMEHT, (OTOAATYUK, COJIHEYHast Oartapes,
CBETOMO/I.

Jlemoncmpayuu

®oTo3(peKT Ha yCTaHOBKE ¢ MMHKOBOH MIIACTHHOM.

WccnenoBanue 3akoHOB BHeETHEro (poToaddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa mo paccesuuro o -yactuil. [Inanerapnas mozaens atoma. [locTynatel
bopa. Uznydyenue u nornonieHrne (OTOHOB MPHU MEPEX0/Ie aToMa C OJHOTO0 YPOBHS SHEPruu Ha Apyroi. Buasl ciekTpos.
CnekTp ypoBHEH SHEPTrUM aToMa BOJIOPOAA.

BousiHoBbIe cBoiicTBa yacTull. Bonnsl ne bpoiinsa. KopnyckyspHO-BOJHOBOH Jyaau3M.

CHoOHTaHHOE U BBIHYX/JICHHOE U3JIyYEHHUE.

TexHuyeckue ycTporcTBa U MPAKTHUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN aHaln3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenue JIMHbBI BOJHBI Ja3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul

HaOmronenue tuHe4aToro crekTpa.

Tema 3. Amommnoe aopo

DKCIEePUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHUs sapa. OTKpeITHE pagnoakTUBHOCTU. OnbiThl Pesepdopaa mo
ONpEJENICHUIO COCTaBa paJuoakTUBHOro u3inydeHus. CpoiictBa anbda-, Oera-, TramMma-uzinyyeHus. BrnusiHue
PaIMOaKTUBHOCTH Ha KUBBIC OPTaHU3MBI.

OTtkpeiTHE npoTOHA U HeWTpoHa. Hyknonnas monens siapa ['eitzen6epra—lBanenko. 3apsaa siapa. MaccoBoe 4ucio
anpa. M3ortorsl.

Anbda-pacnan. DIeKTPOHHBIM U IO3UTPOHHBIN OeTa-pacnaj. ['amma-u3iydyeHne. 3aKOH paJuOoaKTUBHOIO paciaa.

DHeprusi CBsI3U HYKJIOHOB B sifipe. AnepHbie cuiibl. [ledekT maccsl sapa.

SAnepHble peakuuu. /leneHue u cuHTe3 AA€EP.



Snepubiii peaktop. Tepmosiaepubiii cuntes. IIpoOnembl M NEPCHEKTUBBI AJIEPHOM IHEPreTUKU. DKOIOTHUYECKUE
ACIIEKTHI SJICPHOU SHEPIETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HA0JIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMOJIeicTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHuuecKkue yCTpOUCTBA U IPAKTUYECKOE IIPUMEHEHHE: JO3UMETD, Kamepa BUiibCoHa, AAEpHBIA PEaKTOpP, aTOMHAas
oomba.

Jlemoncmpayuu

Cu€TUMK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Paszgen 8. JDiieMeHTHI ACTPOHOMUM U acTPOGU3MKH

DTtanbl pa3BUTUS acTpoHOMUM. [IpuKkinagHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUH.

Bun 38€31H0r0 HeOa. Co3Be3aus, ipKkue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.

CoJiHeyHas cucTeMa.

Connne. ConHeuyHast akTUBHOCTh. Mctounuk sHeprum CosHiia U 3BE3/. 3BE3/IbI, UX OCHOBHBIC XapPaKTEPUCTHKH.
JlnarpamMma «CHEKTpaJbHbIA KJIACC — CBETUMOCTB». 3BE3/bI IJIABHOW MOCIIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» Uil 3BE3]l IJIaBHOM MOCJEA0BATEIbHOCTU. BHyTpeHHee cTpoeHue 3BE311. COBPEMEHHBIE MPEICTABICHUS O
MPOUCXOKACHUM U 3BOIOIMK COJTHIA U 3BE3/T. DTAllbl dKU3HU 3BE3].

Muneunsiii I[lyte — Hama [anaktuka. Ilonoxkenue u naBwkenue ConHua B ['amaktuke. Tumbel rajnakTuk.
Paanoranaktuku u kBazapbsl. YEpHBIE AbIPHI B siApax TATAKTHK.

Bcenennas. Pacuimpenue Beenennoil. 3akon Xa06ua. Pazoeranue ranaktuk. Teopus bosnbuioro B3peiBa. PennkroBoe
U3JIy4YEHHUE.

MacirabHas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenusi HEBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMIIBIOTEPHBIX MPWIOKEHUM [JIs OINpe/eieHus
MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIEC cO3Be3/usi CEeBEPHOTO MOMYIIAPUS U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, minanet, Maeunoro IlyTu.

O0o0maromiee NOBTOPEHUE

Ponb ¢usuku 1 acTpOHOMUY B SKOHOMHYECKOHN, TEXHOJIOTUUECKOM, COIMaIbHON M ATUYECKOU chepax NesaTeIbHOCTH
YeJIoBeKa, POJib U MECTO (PU3MKM M aCTPOHOMUU B COBPEMEHHOM HAy4YHOW KapTHHE MUpa, POJib (PU3UUECKON Teopuu B
dbopMupoOBaHUM TIPEJCTABICHUN O (U3MYECKOW KapTUHE MHpa, MeCTO (U3MYECKOW KapTHUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexxnpeaMeTHbIe CBA3H



N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kkiacce oOCYIIECTBISIETCS € YYETOM  COJEpKaTEIbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcaMu MaTEMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvie nonsamusi, CBS3aHHbIE C W3YUYCHHEM METOJOB HAy4YHOTO IO3HAHMS: SIBJICHUE, HAy4HbIH (akT,
runoTes3a, puznueckas BeJIMUYUHA, 3aKOH, TEOPUs, HAOII0ICHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/IEh, U3BMEPECHUE.

Mamemamuka: penieHUe CHUCTEMbl YpPaBHEHUMW, TPUTOHOMETpUUECKHE (PYHKIIMM: CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOMKJIECTBO, BEKTOPHI U UX ITPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB,
MIPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKIIMM, MPU3HAKUA TOJ00US TPEYTrOJBLHUKOB, OMPEACIICHUE IUIOMIAAN IJIOCKUX (UTYp U
00BéMa Tell.

buonoeus: snexrpuyeckue sBICHUS B KUBOW MPHUPOJIE, KojieOaTeabHbIE IBHKEHUS B KUBOW MPHUPOJIC, ONTUYECKUE
SIBJICHUA B )KUBOU MIPUPOJE, IEUCTBUE pAAUALIMN HA KUBbIC OPTaHU3MBI.

Xumusi: CTpOCHHUE aTOMOB W MOJIEKYJ, KpHUCTa/UIMUecKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl OOpa3oBaHUs
KPUCTAUIMYECKON PEUIETKH, CIIEKTPAJIbHBIN aHAIU3.

l'eoepaghusi: MarHUTHBIE TTOJTIOCA 3€MITH, 3aJI€KHW MATHUTHBIX Py, GOTOChEMKA 3€MHOM MOBEPXHOCTH, MPEJICKA3AHUE
3EMJIETPSCEHUM.

Texnonocus: JMHUAKM DJIEKTPOIEpPENAy, TE€HEPATOP IEPEMEHHOrO TOKA, JBJIEKTPOJBHUIrATENlb, WHIAYKIMOHHASA II€Yb,
panzap, paadonpuéMHHK, TeJIeBU30p, aHTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAas OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA INTPOI'PAMMDBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

OcBoenue yuyeOHoro npeamera «Pu3nkay Ha ypoBHE cpeHero obmiero odpazoBanus (6a30BbIi YPOBEHB) JOJIKHO
00eCTeunTh JOCTHKCHHE CIICIYIONINX JIMYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOTo mpenMera «Du3nkay JOJKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH
oOy4JarommMxcss PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMN, TMO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oOIIeCTBa, pACIIMPEHUE KU3HEHHOTO OIbITAa M OMBITA JIEATEILHOCTH B IMPOIECCE peaju3allid OCHOBHBIX HAIPaBJICHHM
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa’kaaHCKOro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKJAHCKOW MO3UIIMKM OOYYAIOIIETOCsi KaK aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHUMCKOTO
00111eCTBA;

NPUHITHE TPATUITMOHHBIX OOIIECUYETIOBEYECKUX TYMAHUCTUYECKHUX U JEMOKPATUUECKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpEcax TPaKJAaHCKOro oOOIIecTBa, YydacTBOBAaTh B
caMOYIIpaBJICHUHU B 00pa30BaTENbHON OpraHu3allnu;

YMEHHUE B3aMMOJICHCTBOBATh C COIMATIbHBIMU MHCTUTYTAaMHU B COOTBETCTBUU C UX (DYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTH4YECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCUUCKHUX YYEHBIX B 00JaCTH (DU3UKU U
TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMbI U ICHHOCTH, B TOM YHCJIE B JIEITEIIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsl SCTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

5) TpyaoBOro BocnMTaHMSA:

MHTEPEC K pa3NudyHbIM chepam mpodecCHOHaTBHOM AesSTENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (PU3UKOW M TEXHUKOM,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OyayIieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC MJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00J1aCTH (PM3UKU HA MPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IKOJIOTHYECKON KYJIbTYPhl, 0OCO3HAHHUE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX TTPoOIIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JACHCTBUM B OKpY’KArOIIEH Cpejie Ha OCHOBE 3HAHUS I1IeJIel YCTONYMBOIO Pa3BUTHS
YeJI0BEUECTRA;

pacuIMpeHre onbITa JACSITEILHOCTH YKOJOTUUECKON HAMIPABJIEHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOU JIESITEILHOCTH, TOTOBHOCTh B IIPOIIECCE U3YUCHHS (PU3UKU OCYIIECTBIATh MMPOCKTHYIO
U UCCJIEJ0OBATEIbCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC yYeOHbIE 1eCTBUA
Bba3osblie jjornyeckue qefcTBUA:

CaMOCTOATENIBHO (POPMYIHPOBATH U aKTyaJIU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENEIATH LENH IEITENBHOCTH, 3a1aBaTh TAPAMETPhl U KPUTEPUU UX JOCTHKECHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHNS B pACCMAaTPUBAEMbIX (PU3NYECKUX SBJICHUSAX;

pa3pabaTblBaTh IUIAH pPEIICHHUS NPOOJEeMbl ¢ YYETOM aHajdu3a HMMEIOUIUMXCS MaTepUalbHBIX W HEMAaTepuabHBIX
pecypcos;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh, OLICHMBATh COOTBETCTBHE pE3YJNbTATOB LEJISAM, OLEHHBAaTh PHUCKHU
MOCJEACTBUM JICITCIbHOCTH,

KOOPJIMHUPOBaTh W BBINOJHATH pabOTy B YCIOBUSIX pPEAJbHOIO, BHUPTYalbHOTO W KOMOWMHHPOBAHHOIO
B3aMMO/JICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TIPH PEIICHUH KM3HEHHBIX MTPOOJIEM.

Ba3oBblie uccienoBare/ibCKkue AeHCTBHUSA:

BJIAJ€Th HAYYHON TEPMUHOJIOTUEN, KIOUEBBIMU MOHITHIMU U METOJIaMU (PU3NYECKON HAYKHU;

BJIQJIETh HABBIKAMM y4E€OHO-HCCIIEOBATENBCKON M MPOEKTHON JEATENbHOCTH B 00JIaCTU (PUBHUKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pelIeHus 3a1ad (U3MYECKOro COAEpKaHUsA, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB NO3HAHMS;

BJIAJETh BHUAAMM JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOIO 3HAaHMS, €ro HWHTEpHpeTaluu, OpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyAIUSIX, B TOM YHCIIE IIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJU3UPOBATh 3a7ady, BBIJBUTATh TUIIOTE3Y €€ PEUICHUs, HAXOINUTh
apryMEHTHI JUIsl JOKA3aTeNbCTBA CBOMX YTBEPKIACHUMN, 3a1aBaTh IAPAMETPBI U KPUTEPHUU PEILICHHUS;



aHAJIM3UPOBATh IOJYYCHHBIE B XOJI€ PEUICHHS 3aJaud pPe3yJbTaTbl, KPUTUYECKH OIEHUBATh MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOW AESATEIHLHOCTH, B TOM YHUCIE NPU U3yYCHUU
busuKy;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 1O (PU3HUKE B MPAKTUIECKYIO 00JIaCTh )KU3HEACATEIHLHOCTH;

yYMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE HJICH, ITPEJIaraTh OPUTHHAIBHBIC TTOIXO0/IbI U PEIICHUS;

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

PabGora ¢ unpopmaumeii:

BJIAJIETh HaBBIKAMH TIONyueHUs wHPopManmu (U3HUECKOTO COACpX AHWS W3 HWCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIISTh MOUCK, aHAIN3, CUCTEMATH3AIMI0 U MHTEPIpPETAINi0 WH(OPMAILIMK Pa3INYHbIX BHIIOB U
dhopm npeacTaBICHUS;

OILICHMBATH JOCTOBEPHOCTh HH()OPMAIINH;

UCII0JIb30BaTh CpPEJACTBA WH(MOPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTMH B PENICHUM KOTHHUTHBHBIX,
KOMMYHUKATHBHBIX W OpPTaHW3aI[MOHHBIX 3a7ad C COONIOJICHHEM TpeOOBaHWN IPTOHOMHKH, TEXHUKH O€30IMacHOCTH,
THTUEHBI, PeCypCcoCcOepekeHUS, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3NYECKOTO COJNEPKAaHWs B Pa3IMYHBIX QopMmaTax ¢ yd€TOM Ha3HAYeHHS WHPOpMAIUU U
IIeJIEBOM ayJIUTOPHH, BEIOUpAsi ONTUMATBHYIO (DOPMY TPECTABICHUS U BU3YATU3AIIHH.

KomMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbI€ el CTBHUS:

OCYIIECTBIATH OOIICHNUE HA YPOKaxX ()M3MKHU M BO BHEYPOUHOU JIEATEIBHOCTH,

pacmo3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTYaIlMi U CMSTYATh KOH(JIUKTHI;

pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M MCTIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW U WHANBUIYAIBHON padOTHI,

BHIOMPATh TEMAaTUKY M METOBI COBMECTHBIX JEHCTBHUI C YYETOM OOIIMX MHTEPECOB M BO3MOYKHOCTEH KaXKIOT0 WiIeHa
KOJIJICKTUBA,;

NPUHAMATh TIeJTH COBMECTHOW ACSITETbHOCTH, OPTaHU30BbIBATh U KOOPAMHHUPOBATH JCHCTBHS MO €€ JOCTHKEHHUIO:
COCTaBJIATh TUIAH JCWCTBHIA, pacmpeiensiTh POju C Y4ETOM MHEHHH YYacCTHHKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOMN
paboThI;

OILICHMBATh KauyeCTBO CBOETr0 BKIaJa M KAXKIOTO YYacTHHKA KOMaHIbl B OOIIMI pe3yibTaT Mo pa3padOTaHHBIM
KPUTEPHSIM;

npejyiaraTh HOBBIE MMPOEKTHI, OLIEHUBATH UJICH C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETMYECKOE TIOBEJACHUE B PA3JIUYHBIX CHUTYallUsAX, MPOSIBISATH TBOPUYECTBO H
BOOOpakeHNEe, OBITh MHUITMATHBHBIM.



PeryisiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHBIE 1eiiCTBUA
Camoopranusanus:
CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00JIaCTU (DU3UKM U ACTPOHOMUU, BBISBIISITH
npo0JieMbl, CTaBUTh U (hOPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELICHUS] PACUETHBIX M KAUYECTBEHHBIX 3aJ1ay, IJIaH BBINIOJHEHUS MPAKTUYECKON
paboThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;
JaBaTh OLICHKY HOBBIM CUTYallUsM;
pacHIMpATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHU;
JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEILICHUE;
OLICHUBATh TPUOOPETEHHBIN OIIBIT;
CIIOCOOCTBOBATh (POPMUPOBAHUIO M TMPOSBICHUIO JIPYAUIMU B 00JacTH (U3HMKH, MOCTOSHHO IOBBINIATH CBOM
00pa3oBaTeIbHbIN U KYJIbTYPHbIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJICKT:
JaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM;
BJa/ICTh HaBBIKAMHU [O3HABATEIbHOM peQIEKCUH KAaK OCO3HAHMSI COBEpUIAEMBIX JEUCTBUI M MBICIUTENbHbBIX
IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCII0JIb30BaTh MPUEMBI PEIICKCUU ISl OEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;
yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;
IPUHUMATh MOTUBBI U apTyYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIESTEIbHOCTH;
NpUHUMATh ce0sl, MIOHUMas CBOU HEJOCTATKHU U JIOCTOMHCTBA;
NPUHUMATh MOTUBBI U apTyYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JESITEIbHOCTH;
NpU3HABATh CBOE MPaBO U MPABO APYTHX HA OLIMOKH.
B nponecce qocTukeHrs JMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MTPOTrpaMMBbl MO (PU3MKE /Jisi YPOBHSI CPETHETO OOIIETo
oOpa3oBaHus y 00y4arOIIMXCsl COBEPIICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUIEKT, MPeIoaralouii copMIUpPOBAHHOCTS:
CaMOCO3HaHMsl, BKJIIOYAIOUIET0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BHJIETh HaIpPaBJICHMS
pa3BUTHS COOCTBEHHOM AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOPETYJMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHUE,
CIIOCOOHOCTb aJIalITUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHHIO LIEJIM U yCIEXY, ONTUMU3M, UHULIIMATUBHOCTb,
YMEHHUE JIEUCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEN;
SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSIHME JIPYTUX, YYHUTBIBaThb €ro Mpu
OCYUIECTBJICHUH OOIICHUS, CHOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;
COLIMAJIBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh BBICTpAaWBaTh OTHOILIECHUS C JIPYTUMHU JIOJAbMH, 3a00TUTHCH,
NPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuennss B 10 Kkjacce mpeaMeTHbIe pe3yibTaThl Ha ©0a30BOM YpOBHE JIOJDKHBI OTpaXKaTh
c(hOpPMHPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MECTO (U3UKK B (POPMUPOBAHUHM COBPEMEHHON HAy4YHOW KapTUHBI MHUpa, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU Y TEXHOJIOIMH, B IPAKTUYECKOU JAEATEIbHOCTH JIOJIEH;

YUYHUTHIBATh TPAHUIIBI PUMEHEHUS M3YUYEHHBIX (U3MUECKUX MOJIENIeH: MaTepualibHas TOUKa, HHEPIMAIbHAS CHCTEMa
oTcuéra, abCOJIOTHO TBEPOE TENO, MACAIBHBIN Ta3, MOJACINU CTPOCHHS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelIeHnH (PU3NYECKUX 3a/1a4;

pacno3HaBaTh (U3HUECKHE SBICHUS (TPOIECCHI) U OOBACHITH WX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISPHO-
KMHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U DJICKTPOJAUMHAMHUKU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSAMOJIHUHEHHOE
JBIDKCHHE, CBOOOTHOE TIaJICHHUE TEJI, IBWKCHHE TI0 OKPYKHOCTH, HHEPIIUS, B3auMoiecTBrE Tel, 1uddy3us, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE JKHUJIKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00BhEMa Ted MPH HArpeBaHWM (OXJIAXKIEHWHU), TEIJIOBOE
PaBHOBECHE, WCIIAPEHHE, KOHJCHCAILMS, IUIABJICHUE, KPUCTAJUIM3alMsl, KUIEHUE, BJIAXHOCTb BO31yXa, IOBBIIICHHUE
JABJICHUSI Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXIY MapaMeTpamMu COCTOSIHHS raza B M30IpPOLECCaXx,
AJIEKTPU3ALMS TEJI, B3AUMOJACUCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHUYECKOE JIBIKCHHUE, HUCIOJb3ys (U3MYECKHME BEIMYMHBI: KOOpJWHATA, IyTh, IMEpEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, Macca Telld, CUJIa, UMITYJIbC TeJla, KHHETUYECKAsl SJHEPTHS, IOTEHIUAIbHAS SHEPTUsl, MEXaHUYECKas
paboTta, MexaHM4ecKasi MOIIHOCTD; MPU OMUCAHUU TPABUIHHO TPAKTOBATh (PU3UYECKUN CMBICI MCTOIb3YEMbIX BEJIIMYUH,
uX O0O3HAYCHUS W EIUHUIBI, HAXOAWTHh (OPMYJIbI, CBS3bIBAIOIIME JAHHYI (U3NYECKYI0 BEIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

OINMKCHIBATh N3YUCHHBIC TEIUIOBBIC CBOMCTBA TEJl U TETUIOBBIC SBJICHUS, UCTIONB3Ys (M3HMUECKUE BETUMYMHBI: JABICHHE
rasa, TeMIepaTypa, CpeIHssl KHHETUUECKasi SHEPTUsl XaOTHUYECKOTO JIBUKEHUS MOJIEKYJI, CPEIHEKBAIPATUYHASI CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSAS JHEprusi, padbora rasza, Kod3(h(UIMEHT TMOJE3HOTO JEUCTBHUS TEIJIOBOTO
JIBUTATEIIS;, MPU OMHCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT MCIOJIb3YEMbIX BEIWYMH, MX O0O3HAYEHUS U
€AMHUIIBI, HAXOUTh (POPMYJIBI, CBSI3bIBAIOIINE JaHHYIO (PM3MUECKYIO BEJIMUMUHY C IPYTUMHU BEIMYUHAM;

OMKCHIBATh HM3YyYECHHBIC DAJICKTPUUYECKUE CBOWCTBA BEIIECTBA W AJIEKTPUUECKHE SIBJIICHUS (IIPOIIECCHI), UCIOJIb3YSI
¢u3nUecKrue BETUYHMHBL DJICKTPUUYCCKUN 3apsll, AJIEKTPUUECKOE I0Je, HANPsSKEHHOCTh TMOJIA, IMOTEHIMAN, Pa3HOCTh
MOTEHIIMAJIOB; TIPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI HCIIOJIB3YyEMbIX BEJIMUYMH, UX O0003HAYECHUS U
€AMHUIIBL;, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTUMU BETUUMHAMU;

aHANMM3UPOBATh (U3MUECKHUE TIPOIIECCHI U SIBJICHUS, UCTIONB3Ysl (PM3UUECKUE 3aKOHBI U MIPUHIUIIBI: 3aKOH BCEMUPHOTO
Tsirotenust, [, II m III 3akonbr HproTOHA, 3aKOH COXpaHEHUS MEXAHUUYECKOW SHEPTHUM, 3aKOH COXPAHCHUS HMITYJIbCA,
OPUHLUIT CYTEPIO3UIUN CHJI, NMPUHIMUI PABHOIPABHUS WHEPUUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPUIO CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEIHEN KMHETHUYECKOW DHEPIUHU TEIUIOBOTO JBUKEHHS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MEePBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUs DJIEKTPUUYECKOTO 3apsiaa, 3akoH KyioHa,



OpU STOM pa3jinyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHYeCKOE BBIPAXKEHHE U YCIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIEC MPUHLIMUIBI IEUCTBUSI MAlIUH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3iuyarTh yCIOBUS UX
0€30MacHOro UCMOJIb30BAHMS B TTOBCETHEBHOM KU3HM;

BBITIOJIHATh SKCHEPUMEHTHl MO HMCCIIEOBAHUIO (PU3NYECKUX SIBIICHUW U TMPOIIECCOB C HCHOJIB30BAHHEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, mpu 3ToM (popmysMpoBaTh NpoOiemMy/3afady M THIOTE3y YYEOHOro 3KCHepUMEHTa, cOOMpaTh
YCTaHOBKY M3 MPEIJI0KEHHOT0 000pY10BaHUs, IPOBOJIUTH ONBIT U (HOPMYJIUPOBATH BHIBO/IbI;

OCYUIECTBJISTh MPSAMbIE M1 KOCBEHHbIE MU3MEPEHUs (PU3NYECKUX BEIIMYUH, MPU 3TOM BBIOMPATh ONTHUMAJIbHBINA CIOCO0
U3MEPEHHUS U UCII0JIb30BaTh U3BECTHBIE METO/Ibl OILICHKU MOTPEIIHOCTEN U3MEPEHMUI;

UCCJIeIOBATh 3aBUCUMOCTH MEXAY (PU3MUYECKUMHU BEIMYMHAMM C MCIOJb30BAHHEM MPSMBIX U3MEPEHHUM, IPU ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3YJIbTATHI MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEIMYMUH B BUJE TaOIUIL U
rpaduKoB, AeaTh BHIBOABI MO pe3yJbTaTaM UCCIEI0BAHMUS;

coOnroaTh mnpaBuiaa O€30MacCHOTO TpyJa HpPHU MNPOBEACHUM MCCIEAOBAHMN B paMKax Y4YeOHOTO SKCIEPUMEHTA,
y4eOHO-HCCIIEIOBATENIbCKOM ¥ TPOEKTHOW JIEATEIbHOCTH C HCHOJb30BAHHEM HW3MEPUTENbHBIX YCTPOHCTB U
1abopaTopHOTO 000PYIOBAHUS;

pemarb pacy€THbIC 3a/1a4u C SIBHO 3aJJaHHON (PU3MYECKON MOJEIbIO, UCTOIb3Ys (PU3UUECKUE 3aKOHbI U MPUHIIMIIHI,
Ha OCHOBE aHalW3a YCIOBHUs 3aJauM BBIOMPATh (PU3NYCCKYIO MOJCIb, BBIACIATH (QU3MICCKUE BEIUYNHBI H (POPMYIIBL,
HeoOXoUMbIe Jisi €€ pelleHus, MPOBOJUTH Pacd€Tbl M OLEHUBATH PEAIbHOCTh MOJYYEHHOIO 3HayeHUs (U3MUEeCKOM
BEJIMYUHBL;

peliarb KaueCTBEHHBIE 33/1aUi: BBICTPAMBATh JIOTHYECKH HEMPOTHUBOPEUMBYIO IIEMOUKY PACCYKICHHUHM C OMOpOM Ha
U3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHMUS;

UCIIOJIb30BaTh TMPU pEUICHUU YYEOHBIX 3a/7ad COBPEMEHHbIE HMH(POPMALIMOHHBIE TEXHOJOTUM MJiS TIOMCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIMM M MPEJCTABICHUSI Y4eOHOM M HAy4HO-NOMYJISIPHOM HMH(OpMALUU, MOJYYSHHOU W3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOIyYaeMyto HH(OPMAIIHIO;

OPUBOJUTh MPUMEPHI BKJIAJlAa POCCHUUCKUX U 3apyOekHBIX YUYEHBIX-(DU3MKOB B pPa3BUTHE HAYKH, OOBICHEHHE
IPOLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHU;

UCII0JIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KM3HU Il oOecrieueHHsi O€30MacHOCTH MpH
oOpalieHUM C NpubOpaMM M TEXHUYECKUMU YCTPOMCTBAMM, JUJIi COXPAHEHHUsS 3J0pPOBbS U COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKPYIKaIOLIEH CPE/IE;

paboTaTh B IpYIIE C BBHITOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATh pabOTy TpyMIbl, palliOHAIBHO
pacnpenensTh 00sI3aHHOCTH M TUIAHUPOBATh AESATENbHOCTh B HECTAHJIAPTHBIX CUTYallUSAX, aJ€KBaTHO OLEHUBATH BKJIAJ
Ka)KJIOTO M3 YYaCTHUKOB IPYIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K xonnmy oOyuenuss B 11 Kjacce npeaMeTHbIE pe3yibTaTbl Ha ©0a30BOM YpOBHE JIOJDKHBI OTpPaXKaTh
c(OpPMHUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUI:



JEMOHCTPHUPOBATh HAa MPUMEpPaxX Pojb U MeCTO PU3UKU B (HOPMUPOBAHUH COBPEMEHHON HAy4YHON KapTHHBI MHpA, B
pa3BUTUU COBPEMEHHON TEXHHUKH W TEXHOJIOTHHA, B MPAKTHYECKOW IEATEIbHOCTH JIIOJEH, IEIOCTHOCTh M EIUHCTBO
(bu3NYECKOI KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBI TIPUMEHEHUSI U3YYCHHBIX (DU3MUECKUX MOJIECH: TOUCUHBIA AJICKTPUUSCKUIN 3apsii, Tyd CBETa,
TOYCYHBIN UCTOYHHK CBETA, AJACPHAS MOJICTh aTOMa, HYKJIOHHAsE MOJIENTh aTOMHOTO siJipa MPpH pelieHN: (PU3NIeCKuX 3a1ad;

pacmo3HaBaTh (pu3nUecKue sBICHUS (MPOIECCHl) U OOBSICHATH MX HA OCHOBE 3aKOHOB AJIEKTPOJAMHAMUKH U KBAHTOBOM
GU3MKH: dJEKTpUUYECKas MPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MAaTHUTHOE JCHCTBHUS TOKA, B3aUMOJICHCTBHE
MarHUTOB, SJICKTPOMAarHWTHAs WHAYKIHS, JEHCTBHE MArHUTHOTO MOJI HA MPOBOJHUK C TOKOM M JBHKYIIUICS 3aps,
DIIGKTPOMArHUTHBIE KOJEOaHWs W BOJHBI, MPSIMOJIUHEHHOE paclpOCTpaHEHHE CBETa, OTPaKEHUE, NpPETOMIICHUE,
uHTepPepeHLrs, AUGpaKuys U TMOJsSpU3alis CBeTa, Aucnepcus cBera, (oroanekTpuueckuit rdpdext (hotorddexr),
CBETOBOE [IaBJICHWE, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa aroMa BOJOPOJa, E€CTECTBEHHAass W HCKYCCTBEHHas
pPaOaKTUBHOCTb;

ONMHKCHIBAaTh HW3YYCHHBIC CBOWCTBA BEIIECTBA (DJCKTPUUYECKHWE, MATrHUTHBIC, ONTHYECKHE, DIECKTPHUUECKYIO
NPOBOJAUMOCTh PA3IUYHBIX CPEll) U DJICKTPOMArHUTHBIC SIBJICHHS (TPOIECCHI), HMCMONB3Yys (HU3MUECKHUE BEIUYUHBL:
AIIEKTPUIECKUI 3apsij], CHUiIa TOKa, JIEKTPUUECKOe HAMPSIKCHHE, IEKTPHUECKOE CONMPOTUBIICHNE, PA3HOCTh MOTEHIINAJIOB,
AJIEKTPOJIBIKYINAsL CHJIa, paboTa TOKa, WHAYKIMS MarHUTHOTO TOJs, cuia Amrmepa, cuia JlopeHla, WHIYKTHBHOCTH
KaTYyIIKHA, YHEPTHS SJIEKTPHUECKOTO M MATHUTHOTO TOJIeH, IIEPUOJT U 9acToTa KoeOaHui B KoJieOaTeIbHOM KOHTYpE, 3apsia
M CHJIa TOKa B IPOIIECCE TAPMOHHYECKHUX DIIEKTPOMATHUTHBIX KoyieOaHWH, (OKYCHOE pacCTOSHHE W ONTHYECKas CHja
JIMH3BI, IPU OMTMCAHUH MPABUIIFHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHHUSI M €IMHUIIBI,
yKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETHUMHY C APYTUMHU BEJIMUNHAMU;

ONHKCHIBAaTh W3yUYCHHBIC KBAHTOBHIC SBICHUS U TPOIECCHI, HCIONB3YsSd (HU3MUECKHe BETUYHUHBI: CKOpPOCTH
AJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTa CBETA, SHEPTUS U MMITYJIbC (OTOHA, TIEPUOJ MOTypaciaia, YHEPrHsl
CBSI3M AaTOMHBIX sIIep, NMPU ONUCAHWUU TPABHIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIIOJIB3YEMbIX BEIUYHMH, HUX
0003HAYCHUS U CIMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEJIMUMHY C APYTUMHU BETUYMHAMH,
BBIYUCIISIT 3HAUCHUE (PU3NICCKON BETTMYHHBI,

aHAIIM3UPOBATh (PU3UYECKUE TPOIECCHl M SBJICHUS, WCIONB3Yys (DU3MUECKHE 3aKOHBI M TPUHIUIBL 3aKkoH Owma,
3aKOHBI  TOCJIEIOBATEILHOTO W  MMapaJJICIbHOTO COCJUHEHHs] TMPOBOJHUKOB, 3akoH JDxoyms—JleHma, 3akoH
AJIEKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSMOJWHEHHOTO paclpOCTpAaHEHHUS CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI
NpeJiOMJICHUSI CBETa, ypaBHeHUE OWHINTeWHAa s (oTodddexTa, 3aKOH COXpPAHEHUS DJHEPIUU, 3aKOH COXpPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHS 3JEKTPUYECKOTO 3apsAja, 3aKOH COXpAaHEHMsS MAacCOBOTO YHMCIA, MOCTynatel bopa, 3akoH
pPaZIMOaKTUBHOTO pacraja, MPH 3TOM pa3iuvarh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKCHHE U
yclioBUs (TpaHHUlIbl, 001aCTH) IPUMEHUMOCTH;

OTIPE/CTATh HANpaBICHHE BEKTOpa HWHIYKIIMM MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM, CHJIBI AMIIEpa U CHIIBI
Jlopenna;

CTPOHTH U OTMHCHIBATH N300pakeHNE, CO3/1aBaeMOE TNIOCKUM 3€PKAIOM, TOHKOH JINH30M;



BBITIOJIHATh SKCHEPUMEHTHl MO HMCCIIEOBAHUIO (PU3NYECKUX SIBJICHUW U TMPOIIECCOB C HCHOJIB30BAHHEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUU: MpH 3TOM (opMysHpoBaTh MpolsiemMy/3ajayy W TUIOTe3y YYEOHOro 3KCIEepHUMeEHTa, cOOMpaTh
YCTaHOBKY M3 MPEIJI0KEHHOT0 000PY10BaHUs, TPOBOJIUTH OMNBIT U (HOPMYJIUPOBATH BHIBOIbI;

OCYUIECTBJISTh MPSAMbIE M1 KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIIMYMH, MPU 3TOM BBIOMPATh ONTHUMAJIbHBINA CIOCO0
U3MEPEHHUS U UCII0JIb30BaTh U3BECTHBIE METO/Ibl OILICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIeIOBAaTh 3aBUCHUMOCTH (U3MYECKHX BEJIMYMH C HCIOJb30BAHUEM MPSIMBIX H3MEPEHHM: TMpU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3YJIbTATHI MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEIUYMH B BUJE TaOIUIL U
rpaduKoB, AeaTh BHIBOABI IO pe3yJbTaTaM UCCIEI0BAHMUS;

coOnroaTh mnpaBuiaa O€30MacCHOTO TpyJa HpPHU NPOBEACHUM MCCIEAOBAHUN B paMKax Y4YeOHOIO SKCIIEPUMEHTA,
y4eOHO-UCCIIEIOBATENIbCKOM M NPOEKTHOW JIEATEIbHOCTH C HCHOJb30BAHMEM HW3MEPUTENbHBIX YCTPONCTB U
1abopaTopHOTO 000PYI0BAHUS;

pemarb pacy€THbIC 3a/1a4u C SIBHO 33JJaHHON (PU3MUYECKOW MOJEIbIO, UCTOIb3Ys (PU3UUECKUE 3aKOHbI U MPUHIIMIIHI,
Ha OCHOBE aHalW3a YCIOBHUs 3aJaud BBIOMPATh (PU3NYCCKYIO MOJCIb, BBIACIATH (QU3MICCKUC BEIUYNHBI M (DOPMYIIBL,
HeoOXoIUMbIE Jisi €€ pelleHus, MPOBOJUTH Pacd€Tbl M OLEHUBATH PEAIbHOCTh MOJYYEHHOIO 3HauyeHus (U3MUEeCKOM
BEJIMUMHBL;

pelaTh KaueCTBEHHbIE 33/1a4i: BBICTPAMBATh JIOTHYECKH HEMPOTHUBOPEUMBYIO IIEMOUKY PACCYKICHHUM C OMOpOM Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHHUS;

UCIIOJIb30BaTh TMPU pEUICHUU YYEOHBIX 3a/7ad COBPEMEHHbIE HMH(POPMALIMOHHBIE TEXHOJOTUM MJiS TIOHCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIMM M MPEJICTABICHUSI Y4eOHOM M HAy4HO-NOMYJISIPHOM HMH(OpMALUU, MOJYYCHHOU W3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;

OOBSACHATH NPUHIIMIBI IEUCTBHUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3auyarh yCcJIOBUS UX 0€30MMacHOr0
UCIIOJIb30BaHUS B TOBCEAHEBHOM JKU3HU;

OPUBOJIUTh NMPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
POLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KM3HU Il oOecrieueHHs] O€30MacHOCTH MpH
oOpalieHUM C nOpubopaMM M TEXHUYECKHMU YCTPOWCTBAMM, JUJIi COXPAHEHHUsS 3J0pPOBbS U COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKPYIKaIOLLEH CPEIE;

paboTaTh B IpYIIE C BBHITOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATh pabOTy TpyMMbl, palliOHAIBHO
pacnpenensiTh 00sI3aHHOCTH M TUIAHUPOBATh AESATENbHOCTh B HECTAHJIAPTHBIX CUTYAllUSIX, aJ€KBaTHO OLEHUBATH BKJIAJ
KaXKJIOTO M3 YYaCTHUKOB IPYIIbI B PEIIEHHE PACCMATPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBanue KoaunvecTBo yacos
Ne DJIeKTpPOHHBIe (HU(POBHIE)
pa3jejioB M TeM KoHnTpoJubHbIe IIpakTU4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
nporpamMmmMsbl padoThI padoThbI
Pazgen 1. DUSUKA U METOJIbI HAYYHOI'O ITIO3HAHUS
11 ®dusuKa 1 METOBI ) 0 but6mmoreka [{OK
' HAay4YHOT'O MMO3HAHUA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bubnuorexka [JOK
2.1 Kunemaruia > 0 https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
2.2 Jluamuica 7 0 https://m.edsoo.ru/7f41bf72
3aKOHBI Eubs 1OK
noIoTeKa
23 COXPATCHIA B 6 I https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
OCHOBBI
11 MOJIEKYJISIPHO- 9 1 bu6nuoreka [IOK
' KUHETUYECKOMH https://m.edsoo.ru/7f41bf72
TEOPUHU
39 OCHOBBI 10 0 bubmuorexa [[OK
' TEPMOIUHAMUKHI https://m.edsoo.ru/7f41bf72




ArperaTHblie

13 COCTOSIHUA 5 but6mmoreka [{OK
' BelecTBa. Pa3oBLIe https://m.edsoo0.ru/7f41bf72
MEPEXOJIbI
Hroro no pazaeny 24

Paznea 4. JIEKTPOJAUHAMMUKA

but6mmoreka [{OK
4.1 DMEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIM
49 AEKTPUUECKUH TOK. 12 bubmuorexa [JOK
' Toku B pasmuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68

[NPOTPAMME




11 KITACC

HaunmeHoBaHue

KoanuyecTBO 4acos

Ne duekTpoHHbIe (LM pPOBbLIE)
paszieoB U TeM Konrpoubnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NMporpamMmbl padoThI padoThI
Paznen 1. JIEKTPOJUHAMMUKA
MarnurtHoe noiie. BuG LIOK
HOINOTEKA
1.1
INCKTPOMATHHUTHAS 1 1 3 https://m.edsoo.ru/7f41¢c97¢
WHIYKIAS
Hroro no pazaeny 11
Paznea 2. KOJIEBAHUS U1 BOJIHbBI
Mexanunueckue u
2.1 JIEKTPOMATHUTHBIE 9 0 1 bubmorexa HOK
’ p https://m.edsoo.ru/7f41¢c97¢
KoJe0anus
Mexannueckue u
2.2 IIEKTPOMATHUTHEIE 5 1 0 bubmorexa HOK
’ P https://m.edsoo.ru/7f41¢97¢
BOJIHEI
bu6mmoreka [JOK
2.3 Onmika 10 0 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OCHOBBI CITEIUAITBHON
TEOPUHU
OTHOCUTEJIbHOCTH

bubmnorexa [HOK
https://m.edsoo.ru/7f41¢97¢




Hroro no pazaeny 4

Paznean 4. KBAHTOBASA ®U3UKA

41 DJIEeMEHThI KBAaHTOBOM 6 0 0 bubmuoreka [JOK

’ OIITUKH https://m.edsoo.ru/7f41¢c97¢
bubnuoreka [JOK

4.2 Crpoenue aToma 4 0 0 https://m.edsoo.ru/7f41c97¢c
bubmnorexa [HOK

4.3 ATOMHOE AP0 > 0 0 https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DneMEHTHI aCTPOHOMUU . i 0 bub6numoreka [IOK
’ U aCTPODHU3UKH https://m.edsoo.ru/741¢97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 0 0 bubmnoreka [IOK
' HOBTOPEHHUE https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4
PesepBHOE Bpems 3 0 0
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOTPAMME




IHHOYPOYHOE IIVIAHUPOBAHHUE

10 KJTACC
KoanuecTBo yacos JlaTa npoBeaeHust
Nen/m | Tema ypoka Beero Kontpoasnbie | Ilpakruueckue
padoTsI padoThI

1 ®usuka — Hayka o npupone. Hayunsie 1 0 0
METO/bI TO3HAHUS OKPYKAIOLIEro MUpa 01.09 2025r.
Ponb 1 mecTo ¢usuku B popMUPOBaHUU

2 COBPEMEHHOM HaYyYHOU KapTUHBI MUpPa, B 1 0 0 03.09
MPAKTUYECKON JeATEIbHOCTH JIFOIEH
MexaHnudeckoe ABUKEHUE.

3 OTHOCHUTENIBHOCTh MEXaHUYECKOTO 1 0 0
neuxkeHus. [lepemenienue, CkopocTs, 08.09
YCKOpEHHUE

4 PaBHOMEpHOE NMPAMOJIIMHETHOE JBUKEHUE 1 0 0 10.09

5 PaBHOYCKOpEHHOE MPAMOJIMHEITHOE | 0 0 15.09
JIBIKEHUE

6 CBobonHoe naseHue. Y CKOpeHue | 0 0 17.09
CBOOOJTHOTO TIAJICHUS

7 KpHBonHHeﬁHvoe JIBIDKEHHE. /BrKeHHe 1 0 0 2209
MaTepuaibHOU TOUYKHU MO OKPYKHOCTH

8 [puHIKO OTHOCHTENBHOCTH [ amuies. 1 0 0 24.09

WNuepumanbHbie cuctemsl otcuera. [lepBriit




3ak0oH HeroToHa

Macca tena. Cuna. [punnun
Cynepno3unuu cui. Bropoi 3akoH
HprotoHa s MatepraibHON TOUKH

29.09

10

Tpernii 3axkoH Hpr0TOHA 17151 MaTEpUAIIBHBIX
TOYEK

01.10

11

3aKoH BCEMHUPHOI'O TATOTCHUA. Cuma
TSOKCCTH. HCpBaﬂ KOCMHUYCCKAA CKOPOCTH

06.10

12

Cwuita ynpyroctu. 3akoH I'yka. Bec tena

08.10

13

Cuna tpenus. Koadpduuuent tpenus. Cuna
COTIPOTHUBIICHUS NPHU ABMKEHUH TeJla B
AKUJIKOCTH WU Ta3e

13.10

14

[ToctynarenbHOE U BpaniaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO TeEa.
Mowment cumsbl. Ilneuo cunsl. YcnoBus
paBHOBECHS TBEPAOTO Tela

15.10

15

HNMnynsc MaTeprallbHON TOYKHU, CUCTEMBI
MaTepualbHbIX TOYEK. IMIyJIbC CHTIBI.
3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JBHYKEHUE

20.10

16

Pabora u moutHOCTh cuibl. Kunetnueckas
SHEprus MaTepuaabHOM ToukH. Teopema 06
M3MEHEHUU KMHETUYECKOW SHEPTUU

22.10

17

[NotenuuansHas sueprus. [loreHmanbpHas
SHEprus ynpyro aehopMUPOBAHHOMN
npyxuHbl. [loTeHInanbpHas SHEPTus Tena

05.11




BOJIM3M MOBEPXHOCTH 3eMIIH

18

IloTeHnpanbHBIE U HENOTCHIIMAILHBIC
cuibl. CBsi3b pabOTHl HEMOTEHIIUATBHBIX
CHJI C U3MEHEHHUEM MEXaHWYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUS
MEXaHUYECKON IHEPTUU

10.11

19

JlaboparopHas pabora «lccrnenoBanue
CBSI3U pabOTHI CHIIBI C HF3MCHEHUEM
MEXaHUYECKOW SHEPTUU TEJla Ha PUMEPE
PaCTsHKCHUST PE3UHOBOTO KTy Ta

12.11

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE)

17.11

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TeopuH. bpoyHOBCKOE
newkenue. dubdysus

19.11

22

XapakTep ABUKECHUS U B3aUMOJICUCTBUSA
yacTHI] BeuiecTBa. Mojenu cTpoeHus ra3os,
KUIKOCTEN U TBEPABIX TEI

2411

23

Macca monekyn. KonuuecTBo BemiecTsa.
ITocrossnnas ABoraapo

26.11

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Lienscus

01.12

25

Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

03.12

26

AbGcoumoTHas TeMnepaTypa Kak Mepa

08.12




CpeaHEN KUHETUYECKON YHEPTUU JBHKCHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

27

3akoH /lanpToHa. ['a30BBIC 3aKOHBI

10.12

28

JlaboparopHas pabora «lccrnenoBanue
3aBHCUMOCTH MEXJTy MapaMeTpaMu
COCTOSIHUSI Pa3pEKESHHOTO ra3a

15.12

29

N3omporneccsl B AcalbHOM raze u ux
rpaduueckoe MnpeacTaBIeHue

17.12

30

BuyTpeHHsis 3HEprusi TEpMOAMHAMUAYECKON
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.
KonnuecTtBo Ternotsl u padoTa.
BuyTpeHnHsis sHeprusi 0IHOaTOMHOTO
UJealbHOTO rasa

22.12

31

Bungpl TCILIONCPpECAavYr

2412

32

YV nenbHast TEIIOEMKOCTD BEIECTBA.
KonuyecTBO TEIIOTHI MpH TETUIONEpEaaye.
AnabaTHBIN MPOIECC

29.12

33

[IepBblii 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHNE K U30MpoLeccaM

12.01.2026r.

34

HeobOpaTtumocTh npoLeccoB B MpUpoie.
Bropoii 3akoH TepMOAMHAMUKI

14.01

35

[Tpunnun nevicteus u KIIJ Terosoi
MaIlHbI

19.01

36

ukn Kapno u ero KI1J]

21.01




DKOJ0ru4ecKue mpoosIeMbl

37 26.01
TETJIOOHEPTCTHKHU

38 O606maromuii ypok «MouekymsipHas 28.01
¢uzuka. OCHOBBI TEPMOTUHAMHKIY
KonTponbhas pabota nmo teme

39 «MonexynspHas ¢puzuka. OCHOBBI 02.02
TEPMOIUHAMHUKID)
[Tapoobpa3zoBanue 1 KOHJCHCAIIHS.

40 pooop A e 04.02
Ucnapenue u kunenue

A1 AGcomtoTHas 1 OTHOCI/I;[eJ'IBHaﬂ BJIQXKHOCTD 09.02
Bo3ayxa. HacelmeHnHslIil nap
Teépnoe Teno. Kpucrammueckue u

4 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpucTauioB. JKuIKue KpUCTAILIBI. 11.02
CoBpeMeHHbIE MaTepHAIIbI '

43 [TnaBnenue u kpuctau3anus. Y geibHast 16.02
TeruioTa rasieHus. CyomuManus

44 YpaBHEHHE TEIUIOBOTO OanmaHca 18.02
DIIEeKTpU3aIus Tel. DICKTPUUECKUIN 3apsil.
JIBa BHJ1a AIEKTPUUECKUX 3aPsA0B
[IpoBOgHUKY, TUANEKTPUKH U

46 MOJYIPOBOJAHUKH. 3aKOH COXPaHEHUS 02.03
ANEKTPUYECKOTO 3apsia

47 Bsaumopeiictue 3apsnos. 3akon KynoHa. 04.03




ToueuHsIi JIEKTPUYECKAN 3apsij

48

Hanpsk€HHOCTB 3JIEKTPUYECKOrO IOJIS.
[IpuHIUIT cynepno3unuy MIEKTPUIECKUX
nosiel. JIuHum HanpsHKEHHOCTH

09.03

49

PaGota cuit 3IeKTpOCTaTUYECKOTO TOJISL.
TTorenuuan. Pa3HocTh NOTEHIIMATIOB

11.03

50

IIpoBOAHMKY M TUAIIEKTPUKHU B
IEKTPOCTATUYECKOM II0JIE.
JusnekTpudeckas IpOHULIAEMOCTD

16.03

51

DnekTpoémMkocTh. KonaeHncarop

18.03

52

DNEKTPOEMKOCTD TIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKeHHOT0 KOHIEHCaTopa

23.03

53

Jlabopatopnas pabota "l3mepenue
3JIEKTPOEMKOCTH KOHAEHCAaTOpa"

25.03

54

[IpuHIUIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAJILHOTO
amnmapara, CTpyMHOro IpHUHTEepa.
DneKkTpocTaTHuecKas 3amura. 3a3eMIeHue
AIIEKTPONPHUOOPOB

06.04

55

DNEeKTpUYECKUH TOK, YCIOBUS €r0
cymectBoBanus. [locrosiuubit Tok. Cuna
toka. Hanpskenne. ConpoTuBienue. 3akoH
Oma jy1st yyacTka 1enu

08.04

56

HOCHGZ{OB&TGJ’ILHO@, napauiCiibHOC,
CMCHIAHHOC COCAMHCHUC TTPOBOAHHKOB.

0.5

13.04




JlabopaTtopHas pabota «3yuenue
CMEIIIAaHHOTO COSAMHECHUS PE3UCTOPOBY

57

PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

15.04

58

3axon Oma AJis MOAHOU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«M3mepenne D/1C uCTOYHHKA TOKA U €0
BHYTPEHHETO COMPOTUBIICHHSD

0.5

20.04

59

DNEeKTpOHHAs! TPOBOJIUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJUIOB OT TEMIEPATYPHI.
CBepXxIIpoBOIUMOCTh

22.04

60

DJIeKTpUYECKHUIl TOK B Bakyyme. CBOICTBa
3JEKTPOHHBIX ITyYKOB

27.04

61

ITomynpoBoiHUKH, UX COOCTBEHHAs U
IIpUMecHas MpoBOAUMOCTb. CBoiCTBA p—n-
nepexoaa. IloxynpoBogHHKOBBIE TPHOOPHI

29.04

62

DIEeKTPpUYECKHUN TOK B pacTBOpax M
pacIiaBax 3JIEKTPOJIMTOB.
DNEKTPONUTHYECKAS AUCCOLUALIMS.
DNeKTpoIn3

04.05

63

DNEeKTPUYECKUN TOK B rasax.
CaMoCTOSTEIHHBIN U HECAMOCTOS TETHHBIN
pa3psa. Mouaus. [1nazma

06.05

64

DneKkTpuyuecKkue Npudopsl U yCTpoiicTBa U

11.05




WX TIpaKTHYeCcKoe mpuMeHenwue. [IpaBuia
TEXHUKU 0€30IMaCHOCTH

65 O6o0maromuii ypok «JIeKTPOINHAMUKA 1 13.05
KonTponbnas pabota mo teme

66 «Qnekrpocratuka. [TocrosHHbIN |
ANEeKTpUdecKuil TOK. TOKH B pa3iIuHbIX 18.05
cpenax» '

67 PesepBHrlit ypok. KonTponbHast paboTa mo 1 20.05
TeMe "DnekTpoauHaMuka'

68 PesepBHbIil ypok. O600maronmii ypok mno | 25,05
temam 10 kracca

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KITACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acoB

Bcer KonTpoabHbI
0 e padoThbI

IMpakTnyeckn
e padoThbI

Jara
U3yYeHUs

ITocTossHHBIE MAarHUTHI U UX
B3auMOJAeHCTBHE. MarHuTHOE MoJe.
Bektop MarHuTHOM MHAYKUMH. JIMHUK
MarHUTHOW UHAYKUIWH

03.09.2025r.

MarHuTHoe 1oJie TPOBOAHHUKA C TOKOM.
OnbiT Opctena. Bzaumopeiicteue
MIPOBOJIHUKOB C TOKOM

05.09

JlaGopaTtopHas padora «3yuenue
MAarHATHOTO TIOJISI KaTYIIIKH C TOKOMY

10.09

JlelicTBME MAarHUTHOTO TTOJIS HA
IIPOBOJIHUK C TOKOM. Cuita Ammepa.
JlabopaTtopHas pabota «McciaenoBanue
JEeICTBUS MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

12.09

JleficTBME MarHuTHOTO IOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cumna Jlopenna. Pabora cuisl Jlopenma

17.09

OnexTpoMarauTHas HHAyKIMs. [loTok
BEKTOpa MarHUTHOM MHyKImu. DJ(C
MHAYKLIHN. 3aKOH 3JIEKTPOMArHUTHON
nHaykuun @apanes

19.09

JlaboparopHas pabota «lccrenoBanue
SIBJICHUS DJIEKTPOMArHUTHON MHIYKLIUN

24.09




NunykTuBHOCTE. SBIICHNE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

26.09

TexHnueckue yCTporuCcTBa U UX
IIPUMEHEHUE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTEININ JIEMEHTapHbIX YaCTHIL,
MHAYKIIMOHHAS 11€Yb

01.10

10

O6o0matomuii ypok « MarHuTHOE TOJIeE.
DJIeKTpPOMAarHUTHAS HHYKIIHSD)

03.10

11

KonTponbHas pabota no teme
«MarnutHoe noJie. DJIeKTpOMarHuTHas
AHIYKIOWSDY

08.10

12

CB0OOOIHBIC MEXaHHYECKUE KOJICOaHUSI.
["apmonnyeckue KonebaHus. Y paBHEHHUE
rapMOHHMYECKHUX KOJIeOaHU.
IIpeBpaiienue 3Hepruu

10.10

13

JlaGopatopHas pabota «VccnenoBanue

3aBHCUMOCTH MEPHO/Ia MAJIBIX KOJIeOaHMi

rpy3a Ha HUTU OT JJIMHBI HUTH U MacChbl
rpy3a»

15.10

14

Koneb6arenbuplif koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/IeaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNorus MeX1y MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

17.10

15

®opmyna TomcoHa. 3aKOH COXpaHEHHUs

22.10




SHEPTUH B HJIeaTHbHOM KOJIeOaTeIbHOM
KOHTYpe

16

IIpencraBienue o0 3aTyxaromux
KoJeOanusX. BeiHy X 1eHHBIC
MeXxaHndeckue kojiebanus. Pe3onanc.
BbIHYyXI€HHBIE AJICKTPOMAarHUTHHIE
KoJIeOaHHs

24.10

17

[TepemennbIil Tok. CHHYCOMAANBHBIN
MepEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOI0 TOKa. AMIUIUTYJHOE U
JEUCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U
HaIPSKEHUS

05.11

18

Tpauchopmarop. [IpousBoacTso,
nepegavya v noTpedaeHue IeKTPUIECKO
SHEPTUU

07.11

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHUE NIEKTPUUECKOr0 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa, JINHUN
JIIEKTpoIIepenay

12.11

20

OKOJIOTUYECKHE PUCKU IIPU
IPOM3BOJICTBE IEKTPOIHEPTUU.
KynbeTypa ncnonabp3oBanus
AIIEKTPOIHEPTUH B MIOBCETHEBHON KU3HU

14.11

21

MexaHn4ecKue BOJHBI, yCIOBHS
pacnpoctpanenus. [lepuon. CkopocThb
pactpocTpaHEeHUs U JITTHHA BOJIHBI.
[Tonepeunbie U MPOJOIbHBIE BOJIHbI

19.11

22

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3ByKa.

21.11




BricoTa ToHa. TemOp 3ByKa

23

DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA
1 ckopocTb. [IIkana 3;1eKTpOMarHuTHBIX
BOJIH

26.11

24

[TprHIMIIBI paTHOCBSA3U U TEIEBUICHUS.
PazButue cpencts cBsasu. Pagnonokamnus

28.11

25

Konrponbnas padora «Konebanus u
BOJTHBD»

03.12

26

[IpssmMosIMHEHOE pacIpOCTPaHEHUE CBETA
B OJTHOPOJIHOM cpefie. ToYeuHbIit
HMCTOYHUK CcBeTa. JIyd cBera

05.12

27

OTtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS
cBera. [locTpoenne n3o0paxkeHnit B
TUIOCKOM 3epKaiie

10.12

28

[Ipenomnenue ceta. [loaHoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHplit
YTOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

12.12

29

JlabopaTtopHas pabota «M3mepenne
MIOKAa3aTelst MPEJIOMIICHUS CTEKIIa»

17.12

30

JIunzsl. [Toctpoenue n3obpaxxeHuil B
nuH3e. PopmyJia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

19.12

31

JlabopatopHas padora «lccnenoBanue
CBOWCTB M300paKEHUH B TMH3AX»

2412

32

Hucnepcus cseta. ClI0KHBIN cOCTaB
6enoro cBera. L[et. JJabopaTopHas
pabota «HabmrozieHrue 1ucnepcun cBeTay

26.12

33

HNurtepdepenmus cera. dudpakuus

09.01.2026r.




cBera. JludpaknnonHas pemeérka

34

ITonepedyHOCTh CBETOBBIX BOJIH.
Ionspusanus ceera

14.01

35

OnTuyeckue mpuOOpbI U yCTPOICTBa U
yCIJIOBUS UX 0€30MacHOr0 NPUMEHEHUs

16.01

36

I'paHULIBI TPUMEHUMOCTH KJIACCUYECKOMN
MexaHukH. [locTynatel cenuanbHON
TEOPUH OTHOCUTEIIBHOCTH

21.01

37

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
3ameJieHHe BpEMEHH U COKpaIleHUE
JUIMHBI

23.01

38

DHeprus U UMIYJIbC PEISITUBUCTCKOM
yacTuilbl. CBsI3b Macchl C SHEPTUEH U
UMITYJTECOM. DHEPIHUs MMOKOS

28.01

39

KonTtponbnas pabora «Ontruka. OCHOBBI
CHEIHNATbHON TEeOPUH OTHOCUTETHEHOCTI

30.01

40

®otonsl. Dopmyna [Inanka. DHeprus u
UMIYJbC GOTOHA

04.02

41

OTKpbITHE U HCCIIEI0BAHUE
dotorddexra. Onbrtet A. I'. CToneToBa

06.02

42

3akonbl porodddekra. YpaBHEHUE
OuHiTeitHa 1 porosddexra.
«KpacHnas rpanuna» portosddexra

11.02

43

Hasnenue cera. OnwiTh I1. H.
JleOeneBa. XMMHUUECKOE IEHICTBUE CBETA

13.02

44

TexHuyeckue yCcTpoicTBa u
MPAKTHYECKOE MPUMEHEHHE:

18.02




doTodsIeMeHT, POTOIATUHK, COTHEUHAS
OaTapest, CBETOINO/

45

Perenne 3agad mo reme «IJIeMEHTHI
KBAHTOBOU ONTHUKW

20.02

46

Mogenb aroma Tomcona. OMNbITHI
Pesepdopra o paccessHUIO 0-9aCTHII.
[Inanerapnas Mogens aToma

25.02

47

IToctynater bopa

27.02

48

W3nydenue u noryoieHre GOToHOB pu
IIEpEX0/ie aTOMa C OJHOTO YPOBHS
SHEPIrUM Ha Apyroil. Buasl ciekTpos

04.03

49

BoaHoBrle cBoMcTBa HacTUIl. BOIHEI e
bpoiinsa. KopiyckyisspHO-BOJIHOBOI
nyann3M. CIOHTaHHOE M BBIHYKJIEHHOE
W3JIyYEHUE

06.03

50

OTkpbiTHE PaTUOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PaZOaKTUBHOTO U3ITyYCHUS

11.03

51

CgoiicTBa anbda-, 6era-, raMmma-
U3TydeHUs. BiusHue painoakTHBHOCTH
Ha JKUBBIC OPTaHU3MBbI

13.03

52

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3otombl. Anbga-pacnaj. DIIeKTPOHHBIN
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-
U3JTy4YCHUE

18.03

53

OHeprus CBA3M HyKJIOHOB B S/pE.
SnepHble peakuuu. S nepHelil peakTop.

20.03




[TpoGiieMbl, epCIEeKTUBHI,
9KOJIOTHYECKHE aCIEeKThI SAEPHOI
SHEPreTUKH

54

DnemeHTapHble YacTUlbl. OTKpbITHE
Mo3uTpoHa. MeTo bl HaOII0ICHUS U
PErUCTPALIMU AJIEMEHTaPHBIX YaCTHIL.
Kpyrusiit cton «@yHaameHTanbHbIe
B3auMozeicTBus. EquHcTBO huznyeckoit
KapTHUHBI MUPa»

01.04

55

DTanel Pa3sBUTHA aCTPOHOMMUHU.
[IpuknagHOE€ U MUPOBO33PEHUYECKOE
3Ha4Y€HUE acTpoHOMUHU. Buj 3BE31HOTO
Heb6a. Co3Be3ausi, spKue 3BE3/bI,
IJIAHETBI, UX BUANMOC IBUXKCHUC.
ConHeynas cuctema

03.04

56

Counie. CoHeuHast akTUBHOCTD.
HcTtounuk sHeprun ConHIa U 3BE3]

08.04

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH.
3BE3/1bI TIIABHOM MTOCTIEIOBATEIHHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIe MPeCTaBICHUS O
NPOUCXOXACHUH U 3BoJroIK ColHIa U
3BE3N

10.04

58

Muneunsiii [IyTe — Hama I'anaktuka.
ITonoxxenue u neuxenue CosHLA B
I'amakTuke. ['amaktuku. YEpHble IbIPHI B
Apax rajlaKTUK

15.04

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosbmoro B3peiBa. Penmkrosoe

17.04




H3JIyUYCHHUC. MerTtaranakTuka

60

Hepemennsie mpoOaeMbl aCTpPOHOMHUH

22.04

61

KoHnTtposnbHas pabota «951eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

24.04

62

O06o6mmaromuii ypok. Pons ¢usuku n
ACTPOHOMHUU B YKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIHMAIbHON 1
THYECKOH cepax NesaTeTbHOCTH
YeJI0BeKa

29.04

63

O6o6mmarmuii ypok. Pons 1 Mmecto
(U3UKU ¥ aCTPOHOMHHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHpa

06.05

64

O6o6mmaromuit ypok. Pons ¢puzndeckoii
TeopuH B GOPMHUPOBAHHIHU TIPEICTABICHUIT
0 (hu3MYecKoil KapTUHE MUpa

08.05

65

Ob6o6maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpa B 00IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
IpE/ICTaBICHUI O IPUPOe

13.05

66

PesepBHbIil ypok. MarautHoe noe.
DNEeKTPOMarHuTHasI NHAYKIHS

15.05

67

Pe3epBHblii ypok. OnTrka. OCHOBBI
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH

20.05

68

Pesepnslit ypok. KBanroBas ¢usuka.
DeMEHTHl aCTPOHOMUU U aCTPOPU3UKU

22.05

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

» dusuka, 10 kirace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. nox penaknueii I[lapdhentseBoii H.A., AkiinonepHoe
obmectBo «M3marenbctBO «IIpocBemenne»
» dusuka, 11 kimace/ Mskumes I'.J1., byxosues b.b., YUapyrun B.M. nox penaknueit [lapdentreBoit H.A., AkiinonepHoe

obmectBo «M3naTenscTBO «IIpocBemienne»

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

®uzuka 10 knacc, [loypounsie pazpadotku., F0.A. CaypoB AxkunonepHoe obmectBo «M3narensctBo «IIpocBenienue
®duzuka 11 knacc, [loypounsie pazpadbotku., FO.A. CaypoB AxumonepHoe o6mectBo «M3narensctBo «IIpocsemienue»
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

®denepanbHbIi opran «Poccutickoe oopazoBanue» - www.edu.ru

Enunas MuTtepuer-komnexuus nudpobix oopazosatenbHbix pecypcoB (LIOP) -www.school-collection.edu.ru

Poccuiickas snexktponHas mkona - resh.edu.ru

bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
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