MUWHHUCTEPCTBO IMPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo odopazoBanusi M HayKN Pecnnyosmku Komu

Ynpagsiaenue oopazopanuem MP "'Kusizknorocrckoro paiiona'

MBOY "COHI Ne 1" r.EmBBI

[MPUHATO YTBEPXJIEHO

Ha 3acenanun JrpexTop MIKOJIbI
[1€1arOrMYecKoro COBeTa B.B. baiikos
[Mpotokosn Ne 1 ot « 31 » aBrycra [Tpuka3z Ne 216 ot « 31 » aBrycra
20 23 T. 20 23 .

MognvcaHo undposoii nognucsio: MYHULUMNAIBHOE
BHOA>KETHOE OBLLEOBPA3OBATE/IBHOE YUYPEXXKAEHVE
"CPEAHAA OBLLLEOBEPA3OBATE/IbHAA LLIKOJIA Ne 1" T,
EMBbI

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, UHH F01=7710568760,
OrPH=1047797019830, STREET="E0/bLL0/i 3NaTOYCTUHCKWIi Nepeynok, a. 6,
cTpoenue 1", L=r. Mocksa, C=RU, O=Ka3HaueiicTBo Poccuu,
CN=KasHaueiicTBo Poccun

MpuumHa: 5 yTBEpANN STOT AOKYMEHT

Jara: 11 CeHTsbpb 2023 r. 17:18:31

PABOYASI ITIPOTPAMMA
(ID 1015291)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

s ooyuarommxcst 10-11 kmaccoB

r.EmBa 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOTO ypOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TpeOOBaHUN K pe3ylbTaTaM
OCBOGHHUSI OCHOBHOM 00pa30BaTenbHONW Mporpammel, mpencTtaBieHHbXx B DI'OC
COO, a Ttakxe c yudé€rom (enepanbHO pabouyeld MpPOrpaMMbl BOCHUTAHUS U
KOHLIETIIMKA TpernojaBanusi ydeOHoro mnpeamera «Dusnmka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepaniuu, peaanu3yronmx OCHOBHbIE 00pa3oBaTeIbHbIC
IPOTrPaMMBL.

CopmepxaHue TmporpaMMmbl O (HU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuaroniuxcs 10—11 kimaccoB mpu odydeHnn
ux (pusuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIESTEIbHOCTHOTO IMOAXOA.
[Iporpamma no ¢usuke coorBerctByeT TpedoBanussMm GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METalPEAMETHBIM pe3yJibTaTaM OOyYeHMs, a TaKXKe
YUUTBIBAET HEOOXOAUMOCTh pEeaU3alMK MEXIPEIMETHBIX CBS3ed (PU3UKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMHM NpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LU U3y4eHUs (QU3MKU Ha YpOBHE CpeAHEro oOuiero oopa3oBaHus, IJIAHUPYEMbIE
pe3yJIbTaThl OCBOCHMS Kypca (PU3UKU: JTUUHOCTHBIEC, METANPEAMETHbIE, IPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTo mpenMera « Pu3nkay 1o rojgam o0ydeHwusl.

®du3rka Kak Hayka o HanOoJiee OOIMIMX 3aKOHAX MPUPOJIbI, BRICTyNAsi B KAUECTBE
y4eOHOro npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUU 00
okpyxatomeM wmupe. I[lIkonapHBIM Kypc GU3HKH — CHCTEMOOOpPA3yIOMINM IS
€CTECTBEHHO-HAYYHbBIX yUEOHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKHUE 3aKOHBI JIeKaT
B OCHOBE MPOIIECCOB W SIBJICHUN, M3y4aeMbIX XUMHEH, Ouonorueu, (Huanyeckou
reorpadueit u actpoHomueid. Mcnoiab30BaHuEe U aKTUBHOE NMPUMEHEHUE (HU3NYECKUX
3HAHWM OMNpeAeNnsieT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, ITOJIYYEHHUS HOBBIX MAaTEpUAJIOB C
3aJlaHHBIMU CBOMCTBaMH W Jpyrux. M3ydenue (u3mku BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI Mupa  oOydarouuxcs, B
dbopMHpOBaHUE YMEHHMI MPUMEHATh HAYYHBIM METOJl MO3HAHUS MPU BHIIOJHEHUU
UMU Y4eOHBIX UCCIIEIOBAHUI.

B ocHOBY kypca ¢husuku 111 ypOBHS CPEIHETO 00111ero 00pa3oBaHMsl MOJIO0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH Kype SBISETCS JIOTUYECKH
3aBEpPIIEHHBIM, OH COACPKUT Marepuan U3 BCEX pa3/iesioB (PM3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuzayuu. B cOOTBeTCTBHM C HeW Marepual Kypca (QHU3UKU
o0benuHEH BOKpPYr (¢u3uueckux Teopuil. Bemymmm B Kypce sBisercs
dbopMupoBaHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanms Tmpeanosaraetr HMCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3uKH ¢ pa3zBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU IIPOOIEMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce dusuku npeamnoiaraet 3HaKOMCTBO C
IIMPOKUM KPYrOM TEXHUYECKMX U TEXHOJIOTMUECKHX HPHUIIOKEHUN H3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonoeuzayuu  peanusyercsi TMOCPEIACTBOM  BBEJIECHHUS  JJIEMEHTOB
COJEpKaHUsl, MOCBSIIEHHBIX 3KOJOTHMYECKUM IMPOOIeMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHbl C Pa3BUTHEM TEXHMKHM WU TEXHOJIOTUH, a Takke OOCYXIeHus mnpodiieM
PalMOHAIBHOTO MTPUPOJIONOIB30BAHUS M SKOJOTUYECKON O€30aCHOCTH.

CrepKHEBBIMU JJIEMEHTAMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (U3MYEeCKUe TeopuH ((POopMHUpOBAaHUE MPEACTABICHHUN O
CTPYKTYpe MOCTpOEHUs (PU3NUYECKON TEopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEICTABICHUSX O MPUPOJIE, TPAHNULIAX IPUMEHUMOCTH
TEOPHid, ISl ONIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUN U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBI MOAX0J B Kypce (PU3MKH peaju3yeTcsl Ipek.e
BCEr0 3a CUET OpraHu3allui 3KCIEPUMEHTAIbHOM JesTeIbHOCTH oOydaromuxcs. s
0a30BOro ypoBHs Kypca (DU3MKHM — 3TO MCIOJIb30BAaHHE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIaDOPaTOPHBIX pabOT, KOTOPHIE B MPOrpamMMme
no ¢usnke OObEIUHEHbI B OOIIMN CIHUCOK YYEHHUYECKUX MPAKTUYECKUX padoT.
Boigenenre B yKa3aHHOM [epeyHe JabopaTOpHBIX pabdOT, MPOBOJUMBIX JIs
KOHTPOJISI U OLIEHKH, OCYILECTBISETCS Y4acTHUKaMHM 00pa3oBaTeNIbHOTO Ipoliecca
UCXO/Is1 U3 OCOOCHHOCTEH TJIaHUPOBAHMS U OCHAIIeHHs kKaOuHera Gusuku. [Ipu aTom
o0OecrieynBaeTcs OBJIAJIEHUE OOYyYarolMMHUCS YMEHHMSIMU MPOBOJUTH KOCBEHHBIC
U3MEpPEHHUs], WCCIEAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH U TMOCTAHOBKY
OMBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHE YIEISeTCs PELICHUI0 PAaCUETHBIX M KAYECTBEHHBIX 3a]ad.
[Ipu 3TOM M pacyETHBIX 3aJa4 MPUOPUTETOM SIBIISIIOTCS 337a4d C SBHO 3aJaHHOU
bu3nUeckol MOJENbl0, TO3BOJISIONIME NPUMEHSATh U3YYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jiefia Kypca, TaKk M HUHTETPUpPYS 3HAHUA U3
pa3HbIX pa3zaesioB. /sl KaueCTBEHHBIX 3aJa4 IMPUOPUTETOM SIBISIOTCS 33JaHUs Ha
OO0BSICHEHHE MPOTEKaHUs PUINUECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIIEH KU3HH,
TpeOytomue  BbIOOpa  (U3MUECKOW  MOJENM  JJIS  CHTyallud  MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBerctBum ¢ TpeboBanusmu PI'OC COO k mMarepHallbHO-TEXHUYECKOMY
o0ecrniedyeHno y4yeOHOro mporecca 0a30BbId YpPOBEHb Kypca (PU3MKH Ha YpOBHE
cpemHero oOmiero o0pa3oBaHUA JOJKEH H3y4aThCs B YCIOBUSAX MPEIMETHOTO
kaOuHeTa (U3UKU WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 IuKiIa. B kabuHeTe (GU3MKK JOMKHO OBITH HEOOXOAMMOE
n1abopaTtopHoe 000pyAOBaHUE ISl BHIMOJTHEHNS YKa3aHHBIX B MMPOrpaMMme Mo (PU3uKe
YUEHUYECKUX MPAKTUUIECKUX PadOT U JEMOHCTPALIMOHHOE 000pyI0BaHUE.

JleMoHCTpalimoHHOe  000pyJI0BaHWe (OPMHUPYETCS B  COOTBETCTBUU C
OPUHIIMIIOM  MHUHMMAQJIBHOW  JIOCTATOYHOCTH U OOECIEYMBAE€T  IOCTAHOBKY
NEPEUUCICHHbIX B MpOorpaMMme MO (PU3MKE KIIIOYEBBIX JIEMOHCTpAaluil s
UCCIICIOBAaHMUSI ~ M3yYaeMbIX  SBJICHHH W  MPOLECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGoparopHoe 000pyZOBaHME MJiI YUYEHHYECKHMX MPAKTHUUECKUX padboT
dopMupyeTcss B BHJE TEMATUYECKUX KOMIUIEKTOB M OOECIeuMBaeTcsi B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOOywarommxcsa. TeMaThdecKkue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM
UCTIOJb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

o (opMupoBaHHE HHTEpEcCa W CTPEMJICHHS OOYYalOIMXCAi K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE HX HWHTEIJIEKTyallbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTUE NPEICTABICHUNH O HAYYHOM METOJE MO3HaHUS U (HOpPMHUpPOBAHME
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHUs OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHHHN OOBSICHATH SBICHUS C UCTIOJIb30BaHUEM (DHU3UUCCKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

e (opMupoBaHHE NPEACTABICHUNA O pOIW (PU3UKUA ANl PA3BUTHUA JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmkeHne 3THX Lelell oOecreunBaeTcs peIIeHHEM CIEeIyoNINX 3a7ad B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuoOpeTeHNEe CUCTEMbI 3HaHUI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHAX, BKIOYAs MEXaHHWKY, MOJICKYJSpHYIO  (Qu3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

e (opMHpoBaHHE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHHUS
bu3NYeCKUX SBJICHUN B PUPOJIC U IS PUHATUS IPAKTUICCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;



e OCBOCHHE CIIOCOOOB PEIIEHUS pa3IMYHBIX 3aJad C SBHO 3aJaHHOM
duznyeckoil Moaenblo, 3a7ad, I[OAPA3yMEBAIOLIUX CAMOCTOSITENHLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHHE (HUBMYECKUX OCHOB W TPUHIIMIIOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYXKAIOILIYIO
cpeny;

e OBJAJCHUE METOJJAMHU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W MPOBEICHHUS
bu3MUecCKuX SKCIEPUMEHTOB, aHallu3a M MHTEepIpeTanuu uHdOopMaIuy,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCJIOBHUH JUIsl Pa3BUTHUS YMEHHI MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) HAa YpPOBHE CpPETHEr0 OOIIero
oOpazoBanus otBouTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 vaca B Heneno), B 11
KJjacce — 68 4acoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamme 1o (U3MKE TNEpedeHb JadOpaTOPHBIX U
NPaKTUYECKUX paboOT SBIAECTCI PEKOMEHJIOBAaHHBIM, YUYWUTENIb JI€NAeT BBIOOD
NPOBENCHUS JIADOPATOPHBIX pabdOT U ONBITOB C YYETOM HWHAMBUAYAJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

dusuka — HayKa o npupojie. HayuHnble METO/bI MO3HAHUS OKPYKAIOIIEr0 MUPA.
Ponb sKkcriepuMeHTa W TEOPUM B MPOLIECCE MO3HAHUS MPUPOJBI. DKCIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHUH W TpoleccoB. HaydHble THIIOTE3BI.
@u3nyecKue 3aKOHbI UM TEOPUHU. ['paHUIIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Poab u Mecto pusuku B popMUpOBaHUN COBPEMEHHON HayYHON KapTUHBI MHUPA,
B MPAKTUYECKOU NEATEIBHOCTH JIOJICH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTepHaJbHOM TOUYKHM, MX MPOEKIMU HA OCH CHUCTEMbl KOOPAUHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMpSIMOJIMHEWHOe JBmwkeHue. [paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MYyTH U NEpPeMEUICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpusonuHeitHoe nBrKeHue. J[BUKEHNE MATEPUAIIBHON TOUKH 110 OKPYKHOCTH €
IIOCTOSIHHOM I10 MOAYJIKO CKOPOCTBIO. YTIJIOBasg CKOPOCTb, JMHEWHAas CKOPOCTb.
[lepuon u yactora obparieHus. LleHTpocTpeMUTENIHPHOE YCKOPEHHE.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIHAOMETP,
JIBI>KCHUE CHAPSIOB, IIETTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenbs cuctemMbl OTCU€TA, WILTIOCTPAIMS KUHEMATHYECKUX XapaKTePUCTHK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

Habnronenne nBwkeHus Tena, OpPOIIEHHOTO TMOA YyIioM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Hanpagiienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LEJIbI0 OIMPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY IYTAMH, HPOWIEHHBIMU TEJIOM 3a
MOCIICIOBATENbHBIC  PABHBIC MPOMEXYTKH BPEMEHUM IPHU PABHOYCKOPECHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  oTHOcuTenbHOCTH [ 'anwmies. IlepBeii  3akoH  HproToHAa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuii. Bropoit 3akon HetoToHa 1151
MaTepuajgbHON TOUKU. Tpernil 3aKkoH HproTOHA 1151 MarepuaabHbIX TOYEK.

3akoH BcemupHOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuueckast CKOpOCTb.

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

Tpenue. Buabl TpeHus (mMokosi, cKoiabxkeHus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHHsI CKOJNIBKEHMS M cuiia TpeHus nokos. Kosdduiument tpenus.
Cuiia conpOTUBIIEHUS NPU JIBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuiabl OTHOCHUTENBHO OCH BpamieHus. [liedo cumnbl. YcioBus
paBHOBeCHUS TBEPAOTO TEIA.

TexHudyeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIIMIIHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecoMocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HHMKAKOIIMX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux aehopMaIium.

HccnenoBanue yCcioBUM paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3akoHbl COXpaHEeHUA 6 MEXAHUKE

NMiynbc MarepuanbHOM TOYKHM (Te€na), CHCTEMbl MAaTEPHAIBHBIX TOYEK.
NMiynbC cuiibl M W3MEHEHUE HUMITYJIbCa Tejld. 3aKOH COXPAaHEHUs HMILyJbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepHaJbHOW TOUYKM. Teopema 00 W3MEHEHUU
KUHETUYECKOUN YHEPTUU.

[TorenunansHas sHeprus. [loTeHuManbHas sHEprus ynpyro aepopMupoBaHHON
npyxussl. [loTeHnmanpHas sHeprus Tena BOJINU3H MOBEPXHOCTU 3EMJIH.

[ToreHunanbHbIE U HEMOTEHIMANBHBIE CUJIbl. CBA3b PabOThl HEMOTEHIUAIBHBIX
CWJI C HU3MEHEHHEM MEXaHWYECKOM 3HEPrUU CHCTEMbl TEJI. 3aKOH COXpPaHEHUs
MEXaHHYECKON JHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIIED,
IIPYKUHHBIN UCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyenue aOCONIOTHO HEYNpPyroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHHEM MEXaHUYECKOW HSHEepruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U HUX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBukeHue. [uddys3us. Xapakrep HABMKEHUS U
B3aUMOJICHUCTBUA YaCTHIL BelIeCTBA. MOAENIN CTPOCHHUS Tra30B, KUJIKOCTEU U TBEPABIX
TeJd U 00BICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeleil. Macca u pa3mepbl
Monekyn. KonnuectBo BemectBa. [loctostHHas ABoraapo.

TermioBoe paBHOBecue. Temmeparypa u e€ usMmepenue. Illkana temmeparyp
[enbcus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUM UJEANhHOTO Tra3za. AOCONIOTHas TeMIlepaTypa Kak Mepa CpeaHei
KMHETUYECKOW SHEpPruu TEIUIOBOro NBMkKeHUs vactull rasza. Illkama temmepartyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHnaeneeBa—Knaneiipona. 3akoH
Hanperona. M3omnponeccsl B HA€aIbHOM T'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padrueckoe mpeacTaBiIeHNE H3OMPOIIECCOB: U30TEPMA, U30X0pa, U300apa.



TexHHU4ecKue yCTpoWcTBAa M NPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JTOKa3bIBAIOLIUE JAMCKPETHOE CTPOEHHME BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OmnbITel 110 MU Py3Un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlITepHa.

OneITsl, JTOKa3bIBAIOIIINE CYILIECTBOBAHME MEXMOJIEKYJIISIPHOTO
B3aUMOJICHCTBHUS.

Monenb, HUTIoCTpUpyIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSHHS  MJACAIBHOIO  rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE H3MEpPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKAY HapaMeTpaMH COCTOSIHUS PAa3pEKEHHOIO
rasa.

Tema 2. Ochogbl mepmoouHamurku

TepMoauHaMuueckass cucreMa. BHYTpeHHSsS JHEPrUs TEPMOIMHAMHYECKON
CUCTEMBI U cIocoObl €€ n3MeHeHusa. KonaumdecTBo TemioTel U padota. BHyTpeHHss
DHEPTHUS OJTHOATOMHOT'O UJICATBHOIO rasa. Bunbl TEIIONEePEIauHn:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, HM3JIy4Y€HUE. YJIeNbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI IPH TEIIONEpEaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBbIii 3aKOH TEPMOAUMHAMUKH.
[IpumeHeHue nepBOoro 3aKoHa TEPMOAMHAMUKHM K u3omporeccam. ['papuueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh MPOIIECCOB B MPUPO/IE.

TennoBble MamuHbl. [[pyuHIMIBL 1edCcTBUS TEIUIOBBIX MalvH. [IpeobpazoBanus
DPHEPruM B TEIUIOBbIX MamuHaxX. KoapduiuueHT mnosie3Horo AeMcTBUS TEMIOBOU
MamuHbl. [{ukin KapHo u ero ko3g¢GuuueHT nojie3HOro AEHCTBUSA. DKOJOTHYECKUE
po0JIEMBbI TETJIOIHEPTETUKH.

TexHM4ecKue YCTpOMCTBA UM  NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEM SHEpruu Teja IPU COBEPILIEHUU padOThI: BBLUIET
npoOKW W3 OYTBUIKM TIOJ] JEUCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npy Terionepeaaye.



OmnbIT 0 aAnabaTHOMY PaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, ABUTATEIsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u kKoHAeHcamus. VcmapeHue u kumneHue. AOCONIOTHas U
OTHOCHUTENIbHASL BIIAXKHOCTh BO3AyXa. HachlleHHbIM map. YaenpHas TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe teno. Kpucramimueckue u amopdHbie Teiaa. AHU30TPOIHS CBOWUCTB
kpuctamuioB. JKunkue xpuctamwiel. CoBpemMeHHble MaTepuansl. I[lmaBieHune u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

YpaBHeHuUe TerIoBoro OaaaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJOTHM TMOJIYYEHUS] COBPEMEHHBIX MATEpUAIOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHcTpanusi KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

DNeKTpu3anus Teil. DICKTPUUECKHUM 3apsia. J[Ba BHaa 3JIEKTPUUECKHUX 3aPsJIOB.
[TpoBOAHMKH, AUINEKTPUKHA U TTOTYIPOBOJHUKA. 3aKOH COXPAHECHUS DJIEKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsaoB. 3akoH KynoHa. TodeuHbId 3JIEKTPUYECKUM 3apsl.
Onektpuueckoe mnosie. Hanpssk€HHOCTh — 3iekTpuueckoro  moiig.  [IpuHumn
CYIIEPHO3ULIAN DJIEKTPUUECKUX T0Jeh. JIMHMM HanpssKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

Pabota cun snexkrpoctarudeckoro mois. [lorennuan. PasHocTh MOTEHIMATIOB.
[IpOBOIHUKM W JAUAJIEKTPUKH B JJIEKTPOCTATUYECKOM Toje. JludmekTpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KonaeHcatop. DIeKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa.
DHeprus 3apssKEeHHOTO KOHEH CaTopa.



TexHn4yeckrue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: BJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasl  3alllMTa, 3a3€MJICHUE JJIEKTPOnpuOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN anmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh AJEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IJIONIAAU TIIaCTHH,
PaCCTOSIHUSI MEXKTy HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHMUSI DJICKTPUUECKOTO TOKAa.
Ncrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE  CONMPOTUBIICHUE. YIEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIMHEHNE MPOBOTHUKOB.

Pabora anexkrpuueckoro Toka. 3akoH  Jxoyms—Jlenma.  MommHOCTH
AIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAs CHJIA U BHYTPEHHEE CONPOTHBJICHUE HWCTOYHUKA TOKA.
3akon Oma i1 MOJHOM (3aMKHYTO#) 5iekTpudeckoi nenu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAs MMPOBOJIUMOCTb TBEPABIX METAJIIIOB. 3aBUCUMOCTD COMPOTUBIIEHUS
METAJIJIOB OT TemiepaTypbl. CBEpXIpOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTh
NOJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH  TOK B pacTBOpax M paciulaBaX  JJIEKTPOJIMUTOB.
DNEeKTpOIUTUYECKas: AUCCOUALNS. DIEKTPOIH3.

DneKTpuiecKuil TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSITEIbHBIN pa3ps/I.
Monnus. I1na3zma.

TexHuueckrue yCTpONCTBA UM MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETpP, pPEOCTAaT, WCTOYHUKU TOKa, OJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKyyMHBINH IHUO],
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN THO/, TATbBAHUKA.

Jlemoncmpayuu



H3mepenre cuitbl TOKAa U HAMIPSIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI,
IUTONIA/I TIOTIEPEYHOTO CEUCHUs U MaTepuaia.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHue dieKTpolBKyIIled cuibl. KopoTkoe 3aMblkaHue
TaIbBAHUYECKOTO DJIEMEHTA U OIIEHKA BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCHMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3TyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

W3ydeHne cMEIaHHOTO COSTMHEHHSI PE3UCTOPOB.

N3mepenne SIeKTPOABIKYIIEH CHJIBI MCTOYHHMKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBJICHUSI.

HaGmronenue amextposusa.

Me:xxnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCylIeCTBIsETCS C
y4€TOM  COJAEPKATEIbHBIXMEKIIPEAMETHBIX CBA3€H C KypcaMHd MaTeMaTHKH,
OHOJOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnovle nouwsmusi, CBA3aHHBIE C HM3yYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAY4YHBIA (akT, THUmore3a, (Qu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHECHUM, JTUHEHas QyHKIM, mapadoda,
runepOosia, ux rpapuKd U CBONCTBA, TPUTOHOMETpHUYECKHE (YHKIMH: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI
U UX MPOCKIIUN HA OCH KOOPAWHAT, CJI0)KCHHUE BEKTOPOB.

buonoeua: mexanmyeckoe ABWKEHUE B KUBOU mnpupone, mubdysus, ocmoc,
TEMJIO00OMEH JKUBBIX OpPraHU3MOB (BHBI TEIUJIONEpEadyr, TEIUIOBOE paBHOBECHE),
AIIEKTPUUCCKHUE SBJICHUS B )KUBOU TPUPOJIC.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEII, KUIAKOCTEU U Ta30B,
AIIEKTPUUECKUE CBOMCTBA METAIIOB, JICKTPOJIUTHYECKAs UCCOLUAIINS, TaTbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpazoBaHue JBUKCHUH C UCTIOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUSI B TEXHUKE, TOJIIUITHUKH, MUCIIOJb30BaHUE 3aKOHA COXPAHCHHS WMMITYJIbCA B
TEeXHUKE (pakeTa, BOJOMET W JAPYTHE), NBUTATEIh BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOJWUIBHUK, KOHIUIIMOHEP, TEXHOJOTUU TOJyUCHHUS
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIE HAHOMATEPUAJIOB, M HAHOTEXHOJOTHH,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN



IPUHTEP, AJIEKTPOHArPEBATENbHBIE MPUOOPHI, SIEKTPOOCBETHUTENbHBIE IPUOOPHI,
rajbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3auMoneWCTBUE MMOCTOSTHHBIX MarHUTOB. MarnuTHoe
nosie. Bektop mMarHuTHOM MHAYKUWH. [IpUHOMN CyIEepIIO3UIIMNM MAarHUTHBIX ITOJEH.
Jluann MarnuTHOM wWHAYKUMA. KapThHa JIMHUNA MarHUTHOM WHAYKIUU T0JS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe moOJe IPOBOJHMKA C TOKOM. KapTuHa JmHUN HHIyKIHAN
MAarHATHOTO TMOJS JUIMHHOTO IIPSAMOIO MPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO
IIPOBOJHMUKA, KATYIIKH C TOKOM. OmbIT JOpcrena. B3auMoaencTBue MpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HalIpaBJICHUE.

Cuna JlopeHua, e€ Monynb U HapaBlIeHHE. [[BHKEHHE 3apsSKEHHON YacTHUIIbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBeHne  dNEKTpOMarHWUTHOW WHAYKOMHU. [IOTOK BekTOpa MarHUTHOM
WHAYKOUU. OJIEKTPOABWKYINAS CHJIA MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuun Papanes.

BuxpeBoe nayekTpuuecKoe Moje. OJEKTPOABIXKYLIash Cuila HWHAYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTE.  SIBJIGHME  CaMOMHAYKLMHU.  OJEKTPOJBMKYIIAas  CHJIA
CaMOMHIYKIIHH.

DHEPrust MAarHUTHOTO IO KATYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThbl, JIEKTPOMArHUThI, 3J1E€KTPOBUIaTENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAS TE€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.



3aBUCUMOCTh 3JIEKTPOJABWXKYLIEH CHIIBI MHAYKIHH OT CKOPOCTH HM3MEHEHUs
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanne sBICHUS 3JIEKTPOMATrHUTHON MHIYKIIAH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGarenbnas  cucrema.  CBOOOJHBIE ~ MEXaHHUYECKHE  KOJICOAHMS.
["apmonnyeckue konebanus. Ilepuon, vacrora, amrmutyna u ¢asza KojaeOaHH.
[IpykVHHBIN MasATHUK. MaremaTUYeCKUil MAasATHUK. YPABHEHUE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  KOHTYp. CBOOOJHBIC 3JIEKTPOMAarHUTHBIC KOJICOAHUS B
UJeaTbHOM KOJIEOATeTbHOM KOHTYpe. AHQJIOTUS MEXIy MEXaHUYECKUMU U
DIIEKTPOMAarHUTHBIMU ~ KosieOanusiMu. Dopmyrna Tomcona. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXawluxX KoJieOaHUsX. BBIHYXICHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennbiii  Tok. CHHycOMIANbHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa. AMIUIMTYJIHO€ U JIEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKAa H
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoncTBo, mepenadya u MOTPeOJSCHUE DIICKTPUUYECKON
SHEPruM. IJKOJOTMYECKUE PUCKU TPU NPOU3BOJCTBE 3JeKTposHepruu. KymbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckue YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: DICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU dJIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojieOaTeIbHOW CHUCTEMbI (MPY>XKUHHBIA WU
MaTeMaTUYECKHI MasTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumwinorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HANPSsDKEHUS OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mociaegoBaTEIbHOM  COCAMHEHWU  PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanue 3aBUCHUMOCTH TMEPHOJA MalbIX KoJeOaHW Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre MEpEMEHHOr0 TOKA B LENU M3 MOCIEA0BATEIbHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexanuueckue BOJIHBI, YciaoBusi pacnpoctpaneHus. Ilepuon. Ckopoctb
pacrnpocTpaHEHUsT W JJIMHA BOJIHBL. llomepeyHble ¥ MOPOJOJIBHBIE  BOJIHBL
HUuTtepdepenius u uppaxius MEeXaHUYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUS M3IY4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuasa opuentanus BektopoB E, B, V B snexrpomaruutHoil BonHe. CBoMcCTBa
AJIEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE, IMPEIOMIICHUE, MOJsIpu3anus, AUQpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3BYyKOBas JMArHOCTUKA B TEXHUKE W MEIMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroieHue CcBsI3U TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIMTYAOH U
YacTOTOM KOJIEOaHUIA.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHE, MPEIOMIIEHHUE,
noJisipu3ays, 1uppakius, THTepPepeHLns.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue uz00pakeHUil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeib
npenoMiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. IllpenenbHbpIl yroja mOIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

Cobuparome U paccenBaromue JuH3bl. ToHKas auH3a. POKYyCHOE pacCTOSIHHUE
Y ONTHYECKas CHJIa TOHKOM JuH3bL. IlocTpoeHue m300pakeHHil B COOMpAIOIIMX U
paccenBaromux JuH3ax. GopMyna TOHKOHN JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BomnoBas ontuka. Matepdepenmus ceeta. KorepeHTHbIE HCTOYHUKA. Y CIIOBUS
HAOI0/IEHUST MAKCUMYyMOB 1 MUHUMYMOB B MHTE€P(PEPEHIIMOHHON KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. Judpakurionnas pemérka. Y clioBue HaOMIOACHUS TIaBHBIX
MaKCUMyMOB TMpU TMaJ€HUAd MOHOXPOMATHYECKOTO CBeTa Ha JU(PaKIIMOHHYIO
PELIETKY.

[lonspuzanus ceera.

TexHu4ecKkue yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHHE: OYKH, JyIIa,
¢doToanmnapar, MPOESKIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOIl, BOJOKOHHAs ONTHKA,
Tu(pakMOHHAs PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE pacCIpOCTPAaHEHHUE, OTPAKEHUWE W TPEIIOMIICHHE CBETA.
OnTuueckue mpuOOpsI.

[TosnHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Hab6mronenune natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tony4yenue cekTpa ¢ mOMOIIbI0 JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenne nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeNIHAJIBHONW TEOPUHM OTHOCUTEILHOCTH
I'paHuLibI IPUMEHMMOCTH KJIACCUYECKOW MexaHUKU. IlocTynaTel crienuaibHON
TEOPUH OTHOCUTEIIbHOCTU: WHBAPUAHTHOCTh MOXYJSI CKOPOCTH CBETAa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINITEHHA.
OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTU. 3aMeJICHHEe BPEMEHU U COKpallleHHE
JUTUHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13b MacChl C SHEPIHEW M HMILYJbCOM PEIATUBUCTCKON YaCTHULIBI. DHEPIrHs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyina [lnanka cBsi3u 3HEpruu (HOTOHA C €ro YacTOTOM. DHEPIrus u
HUMITYJIBC (DOTOHA.

OtkpeiTe U uccienoBanue gorosrddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dotorpdexra. YpaBHenue OuHmTeitHa mia portosddexra. «KpacHas rpanuiay
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTHUECKOE NPUMEHEHHE: (POTORIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa 1o paccesHHIO 0-4acTHII.
[Tnanerapnas mozaens atoma. [loctynarsl bopa. M3nyuenue u nornomienne GOTOHOB
IIpU [IEPEXO0JIE aTOMA C OJTHOTO YPOBHSI SHEPTUH Ha JIpyroi. Buasl cnektpoB. CrexTp
YpOBHEHN SHEPTUM aToMa BOJAOpO/a.

BosHoBbIe cBoiicTBa yactull. Bosnbl ge bpoitnsa. KopryckynsipHO-BOITHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN aHAJIN3
(cexTpockoI), 1a3ep, KBAaHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKa3bIBAIOIIUE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
panuoakTuBHOCTU. OnbIThl Pezepdopaa mo ompeaesieHuio cocTaBa paguoakTUBHOTO



u3nyyeHusi. CBoiicTBa anbda-, 6eTa-, raMMa-u3nyueHus. BnusHue paanoakTHUBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHAa W HeWTpoHa. Hyknonnas moxens snapa ['eiizenHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anpda-pacnag. DJNEKTPOHHBIN H TMO3UTPOHHBIM Oera-pacnaa. [‘amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTE3 AEp.

SAnepuwiii peaktop. TepmosimepHbiii cuHTe3. IIpoOiieMbl W MEPCHEKTUBHI
AJIEPHON DHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHn4ecKkue yCcTpOMCTBAa M IMPAKTHUECKOE INPUMEHEHHE: JT03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3MKH

Otanbl pa3BUTHS acTpOHOMHH. [IpuKIIalHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3mHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETH, UX BUIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connie. ConHeyHast akTUBHOCTb. McTounuk sHeprun CoiHIa U 3BE3/1. 3BE3 B,
X OCHOBHBIC XapaKTEPUCTHUKHU. JlmarpaMma «CHEKTPaJbHBIA KJIACC — CBETUMOCTHY.
3BE31bI TJIABHOW MOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3] TJIABHOW NOCJENOBATENBHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpeMEHHBIE
MPEACTABICHUS] O MPOUCXOXKIECHUHU W HBoonMM ColHIA M 3BE31. DTalbl KU3HU
3BE3L.

Mineunsiii Ilyte — nHama ['amaktuka. Ilonoxxkenue u aBwxkenue CosHia B
INanaktuke. Tunsl ragaktuk. Paauoranmaktuku u KBasapbl. UEpHBIE ABIPBI B sApax
raJIaKTHUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa606ma. Pasberanme rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus



HaOnronenusi HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN [IJISi ONPEACIICHUS TTOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Pounb pu3uKu 1 aCTPOHOMHUH B 5KOHOMHUYECKOH, TEXHOJIOTUYECKON, COIUATIbHON
U 3TUYECKOU cdepax ACATEIHPHOCTHA YEJIOBEKa, POJb M MECTO (PM3UKU M aCTPOHOMHUU
B COBPEMEHHOI Hay4yHOUN KapTUHE MUpPa, pOJib (U3UUECKON Teopur B (OPMHUPOBAHUU
MpeACTaBICHU 0 (PU3NUECKON KapTHHE MHUpPA, MECTO (PU3NYECKON KApTHUHBI MHUpA B
oO0ILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usukum 6a3oBoro ypoBHsS B 11 Kiacce OCymecTBIseTCsS ¢
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3CH C KypcaMH MATEMaTHUKH,
OHOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJIEHWE, Hay4HbIM (akT, runoresa, (Quanueckas BeIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxa:  pemieHHWE  CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE
GbyHKUIMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPhl M HMX MNPOCKIMM HA OCU KOOPJWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMM, TMpPU3HAKK TOJ00US TPEYrOJbLHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeus: »>nekTpuueckue SBICHHS B OJKMBOW TIPHUPOAE, KoJeOaTelbHbIe
JBUKCHHSI B JKMBOW NIPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MNPUPOJE, ACHUCTBUE
paaualuy Ha )KMBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MBbI 00pa30BaHUS KPUCTATUNIMYECKON PEIIETKH, CTIEKTPATIbHbBIN aHaIN3.

l'eoepagpusa: marHUTHBIE TOTIOCAa 3€MIIH, 3aJI€KH MarHUTHBIX Py, GOTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICCHUM.

Texnonoeus: JNWUHWAW  DIIEKTPONEpENad, TIEHEPATOpP IMEPEMEHHOIO  TOKa,
AJEKTPOJBUTATENIb, WHAYKIIMOHHAS TI€Yb, pajaap, pPaaduoNpUEMHHK, TEJIEBU30D,
anTteHHa, tenedoH, CBY-meub, NPOCKIMOHHBIM armapar, BOJOKOHHAsS OITHKA,
coJIHEeUHas barapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHOro mpeamera «®Pu3nmkay Ha YPOBHE CpPETHEro OOIIEro
oOpazoBaHus (0a30BBIM ypOBEHB) JOKHO OOECIEUUTh JOCTHIKEHUE CICAYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro mnpeaMera «Du3nKa» JTOHKHBI
OTpaXaTh TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalOImMXCSI  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TIO3MIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM I[EHHOCTAM POCCUHCKOTO OOIIeCTBa, pacUIMpeHUue >KU3HEHHOTO
ONBITA U ONbBITA JACATEIBHOCTU B IIPOLECCE pEalu3ald OCHOBHBIX HAIPaBIICHUMN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMU OOYYarOUIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEUECKMX  T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpPECAX TIPa)kKJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHHUE B3aUMOJICMCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHUM C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMUCKOMN TPaXKTAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHUXEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

S)Tpya0BOro BOCIMTAHMS:



MHTEPEC K pa3IudHbIM cepaM nMpodeccuoHaNIbHON NeITeIbHOCTH, B TOM YUCIIE
CBSI3AHHBIM C (U3UKOH M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M caMOOOpa3oBaHUIO B 00JacTU
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HaHHE TJ00ATBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JIEWCTBUN B OKPYXAIOIIECH Cpele Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIMpeHne ONbITA ACATEIBHOCTH IKOJIOTUYECKOW HAIPABIEHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUU 10 (pr3HKe;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

C()OPMUPOBAHHOCTb ~MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOILECCE
U3y4eHUs! (PU3UKU OCYIIECTBIISATh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIEC YHHBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITCIILHO dbopmynupoBaTh u aKTyJIM3UPOBAThH npoodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh IENN JCITEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paccMaTpUBaAEMbIX (PHU3UUECKUX
SIBIICHUSIX
pa3pabaTpiBaTh IUIAH PEIICHUS MPOOJEMbI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JIESITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJIMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBUSX PEATbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KIIOYEBBIMU TOHATUSIMHM M METOJaMU
buznueckoil HayKu;



BJIa/IETh HAaBBIKAMU y4e€OHO-HCCIIEIOBATENICKON U MPOEKTHOM JESITENbHOCTH B
o0nactu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOHUCKY
METOJIOB peUIeHHs 3aJay (PU3NYECKOTO COACPKAHMS, MPUMEHEHHIO Pa3InYHbBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BUJAMU JIEATEIHOCTH IO TIOJYyYEHHIO HOBOTO 3HAaHUS, €ro
UHTEpIpPEeTallui, MPEeoOpa3OBaHUI0O M TNPUMEHEHHI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh  MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpoOBaTh 3ajlavy,
BBIJIBUTATh TUIIOTE3Y €€ pPEeIIeHUs, HAXOJAUTh apryMEHTHI JIJIsl JI0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHaAJIM3UPOBATh MOMYyYEHHBIC B XOJ€ PELICHUS 3a]a4H Pe3yiIbTaThl, KpUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTb M (OPMYyJIHMPOBATh COOCTBEHHbIE 3ajaud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HAaHHMA 1O (U3NKE B TPAKTHUECKYIO O0OJIacTh
KHU3HECITSIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJa/IETh HaBBIKAMM MOJyYyeHUs HHPOpMalMK (PU3HUECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IOUCK, aHaJIU3,
CUCTEeMAaTH3allMI0 M HHTEpHIpeTanuio MHPOPMAlUU pa3MyHbIX BHAOB U (GopM
NIPEICTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIOJIb30BaTh CPEACTBA NHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B pEHICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a7a4 C
coOJIoiIcHuEeM TpeOOBAaHUM OSPrOHOMHKH, TEXHUKHM O€30MaCHOCTU, THUTHEHBI,
pecypcocOepexeHusi, MPAaBOBBIX M DJTUYECKUX HOPM, HOPM HH(OPMAIMOHHOM
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJAEPKAaHUS B Pa3IMuHbIX (hopMarax ¢ y4éToM
Ha3HauYeHUs WHGOPMAIMKM U IEJIEBON ayAUTOPUH, BBHIOMpAs ONTHUMAIIbHYIO (opMy
NPEJICTABICHUS U BU3YyaTH3aIIH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
OCYILIECTBISATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU ACSTEIbHOCTH;
pacno3HaBaTh NPEANOCHIIKA KOH(PIUKTHBIX CUTYalMi U CMATYaTh KOH(IUKTHI;
pPa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3PEHHSA C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;



IIOHMMATh W HWCHOJIb30BAaTh IPEUMYINECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
padoThI;

BbIOMpaTh TEMATHKy U METOJAbI COBMECTHBIX JCHCTBHM C yd4€TOM 0OIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

NPUHAMATh  LEJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTh U
KOOPJIWUHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacmpefenatb poiaul ¢ Y4€TOM MHEHUH YYacTHHMKOB, OOCYXIaTh pe3yJabTaThl
COBMECTHOM paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIJa M Ka)XJOT0 y4aCTHUKAa KOMAaHJIbI B OOLIUI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HWJIEH C IMIO3ULUUM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJCHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATEIbHYIO NIE€ATEIBHOCTh B 00JacTU
GU3MKK W AaCTPOHOMMHM, BBISBIIATH NPOOJEMBI, CTaBUTb U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTABIISATh IJIAH PEIICHUS pACUETHBIX U KQUECTBEHHBIX 3a]1a4,
IUIAH BBINIOJIHEHUSI MPAKTHYECKOH paboThl € y4E€TOM HUMEIOUIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEU U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHIM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Nenath OCO3HAHHBIA  BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crioco0CTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYIULIMHU B 00J1aCTH (DU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJETh HABBIKAMU MO3HABATEIBHON pedieKcHH KaKk OCO3HAHMUS COBEPIIAEMBbIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUM;

UCITIOJIB30BaTh NPHUEMBI pedIeKCUU TSl OIEHKH CHUTYyalldd, BhIOOpa BEPHOTO
peLIeHus;

yMETh OIIEHMBaTh PHUCKHM M CBOCBPEMEHHO IIPUHUMATh PEIICHHUS IO HX
CHUKEHMUIO;



MPUHUMATh MOTHUBBI W apTyMEHTHI JPYTrUX TMPU aHAIU3€ Pe3yJbTaTOB
NeSITEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OpUHUMATh MOTUBBI U apryMEHThl JPYrux I[pPU aHalu3e pe3yJbTaToOB
NeSATEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporecce nOCTHXEHUSI TUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTPaMMBI IO
dbu3uke I8 ypOBHS  CPEIHEro oOmero o0pa3oBaHWs Yy  OOyYarommXxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJUIEKT, peanoiaraommmi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIMOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BUJCTh HAMpABICHHS Pa3BUTHS COOCTBEHHOH AMOLIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYyJIMPOBaHUS, BKJIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh  AJalTHPOBATBHCS K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAIOMIEH CTPEMIIEHHE K JOCTHKEHHUIO LIEIH U
yclexy, ONTHUMH3M, HHHUIMATUBHOCTb, YMEHHUE JAEWCTBOBAaTh HUCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE
JPYTHUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHNU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U COIIEPEKNUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS C
JIPYTUMU JTIOJBMU, 32800 TUTHCSI, IPOSIBIISATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEIMETHBIE PE3YJIBTATHBI

K xonity o0yuenus B 10 kiaacce npeaMeTHbIE pe3ysibTaTbl HA 0230BOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpaxX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS U3YUYCHHBIX (U3WYECKUX  MOJIETeH:
MaTepuaibHas TOYKa, WHEpIHUAIbHAS CHCTeMa OTCuéTa, aOCOJIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIHA CTPOCHUS Ta30B, KUAKOCTEHM M TBEPIBIX TEJN, TOUYCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur PU3nIecKux 3ajay;

pacno3HaBaTh (U3MYECKUE SIBICHUS (IIPOLIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AIEKTPOJAMHAMHUKH: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBHKEHUE,
CBOOOIHOE MAICHHE TEJl, ABUKEHUE TI0 OKPYKHOCTH, UHEPITUS, B3aUMOICHUCTBHUE TEI,



muhdy3us, OpOYHOBCKOE MIBMKEHUE, CTPOCHUE JKHUIKOCTEH U TBEPABIX TeT,
U3MEHEeHHEe O00bEMa TeNl MpU HAarpeBaHUM (OXJIAXKACHWU), TEIUIOBOE pPaBHOBECHE,
UCIIApEHUE, KOHJEHCAlus, I[UIABJIEHWE, KPUCTAJLUIM3ALMS, KHUIIEHHE, BJIAXXHOCTh
BO3]lyXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HarpeBaHUM B 3aKPHITOM COCYJI€, CBSI3b
MEXIy TIapaMeTpaMu COCTOSIHHMS Ta3a B H30MPOIECcCax, dJIEKTPU3AlMs Tel,
B3aMMOJICHCTBUE 3apsJIOB;

OINKCHIBATh MEXAHUYECKOE JBIKEHHE, HUCHONB3YS (U3MUECKHE BEIMYUHBL:
KOOpJIMHATA, MyTh, IEPEMEIIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjia, UMITYJIbC
TeJla, KUHETHYeCKas HHEprus, MOTEHIMaNbHAs JHEpPrusi, MeXaHuueckas padoTa,
MEXaHUYeCcKass MONIHOCTb, MpPU ONUCAHUU MPABUIBHO TPAKTOBATh (U3HUECKUIA
CMBICJT MCTIOJIb3yEeMbIX BEJIMYHMH, UX 0003HAYEHUS M €IUHUIBI, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEJIMUNHAMU;

OMKCHIBATh HW3YYCHHBIE TEIJIOBbIC CBOMCTBA TEJI M TEIJIOBBIC SIBIICHUA,
UCTIONIb3Ysl (U3MYECKUE BEJIMYMHBI: JIaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETHYECKasi SHEPrusl XaOTUYECKOIO IABMKEHUS MOJIEKYJ, CpeIHEKBaJpaTHYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI »HEprus, padora rasa,
KO3((PUIIMEHT TMOJIE3HOT0 JEWCTBHS TEIJIOBOTO JBUTATENsl; MpPU  ONHUCAHUU
MpaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMBIX BEIUYHMH, UX
0003HaYEHUs U €AUHUIIBI, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UUECKYIO
BEJIMYMHY C APYTUMHU BEJIMUUHAM;

OMKCHIBATh M3YUEHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJIeHUs (TIPOLIECCHI), UCIOJIb3YS (DU3UYECKUE BEIMYMHBL JJICKTPUUECKHUM 3apsl,
IIEKTPUYECKOE I0JI€, HANPSIKEHHOCTh MOJISA, MOTEHIMAJ, Pa3HOCTh NOTEHIMAJIOB;
IIPY OTMIMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUN CMBICI UCTIOIb3YEMBIX BEIHYHH,
uX OOO3HAUYEHUS U E€IUWHULBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOLIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAMU;

aHAIM3UPOBATh (PU3WYECKUE TPOIIECCHl M SIBICHHS, MCIOJIb3Ys (U3HUYECKUE
3aKOHBI M TPUHIMILL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXaHWYECKON 3HEPIUH, 3aKOH COXPAHEHMSI UMITYJIbCa, PUHLIUIL
CYNEpIO3ULIMA CWJI, NPHUHIMI PaBHONPABUS MHEPUUATIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpelHel KMHETHMYECKOW HHEPruu TEIUIOBOTO JABMKEHUS MOJIEKYJT C aOCOJIFOTHOU
TEeMIEPaTypol, NEPBBIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsna, 3akoH KyrnoHa, mpu3TOM pa3inyath CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BhIPAKEHUE U yCIOBUS (TPaHHULIbl, 001aCcTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHITUIIBI JIEUCTBUS MAIINH, MPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS UX O€30MAaCHOTO HCIOJB30BaHUS B IOBCEIHEBHOM
KU3HH,



BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (U3UYECKUX SIBICHUUA U
MPOIIECCOB C UCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX W3MEPEHHM, TpPH 3ITOM
dbopmyarpoBaTh MpodaeMy/3amady U TUMOTE3Y YYEOHOTO SKCIEPUMEHTa, COOMpaTh
YCTaHOBKY W3 TPEUIOKEHHOTO 000PYA0BaHUS, MPOBOJUTH OIMBIT U (OPMYINPOBATH
BBIBO/IHI,

OCYIIECTBJIATh MPSMbIE U KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIHYWH, MPHU
TOM BBIOMPATh ONTHMAIBHBIA CIOCOO0 HW3MEPECHHsS] W WCIOJIL30BaTh HW3BECTHBIC
METO/TBI OTICHKH TIOTPEITHOCTEH N3MEPECHHUIA;

UCCIICIOBaTh ~ 3aBUCUMOCTH  MEXAY  (U3WMYECKMMH  BEIMYMHAMH  C
UCTIONIb30BaHUEM TMPSAMBIX H3MEpPEHUH, TpPH ITOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATH PE3yJbTATHI MOTYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIIMYUH B BHJIC
Tabnwi u rpaduKoB, ACJIaTh BHIBOJBI IO PE3yJIbTaTaM UCCICIOBAHMS;

coOI0/IaTh TpaBujia 0€30MacHOro Tpyda NpPH MPOBEICHUU HCCICAOBAHHUN B
paMKax Yy4eOHOro JSKCIEpUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOH U MPOEKTHOMN
NEATETLHOCTH C HWCIIOJIh30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB M JIaOOPAaTOPHOTO
000Opy1I0BaHUS;

peraTh pacu€THBIE 3a/1a4H ¢ SIBHO 33JIaHHON (PU3UIECKON MOCIBIO, UCTIONIB3YSI
¢dbu3nUecKue 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHAIM3a YCIOBHUS 3a/ladyd BHIOMPATH
(bU3HYECKYIO0 MOJIEIh, BBIJICTATh (U3UUECKUE BEJIUYUHBI U (OPMYJIIBI, HEOOXOAUMbBIC
Uit € perieHus, MPOBOIUTh Pacy€Thl M OICHUBATH PEaTbHOCTHh IOJYYCHHOTO
3HaYCHUS (PU3NICCKON BETUINHBL

pelaTh KaueCTBEHHBIC 3aJlay: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUUBYIO
IEMOYKY PACCYXKJIEHHUU C OMOpOM Ha H3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U
(bu3nYecKue ABICHUS,

WCITOJIB30BaTh TIPH PEIICHUH YYeOHBIX 3a7a4 COBPEMEHHbBIC WH()OPMAITMOHHBIC
TEXHOJIOTHUH JUIsl TIOWCKA, CTPYKTYPHPOBAHUWS, WHTEPNPETAMA W TIPEICTABIICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJSIPHOM MHQOpMalMU, TOJYUYCHHOW U3 Pa3IHMYHbIX
WCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAITHIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOIIECCOB OKPYIKAIOMIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU JJIS
oOecrieueHuss 0€30MaCHOCTH TIPH OOpalIeHWHu C MPUOOpaMU M TEXHUYECKUMU
YCTPONCTBAMHM, JUISI COXPAHCHHS 370POBbS W COOJIOJICHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTath B TpYINE C BBINOTHCHUEM pPA3IMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMIMbI, PAIMOHAIBHO PACTIPENCNISITh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTaHJAPTHBIX CHUTYAIUsAX, aJeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIIEMBEL.



K xoniy oOyuenus B 11 kiacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HAa TMPUMEpPAX pOJb U MeCTO (PU3UKA B (POPMHPOBAHUH
COBPEMEHHOW HAy4YHOH KapTHHbI MHUpPA, B DPa3BUTUU COBPEMEHHOW TEXHHKH U
TEXHOJIOTUI, B MPAKTUYECKON MESTETBbHOCTH JIIOJCH, LEIOCTHOCTh U E€IMHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBl TMPUMEHEHUS HU3YYCHHBIX (U3MUYECKUX  MOJIEJICH:
TOUYECYHBIM AJIEKTPUUYECKUI 3aps], Jyd CBETa, TOUCYHBIH HCTOUHUK CBETa, sfepHas
MOJIENIb aTOMAa, HyKJIOHHAst MOJIEJIb @aTOMHOTO SI7Jpa TPU PElICHUU (PU3NUECKUX 3a/1a4;

pacro3HaBaTh (U3NUYECKHUE SBICHUS (TPOLECCH) U OOBICHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH U KBAaHTOBOW (DU3MKHU: 3JEKTpPUUYECKas MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE JIEHCTBUS TOKA, B3aMMOCHCTBHE
MarHuToB, 3JIEKTPOMAarHUTHAsE UHIYKIUS, 1eUCTBUE MAarHUTHOTO MOJISl HA IPOBOJHUK
C TOKOM M JIBWXKYIIUHCS 3apsiji, JJIEKTPOMAarHuTHbIE KOJ€OaHUs U BOJIHBI,
NpSIMOJIMHEMHOE ~ pacmpoCTpaHEHHe CBETAa, OTpakeHue, peIoMIICHHE,
unTepdepenus, audpakuus W - OOJISApU3AMS  CBETa, JUCIEPCHs  CBETA,
dboroanexTpudeckuii 3hdext (pororddekr), cBeToBOE HaBlICHHUE, BO3ZHUKHOBEHHE
JUHEHYaToro CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHas U  HMCKYCCTBEHHas
PaZ0aKTUBHOCTb;

ONHKCHIBAaTh W3YYCHHBIC CBOWCTBAa BEIIECTBA (DJIEKTPUUYECKUE, MArHHUTHEIE,
ONTUYECKHUE, FTCKTPUUECKYIO TPOBOAUMOCTH PA3IUYHBIX CPEM) U DJIEKTPOMATHUTHBIE
SBJIEHUS! (IIPOLIECCHI), MCHOJB3Ys (PU3NUYECKHE BEIMYMHBI: JIEKTPUUYECKUI 3apsf,
CHJIa TOKa, 3JIEKTPUUECKOE HAMpPSLKEHUE, JIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTh
NOTEHLMAJOB, 3JIEKTPOABMKYIIAs chiia, paboTa TOKa, MHIYKIUS MAarHUTHOTO IOJIA,
cuia Amrepa, cuna JIopeHia, MHIYKTUBHOCTh KaTYIIKH, SHEPTHUS SJICKTPUUECKOTO U
MarHMTHOTO TOJIeH, IEPUO U YacToTa KoeOaHuil B KoJeOaTeTbHOM KOHTYPE, 3apsi
U cujia TOKa B MPOLIECCE TaApMOHUYECKHUX 3JIEKTPOMArHUTHBIX KojeOaHui, pokycHoe
paccTossHME M ONTHYECKas CWJIa JIMH3bL, NPU ONHUCAHWUU MPABUIBHO TPAKTOBATH
(bu3NYeCKUit CMBICIT HCIIOJIB3YEeMbIX BEJIWYMH, HMX OOO3HAYEHUS W EIUHUIIBL,
yKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE TaHHYIO (U3MUECKYIO0 BEIMYUHY C IPYTHMH
BEJIMUMHAMU;

ONKCHIBATh HW3YYCHHbIE KBAHTOBBIC SIBIICHUS U TPOLECCHI, HCIOJB3YS
(bu3znyecKue BeIMYUHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, UTMHA BOJIHBI M YaCTOTa
CBETa, SHEPTUs U UMIYIbC (OTOHA, TIEPUOJI MOTypaciaa, SHEPTUs CBA3H aTOMHBIX
saep, TPU ONMHCAHWM TMPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIOIB3yEeMbIX
BEJIMYMH, X 0003HAYEHUS U €TUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bu3NYECKyI0 BEJIMYUHY C APYTUMHU BEIMYMHAMH, BHIYUCIATH 3HAUCHHE (PU3MUECKON
BEJIMYMHBI,



aHANMM3UPOBATh (PU3WYECKHUE MPOIECCHl M SIBICHUS, HCIOIB3YS (U3UUECKUE
3aKOHbI U TPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalIeIbHOTO
COCOMHEHUS NPOBOAHUKOB, 3aKOoH J[xoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUU, 3aKOH MPSAMOJIMHEHHOTO pPACIPOCTPAHECHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBeTa, ypaBHeHUEe OMWHIITeHHa misi ¢doTodrddekra,
3aKOH COXPAHEHMSI DHEPruM, 3aKOH COXPAHECHUS HMMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHHUsI MAacCOBOTO 4HMcla, MocTynaTrel bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAXKEHUE U YCJIOBHUS (TpaHMIIbI, OO0JACTH)
PUMEHUMOCTH;

ONpENIeNATh HANPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJIHUKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh U300paKEHHUE, CO3/]aBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOMH
JIMH30;

BBITIOTHATh OKCIEPUMEHTHI IO HCCIIENIOBaHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAaHUEM TNPSMBIX W KOCBEHHBIX HM3MEPEHHU: MpU ITOM
dbopmynupoBaTh MpodIeMy/3aiady U TUNOTE3y Y4EOHOro IKCIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHUS, TPOBOJUTH ONBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYIICCTBJIATh TPSMBIE U KOCBEHHBIC M3MEpPEHUS (PU3MUECKUX BEIHYMH, MPHU
ATOM BBIOMpPATH ONTHUMAJIBHBIM CIOCOO H3MEpPEHUs] U UCIOIb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKHX BEJIUYHH C HCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHU: TPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yJIbTAThI
MOJTY4YE€HHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMUYMH B BUJIC TaOJIUIl U TPaUKOB, 1€/IaTh
BBIBO/IbI 110 PE3yJIbTaTaM UCCIIEAOBaAHNUS,

coOIoIaTh TpaBuja 0e30macHOro TpyAa NP MPOBEICHUU HCCICAOBAHHUM B
paMKax y4eOHOro SKCHEepHUMEHTa, Y4eOHO-MCCIEIOBATEIbCKONM U  IMPOEKTHOM
JEATEIBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONUCTB M J1aOOPATOPHOTO
000opy1I0BaHUS;

pelaTth pacu€THBIC 3a/1auu C SIBHO 3aJJaHHON (PM3UYECKON MOJIEINbIO, UCTIOIb3YS
¢dbu3nYecKue 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHAIW3a YCIOBUS 3a/ladyd BHIOWPAThH
(bU3UYECKYI0 MOJIEITh, BBIJICTATh (PU3MUECKUE BEIMYUHBI U (DOPMYITBI, HEOOXOAUMBIC
I €€ pelieHus, MPOBOJAUTH Pacdy€Thl M OLIEHUBATHh PEATHHOCTH IMOJIYUYEHHOTO
3HaYCHUS (PU3NYCCKON BEITUIHHEL;

periaTh KaueCTBEHHBIC 3aJa4yd: BBICTPAUBATH JIOTHUYECKH HETMPOTHBOPEUUBYIO
LEMOYKY PacCyXJACHUNW C OMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe ABIICHUS,



UCIOJIb30BaTh NPU PEIICHUN y4eOHBIX 3a7a4 COBPEMEHHbIE MH(POpPMAIIMOHHBIE
TEXHOJIOTUHM [UIsl TIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPHPETALUHA W MPEICTABICHUS
yueOHOW ¥ HAy4YHO-TIONYJSPHOW HHPOpPMAIMK, TOJYYEHHOM U3 Pa3IuYHbBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M1OJIy4aeMyl0 HH(POPMALUIO;

OOBSCHATH NPUHLIMIIBI JEHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasnuyaTh yCIOBHS UX 0€30M1aCHOIO UCIIOJIb30BAHUS B IOBCEJHEBHOM KU3HU;

IPUBOJUTH MPUMEPHI BKJIA/a POCCHICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHE IIPOLIECCOB OKPYKAIOIIEIO MHUpPA, B pPA3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHMS MO (PU3MKE B NMOBCEAHEBHON XKU3HU IS
oOecnieueHnss 0€30MacHOCTH MpU OOpalieHuH C MpUOOpaMHU M TEXHUYECKUMHU
YCTpOMCTBaMHM, IJI1 COXPAHEHHs 3I0POBbS U COOJIIONEHUS HOPM 3KOJOTMYECKOTO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TpyNNbl, PAIUOHAIBHO PACHPENENSITh OO0A3aHHOCTH U
IJJAHUPOBATh JIESTENBHOCTh B HECTAHNAPTHBIX CHUTYalMSX, aJACKBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepasiejioB U
n/n TEeMIIPOrpaMMbl

KoanuecTBouacoB

Bcero

KonTposbHbIepadoThI

Paznen 1. OU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

11 ®u3uKa 1 METOABI HAYYHOT'O 5 0 0 bubnuorexa [JOK
' HO3HAHUS https://m.edso0o.ru/7f41bf72
Hroronopazaeny 2
Pa3znen 2.MEXAHUKA
bubmuorexa [JOK
21 Kutiemaritka > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aumamika ! 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHEHHS] B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroronopasznery 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBIMOJIEKYIISIPHO- 9 0 1 bubnuoreka [IOK
' KHHETHYECKOUTEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEITEPMOTHHAMHKH 0 0 https://m.edso0o.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS 5 0 0 bubnuoreka [IOK
' BemecTBa. Pa3oBbie MEPEXOBI https://m.edso00.ru/7f41bf72
Wroronopazneny 24



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

Pa3znen 4.9JIEKTPOJIUHAMUKA

bu6mmoreka [IOK

41 DueKTpoCTatitia 10 https://m.eds00.ru/7f41bf72
42 [ToCTOAHHBIN NEKTPUUECKUI 12 bubnnoreka [JOK

' TOK. TOKM B pa3JIMuHbIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroromnopazaeny 22

Ha3BanuemonyJist

PesepBHOEBpemMs 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

N KosnyecTBouyacon JIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer  Konrtpoabubiepador IIpakTuyeckuepador
TEeMIIPOTrPaMMbI o0pa3oBaTebHbIEpeCyp
n 0 bl bl
Chl
Paznen 1.2JIEKTPOAUHAMHUKA
MaruauTHoerone. bu6mmoreka [IOK
1.1 11 1 3
DIIeKTpOMarHUTHASMHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroromnopazaeny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKue u 9 0 1 bubmuorexa [JOK
' AJIEKTPOMArHUTHBIEKOICOAHMS https://m.edsoo.ru/7f41c97c
MexaHnyeckue u bu6mmoreka [IOK
2.2 5 1 0
3JIEKTPOMAarHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Uroronopazneny 24
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBBICIENUATTBHOUTEOPUHUOTHOCUTEITBLHO bubnuorexa [JOK
3.1 4 1 0
CTH https://m.edsoo.ru/7f41c97c
Uroronopazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DIeMEHTHIKBAaHTOBOMONITUKH 6 0 0 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenunearoma 4 0 0 bubmuorexa [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

4.3

ATOMHOES PO

Uroronopazneny

15

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

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

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEHTBHIACTPOHOMUHU U aCTPOPHUUKH 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroronopaszaeny 7
Pa3znea 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 O060061aro1ieenoBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroromopazaeny 4
PesepBHOEBpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«ITpocsenienue»

®wusuka 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M. oz
penakiueit H.A. [TapdentoeBoit. M3narensctBo "[IpocBemenne” 2020 r.

duzuka A.Il.Peimkesny . 3agauyauk 10-11 kiacchl.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

O.U. I'pomiieBa. COOpHUK 3a7a4 10 Pu3mke K yueOHnkaMm MsikuiieBa I'.51. u
ap. 10-11 kmaccer.

H0.1. luk. YueGHoe ob6opynoBaHue sl KAOUHETOB (PU3UKU
00111e00pa30BaTEIbHBIX ITKOJ.

C. TuxomupoBa. Meroauueckue Matepuaisl ais yaurens pusuku 10-11
KJIACCBl.

[ITaxmaeB H.M. ®u3nyeckuil 3KCIEPUMEHT B CPEAHEN LIKOJIE.

A.E.Mapon, E.A. MapoH. /lunaktndeckue Marepuanbl. TecTol ajist
caMOoKOHTpoJsi. CaMocTosITeNbHbIE PA00ThL. Pa3HOYpOBHEBBIE KOHTPOIBHBIE
paboTHI.

O.U. I'pomuieBa. Temarnueckue KOHTPOIBHBIE U CAMOCTOSITEIIbHBIE PA0OTHI IO

busnke.



A.T. I'mazynoB. Meronuka npenojaBanusi GU3MKHU B CPEAHEN IIKOJIE.

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://www.fizika.ru

http://college.ru/fizika/

https://m.edsoo.ru

yaklass.ru

http://fiz.1september.ru

http://somit.ru

http://yos.ru

Kypc acTpoHoMum -BUI€OYPOKH

@uzuka 11 knacc -BUIEOypOKHU
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