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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢us3mke 6a30BOro ypOBHS HA YPOBHE CpPEIHETO OOIIero oO0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHHM K pe3ylbTaTaM OCBOCHHS OCHOBHOIA
oOpasoBarenbHOM mporpammsbl, mpeactaBieHHbix B PI'OC COO, a Takke c ydéToM
dbenepanibHOM paboyeil mporpaMMbl BOCIUTAaHWS W KOHLEMIMM TPENoAaBaHUsl Y4eOHOro
npeamera «®Puszmka» B oOpazoBaTeldbHBIX opraHuzanusax Poccuiickoit ®enepanuu,
peam3yIouMX OCHOBHbIE 00pa30BaTeIbHbBIE MPOTPAMMBI.

Copnepsxkanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (POpMUPOBAHHE €CTECTBEHHO-
Hay4YHOM KapTuHBI MUpa oOyyatomuxcst 10—11 kinaccoB npu oOyueHnu ux Gpusrke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO moaxonaa. llporpamma 1o Qusuke
cootBercTByeT TpeboBanusaM PI'OC COO k miIaHUPYyEMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METaIpeMETHBIM pe3yibTaTaM OOYYEHHS, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh pealnu3aluu
MEXIPEIMETHBIX CBA3EH (DU3UKKU C €CTECTBEHHO-HAYYHBIMH y4e€OHBIMH TIpenMeTramu. B Hel
OIpEEIISAIOTCS OCHOBHBIE LIEJIN U3YYEHHs (PU3UKHU HAa YPOBHE CpeJIHEro o01ero oopazoBaHus,
IUIAaHUPYEMBIE PE3yJbTaTbl OCBOCHHSI Kypca (PU3MKHU: JMYHOCTHBIE, METANPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU HAa 0a30BOM YPOBHE, B TOM YHCIIE

MPEIMETHBIC PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHwusl.

®du3rka Kak Hayka O HauOosiee OOMMX 3aKOHaX MPUPOJbI, BBICTYNAas B KayecCTBE
y4eOHOTO TMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUM 00
okpyxatomeMm mupe. IKompHBII Kypc (QU3UKHM — CHCTEMOOOPa3yIOIIMA sl €CTECTBEHHO-
HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U
SABJICHUM, HM3y4aeMbIX XUMHEH, Ouonorueu, ¢dusnueckol reorpadguell U acTPOHOMHUEH.
Hcnonb3oBaHWEe W aKTUBHOE TNMPUMEHEHHE (PU3MYECKUX 3HAHUWM ONpeneNnsieT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUN B Cepe IHEPTeTUKU, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJIOB C 3aJaHHBIMU CBOMCTBaMH W JApyrux. M3ydenue duszmku
BHOCUT OCHOBHOM BKJaag B (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa
oOyuaromuxcsi, B (opMupoBaHHE YyMEHUN MNPUMEHSITh HAYYHBIH METOJ| TO3HAHUS MpHU
BBITIOJTHEHUY UMM YUEOHBIX HCCIICIOBaHUM.

B ocHOBY kypca ¢u3uku sl YpOBHSI CPEAHETO OOIIEr0 OOpa30BaHUS IMOJOXKEH P
UJIei, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH 3aBEPUIEHHBIM,
OH COJIEPUT MaTepual U3 BCEX pa3lieioB (PU3MKH, BKIIOYAET KAaK BOMPOCHI KJIACCUYECKOM,
TaK U COBPEMEHHOU (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEeWl Marepuan Kypca (Gu3uku oOBETUHEH
BOKpYT (pusnueckux Teopuii. Bexyum B Kypce sBisieTcst GOpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U TOJIE.



Hoes cymanumapuzayuu. E€ peanuzanus nNpeanoaraeT UCHoJb30BaHNE TYMaHUTAPHOTO
noTeHuana (U3NYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS (DU3UKH C pa3BUTHEM
oOmiecTBa, a TakkKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH M 3KOJOTHYECKHUMHU
npobJyieMamu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3uku mnpesamnonaraeT 3HAKOMCTBO C
MIMPOKUM KPYTrOM TEXHUYECKMX M TEXHOJOTHYECKHX MPHIOKEHUN H3YYEHHBIX TEOpUU U
3aKOHOB.

Hoes skonocusayuu peanusyercs MOCPEICTBOM BBEJICHUS JJIEMEHTOB COJIEpKaHUS,
MOCBSIIIEHHBIX YKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM
TEXHUKHM WM  TEXHOJOTUH, a  Takke OOCyX JAeHHS  MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS M SKOJOTHUYECKON OE€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMU Kypca (PU3MKU Ha YPOBHE CPEOHEro OO0IIero oopa3oBaHUs
ABISAIOTCA (pu3nueckue Teopuu (GOopMUPOBAHHE MPEACTABICHUN O CTPYKTYpE MOCTPOCHUS
¢uznyeckoil TeopuH, posid (PyHIAMEHTAJIbHBIX 3aKOHOB W IPUHIMUIIOB B COBPEMEHHBIX
MPEICTaBICHUAX O MPUPOJIE, TPAHUIIAX PUMEHUMOCTH TEOPHUH, JUIS OMHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U MIPOLIECCOB).

CHUCTEMHO-ACSATEILHOCTHBIN TOAX0J B Kypce (U3UKH peau3yeTcsl MPekJe BCEro 3a
C4€T OpraHM3aluU SKCIIEPUMEHTANIbHOMN JesTeNbHOCTH oOydaromuxcs. s 6a30BOro ypoBHs
Kypca (U3MKH — 3TO HCHOJb30BAaHUE CHUCTEMBbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M Ja0OpPaTOPHBIX padOT, KOTOpbIE B Mporpamme mo (pusuke oObEeIUHEHBI B
OOIIMII CHHCOK YYCHHUECKUX NPAKTHUECKUX paldoT. BrigeneHune B yka3aHHOM TIepedHE
71a00paTOPHBIX padOT, MPOBOJUMBIX ISl KOHTPOJIS U OLICHKHU, OCYIIECTBIISIETCS YYaCTHUKAMHU
0o0pa30BaTeNbHOTO MpoIlecca HCXOJs U3 OCOOEHHOCTEH IUTAHUPOBAHMSI M OCHAIICHUS
kaOunera ¢usuku. [Ipum sTOoM oOecreunBaeTcss OBIAJIEHHE OOYYAIOMIUMHUCST YMEHUSMU
POBOJUTH KOCBEHHBIC M3MEPEHHMsI, MUCCIICIOBAHUS 3aBHUCHMOCTEH (PU3MYECKHX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yeNnseTcs pelieHnI0 pacy€THBIX U KaueCTBEHHbIX 3aa4. [Ipu aTom
Ui pacu€THBIX 3aJad NPUOPUTETOM SIBISIOTCA 3aJaud C SIBHO 3aJaHHOM (u3nueckoi
MOJIEJIbIO, TIO3BOJISIONIUE TTPUMEHSATh W3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJTHOTO
paszena Kypca, TaK U MHTETPUPYS 3HAHUS M3 Pa3HBIX pa3aenoB. [[isi kauecTBEHHBIX 3aaad
NPUOPUTETOM SIBISIOTCS 3aJaHUA Ha OOBSCHEHHE NPOTEKaHUS (PU3UYECKUX SIBICHUN W
MIPOIIECCOB B OKPYKAIOIICH KU3HH, TpeOyromue BpiOopa (HU3NUECKON MOJENH ISl CUTYalluu
IPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBUM ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHn0 ydeOHOro mpouecca 0a30Bblii ypOBEHb Kypca (DU3MKH Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHus AODKEH U3ydaThCs B YCIOBHSIX MPEIMETHOro kKabuHeTa (PU3UKU WM B
YCIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB €CTECTBEHHO-HAy4YHOro IHKiIa. B
kaOuHere (U3MKH JODKHO OBITH HeoOXoauMoe jabopaTopHoe O0OpyAOBaHHWE IS



BBIMIOJIHEHHSI YKa3aHHBIX B MporpaMMe Mo (U3MKEe YYEHMUYECKHUX MPAKTHYECKUX paboT u
JEMOHCTPALIMOHHOE 000pY/I0BAHHE.

JleMoHCTpanmoHHOE 00O0pyaOBaHWEe (DOPMUPYETCS B COOTBETCTBUU C TIPUHIIAIIOM
MUHUMAaJIBHOHN 10CTAaTOYHOCTH M 00ECIIEUNBAET IOCTAHOBKY IIEPEUYUCIICHHBIX B IIPOrpaMMe 10
(u3MKe KIIOYEBBIX JEMOHCTpALU ISl UCCIEIOBAHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
IMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00opymOBaHUE ISl YYCHUYECKUX MPAKTUYECKUX paboT (popMuUpyeTcs B
BUJIE TEMAaTHYECKUX KOMILJIEKTOB U OOECIEUMBAETCS B pacuéTe OJHOIO KOMILJIEKTA Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpAaTOPHOrO OOOpYIOBaHUS JOJKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM MCIIOJIb30BaHUM AHAJIOTOBBIX M LIU(PPOBBIX NPUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE IIU(POBBIX Ta00OPATOPUIA.

OCHOBHBIMM LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00Pa30BAHUU SBIISIFOTCS:

e (opMHpOBaHME HHTEpPECAa U CTPEMJICHUS OOY4YalOIIMXCS K HAyYHOMY H3YUYECHHIO

IPUPOJIbI, PA3BUTUE X UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUI O HAYYHOM METOJEC TMO3HaHUA U (QOpPMHUpPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yabTaTa U3y4YeHUs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKH;

e (opMHUpOBaHHE YMEHUN OOBSICHATH SBJICHUS C UCIIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUHN
¥ HAYYHBIX JI0KA3aTEeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O POJU (PU3UKHU JUTsI Pa3BUTHS JPYTHX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHIl.

JlocTmxeHne 3TUX 1esield 00ecTeuynBaeTCsl PelIeHUEM CIEeIyIOUX 3a1ad B IpoLecce

U3y4YeHUs Kypca (U3UKU Ha YPOBHE CPETHEro 00111ero 00pa3oBaHus:

e MpuoOpeTeHne CUCTEMBbI 3HaHUI 00 O0IUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUSAX, BKIIOUAs MEXAaHUKY, MOJEKYISApHYI0 (HU3UKY, JIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

e (opMHUpOBaHME YMEHMH NPUMEHITb TEOPETUUYECKHE 3HAHMS JUIsl OOBSICHEHUS
dbuznyecKkux SBIEHUN B TPHUPOAE W I TPUHATHSA TNPAKTUYECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HMU;

e OCBOCHHE CIOCOOOB pEIICHWS pPAa3TMYHBIX 3a7ad C SBHO 3aJaHHON (U3HUYECKOM
MOJIeIbIO, 3aJad, TOAPAa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHue (U3HMUECKOn
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 3aJ1auH;

e TIOHMMaHHE (UBNYECKUX OCHOB M TMPHUHIIMIIOB JCHUCTBUS TEXHUYECKUX YCTPOWCTB M
TEXHOJOTHUECKHUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

e OBJIaJICHUE METOJAMU CAMOCTOSITEIbHOTO IJIAHUPOBAHUS U MPOBEACHUS (HPU3NMUECKUX
OKCIIEPUMEHTOB, AaHalu3a W  UHTepIpeTraudd  WHGOPMALMH,  OIpeIeTeHHUs
JIOCTOBEPHOCTH TOJYYEHHOT'O pe3yibTara;



e CO3JaHUE YCJIOBHUH ISl pPa3BUTHUS YMEHUN TPOEKTHO-UCCIIENOBATENBCKON, TBOPYECKOU
NEeATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BBIA YpOBEHB) Ha YPOBHE CpEIHETO 0OIIero oopa3oBaHUs
otBoauTcs 136 yacoB: B 10 kiacce — 68 vyacoB (2 yaca B Hejenmo), B 11 kimacce — 68 gacos (2
gaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMMe mo (usuke mepedeHb Ja0OpPaTOPHBIX U MPAKTHUECKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YUYHTENb JElaeT BBIOOp MPOBEACHHUS J1aOOPaTOPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEHN 00yUYatOmMXCS.

COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 IO3HAHUA
dusnka — Hayka o npupoje. HayuHble MeTOIbI MO3HAHUS OKpYyXKaromero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOIIECCE MO3HAHMS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKeE.
MonenupoBanue Qpuznyueckux siBICHUM U rnpoieccoB. Hayunsie runoressl. Gusndeckue
3aKOHBI ¥ TeOpUHU. [ paHUIIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUSI.
Pons u mecTto Qu3uku B (POPMUPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
MPAKTUYECKON AEATEIbHOCTH JIOJICH.
Jlemoncmpayuu
AHaJIOTOBBIE U ITU(POBHIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBuxkeHHe. OTHOCHTENBHOCTh MEXaHWYEeCKoro aBuxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKOPEHHE
MAaTEPUAIbHON TOYKH, UX MTPOEKIIUU HA OCU CUCTEMBI KOOpAUHAT. CIIO)KEHUE NMEPEMEILICHUN U
CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSAMOIMHEHHOE JBHKeHHUE. [ pauku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUSI, IYTU U NIEPEMELICHNS MaTEPUATIbHON TOYKH OT BPEMEHU.

CBoOosHOE nazieHre. Y CKOpeHue CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe nBvkeHUE. JIBHKEHME MaTepuaibHOW TOYKHM IO OKPYXKHOCTH C
MMOCTOSSHHOM II0 MOZIYJIKO CKOPOCTBIO. YTJIOBas CKOPOCThb, JMHEWHas CKOpocTh. llepuon u
gacTota obpareHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHn4eckue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETp, JBUKCHHUE
CHApsIIOB, LICTIHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WIUTKOCTPALIUS KHHEMATUUECKUX XapaKTEPUCTUK JIBUKCHUSL.



[IpeoOpa3zoBanne IBUKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaOnronenue nBuxeHus Teia, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO IBUKEHHUS C LEINIbIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanre  COOTHOUIEHUS — MEXKIY  MOYTSIMH, NOPOWJEHHBIMM  TEJIOM  3a
MOCJIEAOBATENbHBIE PABHBIE MPOMEKYTKHM BPEMEHU NPH PAaBHOYCKOPEHHOM JBUXEHUU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnne nBuxKeHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTM ['ammies. IlepBbii 3akoH Herorona. HMHeprumanbHbie
CHUCTEMBI OTCYETA.

Macca tema. Cuma. IlpuHnun cynepnosunuu cwi. Bropoit 3akoH HperoToHa miid
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOUEK.

3akoH BceMUpHOTO TsAroteHusa. Cuna tsoxectu. [lepBas kocMHuuecKkas CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckoyibxkeHus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUsl CKOJNbXeHUs u cwia TpeHus mnokosi. Kosdpduuuent tpenus. Cuna
COITPOTHUBJIEHUS NPU ABUKECHUU TEJIA B KUJIKOCTHU WJIU rase.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO TeEa.

MOMEHT cuibl OTHOCUTENIBHO OCH BpauleHus. [liedo cuibl. YciioBUSL paBHOBECHS
TBEPAOTO TEA.

TexHn4ecknue yCTpOMCTBa M NPAKTUYECKOE NPUMEHEHHUE: MOAIIMIHUKA, JBUKCHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepuuu.

CpaBHeHHME MACC B3aMMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JAeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccenenoBanne 3aBUCUMOCTH CWJI YIPYT'OCTH, BO3HHUKAIOIIMX B IPYKHHE W PE3MHOBOM
obpasiie, oT ux AehopMaIIvH.

HccenenoBanne yciioBAM paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonvl coxpaneHus é mexaHuxe

Nmnynsc MatepuanbHON TOUKH (Te€Na), CHCTEMbl MaTEPUATIBHBIX TOYEK. VIMITyJIbC CUIIBI
Y U3MEHEHHE UMITYJIbCa TeNa. 3aKOH COXPAHEHUS UMITyJibca. PeaKTUBHOE IBH>KEHHE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernyeckas sHeprusi MaTepuanbHOM TOYKU. TeopeMa 00 M3MEHEHWU KMHETHYECKON
DHEPIHUN.

[TorenunansHast »Heprus. IloTeHuumanbHass »SHEprus ynpyro JAehOpPMUPOBAHHOM
npyxuHsbl. [loTeHnnanbHas sHEprus Teaa BOJIU3U NOBEPXHOCTH 3E€MIIH.

[loTeHnanbHble U HEMOTEHUMAIbHBIE CHIIbl. CB3b pabOThl HEMOTEHLUUAIBHBIX CHJI C
U3MEHEHUEM MEXAHUYECKOW DSHEPIMHM CHCTEMBl TEll. 3aKOH COXPAHEHUS MEXAHMYECKOU
SHEPI'UHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHu4yecKkne yCcTporucTBa U MPAKTUYECKOE TPUMEHEHHUE: BOJOMET, KOIED, MPYKUHHBIN
IIACTOJIET, IBUKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii skcnepumenm, nabopamopmuvie padbomul

N3ydyeHue aOCOJIIOTHO HEYNPYyroro ynapa ¢ MOMOLIbIO JBYX OJUHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI ¢ U3MEHEHHMEM MEXAaHMYECKOW SHEpPruM Teja Ha
IIPUMEpPE PACTSIKEHUSI PE3UHOBOIO JKI'yTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS  MOJEKYJIAPHO-KUHETUYECKOM TEOPUM M HUX  OINBITHOE
obocHoBaHue. bpoyHoBckoe aBwkenue. uddyszus. Xapakrep ABUKEHHUS U B3aUMOJICHUCTBUS
4yacTull BelecTBa. Mojiend CTPOCHHS Ta30B, KUJIKOCTEH M TBEPIBIX TEN M OOBSICHECHHE
CBOMCTB BENIECTBA HA OCHOBE 3TUX Mojeneir. Macca u pasmepbl moisekyin. KommuectBo
BemiecTBa. [locrosHnas ABoraspo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remmneparyp Llenscus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KUHETHYECKOW TEOpHUU
UJCTbHOTO Ta3a. AOCOIOTHAs TeMmIiepaTypa Kak Mepa CpeaHed KUHETUYECKOW HSHEepruu
TEIUIOBOTO JABWKEHUA dvactul rasza. [llkana temmneparyp KenbBuna. ['a30Bble 3aKOHBL
VYpaBuenue MenneneeBa—Kianeiipona. 3akon Jlanbrona. M3ompoiieccsl B U€aIbHOM Trase C



MOCTOSTHHBIM ~ KOJIMYECTBOM  BemlecTBa. [ 'paduyeckoe mpencTtaBieHHE H30MPOIECCOB:
u30TepMa, U30X0pa, u3odapa.

TexHuyeckue ycTporucTBa U NPakKTUUECKOEe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JIMCKPETHOE CTPOEHUE BeliecTBa, (ororpadun MOJEKyI
OPTaHUYECKUX COCTUHECHUN.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Moguens onbita llTepHa.

OMBIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HI€AJIbHOTO T'a3a, H30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Omnpenenenrne Macchl BO3/yXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE H3MepeHuil o0bEma
KOMHATBI, IJABJICHUS U TEMIIEpATyphl BO3yXa B HEMl.

HccenmenoBanre 3aBUCUMOCTH MEKTy TapaMeTpaMy COCTOSIHUSI pa3peKEHHOTO rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMmoanHaMuueckas cucremMa. BHYTpeHHSs S3HEPTHsST TEPMOJUHAMUYECKON CUCTEMBI U
ciocoObl €€ wu3MeHenus. KomudectBo Temotel U pabota. BHyTpeHHsis aHeprus
OJIHOATOMHOTO HWJE€albHOr0 ra3a. Buasl Teruonepenadu: TEIUIONPOBOJHOCTb, KOHBEKLHA,
U3JIydeHue. Y IeapHas TeINIOEMKOCTD BelecTBa. KOIM4ecTBO TEIIOTHI PU TEILIONEPEaAAYe.

[Tonsitue o6 ammabatHoMm mporecce. [lepBoiii 3akoH TepmoauHamuku. [Ipumenenue
MEPBOTO 3aKOHA TEPMOJIMHAMUKH K H3ompolieccaM. ['paduueckas uHTEpripeTanusi padoThl
rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOJIE.

Tennossle MamuHbl. [IpuHLKIBL AeiicTBUS TEIOBbIX MalvH. [Ipeobpa3oBanus sHEpruu
B TeIUI0BbIX MammHax. Koadduiment nonesnoro nericteus TeroBoi Mamuubl. [{ukn Kapao
U ero K03 GUIMEHT MOJIE3HOTO ACHCTBUSA. DKOJIOTUUECKHE MPOOIEMbI TETIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOEC NPUMEHEHHE: JBHUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPTUM Teja MPHU COBEPIICHUU PaOOTHI: BBUIET MPOOKU W3
OYTBUIKHM TIOJ] IEWCTBHEM CKAaTOTO BO31yXa, HarpeBanue s¢upa B JATyHHOU TpyOKe MyTEM
TpeHUs (BUACOIEMOHCTPALIMS).

N3meHeHue BHYTpEeHHEW SHEpruu (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OnsIT 110 a1abaTHOMY PACHTUPEHHIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBodt TypOWHBI, JBHUTrareisi BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepenne yaenbHOoN TEMI0EMKOCTH.

Tema 3. Acpecammnbie cocmosanua eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Vcmapenue U kureHue. AOCONIOTHasS U
OTHOCHUTEIIbHAS  BIAXHOCTh  BO3ayXa. HacelmeHHsli  map.  YaelnbHas — TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYpPhl KUIIEHUSI OT 1aBJICHUS.

Tépmoe Ttenmo. Kpucrtamnmueckue u amopdHble Tena. AHHU30TPOIHUS CBOICTB

kpuctaiuioB. JKunkue kpuctamibl. CoBpeMeHHbIe MaTepuaibl. [InaBienne u kpucTan3anus.
VY nenvHas TeruioTa miaBieHus. Cyonumarius.

YPaBHeHI/Ie TEIJI0OBOro OajraHca.

TexHuueckue YCTPOﬁCTBa U IIPAKTHYICCKOC IIPHUMCHCHUC. TUTPOMCTP H IICHUXPOMCTD,

KaJIOpUMCTpP, TCXHOJIOTMHU  IIOJYUYCHHA  COBPCMCHHBLIX  MATCPUAJIOB, B TOM 4YHCIC
HaHOMATCPpHaJI0B, © HAHOTCXHOJIOIUH.

Jlemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenune HarpeBaHus U MUIABJICHUSI KPUCTAUIMUECKOTO BEIIECTRA.
JleMoHcTpanus KpucTaioB.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuKa
Tema 1. Inekmpocmamuka

OnexTpuzaums Ted. OJEKTpUYecKHid 3apsn. /[IBa Buaa dIEKTPUYECKUX 3apsiliOB.
[TpOoBOIHUKH, TU3IEKTPUKH U OJYIPOBOJHUKH. 3aKOH COXPAHEHUS AJIEKTPHUUECKOTO 3apsija.

B3anmoneiictBue 3apsaoB. 3akoH Kymona. TodeuHbId  DJIEKTPUYECKHW — 3apsifl.
OnekTpudeckoe moiie. Hampsyk€HHOCTh 3nekTpudeckoro notisd. IlpuHuun cynepno3nnuu
IIEKTPUYECKUX Mosiel. JIMHuM HanpsLKEHHOCTU JIEKTPUYECKOTO MOJIS.

PaGora cun oanektpoctatudyeckoro moss. llotenmuan. Pa3HOCTh MOTEHITMANOB.
[IpoBOAHMKM W  AWDJIEKTPUKH B  DJEKTPOCTATUYECKOM  moje.  JudiekTpudeckas
MIPOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHzeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPTHS
3apsHKEHHOTO KOHJIEHCATOpa.

TexHH4eCKre YCTPOWCTBA M NMPAKTUYECKOE NMPUMEHEHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMMUPOBATbHBIH
arrapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.



[IpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amnuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOopa OT IUIOMAAU IUIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DIEKTPUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUS 3JIEKTPHUUECKOTO TOKa. MICTOUYHUKHM TOKa.
Cuia toka. [locTosiHHBIN TOK.

Hanpsoxenune. 3akon OMa 114 yyacTKa LEMu.

DneKTpudecKoe COIIPOTUBJICHUE. VY nenbHOE COIIPOTHUBIICHUE BEILIECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PabGora snektpudeckoro Toka. 3akoH Jxoyns—JleHima. MOIIHOCTh 3JIEKTPUUECKOTO
TOKA.

DIEeKTPOJABWXKYIIAsA CHJIA U BHYTPEHHEE CONPOTHUBIEHUE HWCTOYHMKA TOKAa. 3akoH Oma
JUTS TIOJTHOM (3aMKHYTOM ) AekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHUBIICHUS
METAJJIOB OT TemIiepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKNUN TOK B BaKyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonmynpoBoguuku. CoOCTBEHHass W MPUMECHAs MPOBOJUMOCTH TOJYIPOBOIHUKOB.
CoiictBa p—n-niepexoza. [1oaynpoBoAHHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B PAcTBOpax M pacijiaBaxX 3JIEKTPOJHUTOB. DJIEKTPOJIUTHYECKAS
JTACCOIMALINS. DIIEKTPOIIHU3.

OJIEKTpUYECKH TOK B ras3ax. CaMOCTOSATENbHBIA W HECAMOCTOSTENbHBIA pa3psl.
Mounus. [1na3ma.

TexHuyeckue yCTpOMCTBA M TNPAKTUUECKOE MPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETP,
peocTar, UCTOYHHUKM TOKA, OJIJIEKTPOHArpeBaTesbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIILHbBIE
NpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAaKYyMHBIN NTUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJYIPOBOAHUKOBBIN IO/, TaJTbBAaHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COINPOTHUBJIEHUS UWJIWHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI, TUIOIIAIH
MONEPEYHOr0 CEYEHUS U MaTeEpHaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe n3MepeHne MEKTPOABUKYIIEH CUilbl. KOpOTKOE 3aMBIKaHHE TajbBAHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne ANEeKTPOJABHKYIIEH CHJIbI HMCTOYHHMKA TOKa M €ro BHYTPEHHErO
CONPOTHUBIICHUS.

Habmroienue snextpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢uszuku 6azoBoro ypoBHs B 10 kjacce ocyliecTBiseTcs € y4ETOM
COZIEPKATENbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTWKH, OHOJIOTUH, XHWMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nonsimus, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOI'O IMO3HAHUS:
SBJICHUE, HAay4yHbIM (akT, rumoresa, (uanMyeckas BeIMYMHA, 3aKOH, TEOpUs, HaONIO/EHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peumieHWe CHCTEMbl YpaBHEHUW, JIMHEWHas (QyHKOMs, mnapadorna,
runepOona, UX rpauKkd W CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKUMU: CHHYC, KOCHUHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M UX NPOEKINHU Ha
OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonoecusa: mexannueckoe IBUKEHUE B KUBOU mpupoze, Audpdy3us, 0cMOcC, TEMI000MEH
YKUBBIX OPraHrW3MOB (BHJIbI TEIUIONEPEIauu, TEINIOBOE PABHOBECUE), JIEKTPUUECKUE SBIICHUS
B JKMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHasE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKMIKOCTEH W Ta30B, JEKTPUYECKHE
CBOMCTBA METAJUIOB, ANEKTPOJIUTHUECKAs JUCCOLIMALIMS, TajbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aPOMETP, TEPMOMETP.

Texnonozus: npeodpa3oBaHKUE ABMXKEHUN C MCIOJb30BAHUEM MEXAaHU3MOB, YUET TPEHUs
B TEXHUKE, MOJIIUITHUKH, UCTIOJIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJbCa B TEXHHUKE (pakeTa,
BOAOMET W JpYyTHE), JABUTAaTellb BHYTPEHHETrO CropaHus, mnapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHJIUIMOHEP, TEXHOJOTMHU TOJIYYEHHUS COBPEMEHHBIX MAaTE€pUaloB, B TOM
YUCJI€ HAHOMATEepPUAIOB, M HAHOTEXHOJOTHUH, 3JIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPUHTEpP, JIIEKTPOHArpeBaTeIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA



[ToctostHHBIE MarHuThl. B3auMoaercTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE NOJIE.
Bexrop marautHOM wWHaykuuu. I[IpuHIun cynepno3suuyMyM MAarHUTHBIX MOJIed. JIMHUM
MarHuTHOW UHAYKIMU. KapTuHa TUHUIT MarHUTHON MHIYKIIMU MOJIS IOCTOSHHBIX MarHUTOB.

MaruutHOoe 1oJie TPOBOJAHUKA ¢ TOKOM. KapTuHa JIMHMI MHIYKIIMM MarHUTHOTO TOJIA
JUIMHHOTO TMPSMOTO MNPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBiue NpOBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, €€ MoAylb W HampaBieHue. JIBH)KEHHE 3apsHKEHHOW 4YacTUIlbl B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.

SIBneHne SNEKTPOMAarHUTHOW WHAYKIMH. [IOTOK BEKkTOpa MAarHUTHOM WHIYKLHH.
DNEeKTpOABMKYIIAS CUJIa HHIAYKIIMH. 3aKOH 3JIEKTPOMarHUTHOW nHayKunu dapanes.

BuxpeBoe 3JIeKTpUYECKOE MOJE. DIEKTPOIABWKYIIAs CHJIA WHAYKUMHA B NPOBOJHHUKE,
JIBWKYILEMCS IIOCTYIIATEIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTG. fIBIEHNE CAMOMHAYKIWHA. DIIEKTPOABUKYILASI CUJIA CAMOUHIYKIIAH.

DHepruss MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: IIOCTOSHHBIE MArHHUTHI,
ANEKTPOMArHUTHI, 3IEKTPOABUTATENb, YCKOPUTEIA 3JIEMEHTAPHBIX YACTHL, WHIYKI[MOHHAS
eYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTbD DJIEKTPOJABHKYIIEH CUJIbI MHAYKIMH OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
MTOTOKA.

SIBeHMEe CAaMOMHIYKIIMH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

M3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanre NeMCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paznea 5. KoJsieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA



Konebatenbnas cucrema. CBOOOgHBIE MeXaHWYecKue KoJjiebanus. [apmoHHUeckue
koneOanus. [lepmon, dacrora, amrmumryaa u ¢dasza konebanuid. [IpyXUHHBIA MasTHHK.
MatemaTrueckuil MasiTHUK. YpaBHEHUE rapMoHU4eckux konebanuil. [IpeBpaienue snepruu
IIPU FApMOHUYECKHUX KOJIEOaHUSX.

Konebatenbupiii kOHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJEOAaHUS B HJCAIbHOM
KOJIEOATEIbHOM KOHType. AHANOTUA MEXIy MEXaHHUYEeCKUMH U 3JIEKTPOMAarHUTHBIMU
konebanusimu. ®opmyna Tomcona. 3aKoH cOXpaHEHUsS YHEPTHH B UACATFHOM KOJIeOaTeIbHOM
KOHTYpE.

[TpencraBienue o 3aTyxarolux KojaeOaHusX. BoiHy X 1eHHbIE MEXaHUYeCKUE KoeOaHusl.
Pe3onaHc. BeiHYXI€eHHBIE 2IEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHsbIil Tok. CHHYCOMIANBHBII MEPEMEHHBIN TOK. MOIIHOCT NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepeaaya U MOTpeOJIEHUE DIEKTPUUECKON SHEPruu.
OKOJIOTMYECKHE PHUCKH NPHU TNPOU3BOJACTBE IIIEKTpO3HEpruu. KynbTypa HCIONB30BaHUS
AIIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE NPHUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IMEPEMEHHOTO TOKA, IMHUAH JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue  mapamMeTpoB  KoieOaTeNbHOM  cUCTeMbl  (NPYKUHHBIM WU
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJICOaHU.

Hab6mronenue pe3oHanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAmpsDKEHWsT OT BPEMEHM) IS
3JIEKTPOMATrHUTHBIX KOJIeOaHUH.

Pe3oHaHC npu mocCiIe10BaTENBHOM COEJUHEHUN PE3UCTOPA, KATYIIKA WHIYKTUBHOCTH U
KOH/JIEHCATOopaA.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MaNIbIX KOJIeOaHU rpy3a Ha HUTU OT JJIMHBI HUTU
Y Macchl rpysa.

HccenmenoBanne NEPEMEHHOrO TOKAa B LENHM W3  IOCIEAOBATEIBbHO COCAUHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 80JIHbL

Mexanuyeckue  BOJIHBI,  YCJIOBHSL  PAacCHpOCTPAHCHMUS. [Tepuos. CxopocTb
pacrpocTpaHeHHs U JUIMHA BoJIHBL. [lomepeunsie u npononbHbie BosHbL. MHTEpdepenuus u
T paKIUs MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.



DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI M3JIyYEHHs JIEKTPOMATHUTHBIX BOJIH. B3anmHas
opueHTanusa BektopoB E, B, V B anextpomarautHoi BoiHe. CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH: OTpaX€HHE, MpelIoMIICHUE, Mojspusanus, audpaxuus, uarepdepenuus. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[[Ixana >ME€KTPOMArHUTHBIX BOJIH. [IprMEHEHHE 3IEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanmys.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOLIEH CPEIBI.

TexHuyeckue ycTpouCTBa M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKAIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHHKE W MEOULIMHE, pajap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u auppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmtoieHue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOHM M 4YacTOTOM
KoJIe0aHMil.

HccnmenoBanre CBOMCTB — DJIEKTPOMATHUTHBIX — BOJIH:  OTpPaKEHUE, IPEIOMIICHHE,
noJisipu3anus, IMppakuus, UHTEpPEepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsMonuHerHOE pacnpoOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. JIyd cBeta. TouedHbIN HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue M300pakeHHil B MIIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akoHBI MpEIOMIIEHHS cCBeTa. AOCONIOTHBIM IMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. IIpenenpHblld yroja MoJHOrO BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

CobOuparonie 1 pacceuBarolue JuH3bl. ToHKas nuH3a. POKYCHOE pPAacCTOSHHE U
onTHYeckass cwia ToHKOW JuH3bL. [locTpoeHne wu300pakeHMit B COOMparOmUX W
pacceuBaromux JiMH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH3O0M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. Wurepdepenmuss cBera. KorepeHTHble HMCTOUYHHMKHU. Y CIIOBHS
HAOMIOCHUS MAaKCUMYMOB M MHHHMYMOB B HHTEPPEPEHIIMOHHONW KapTUHE OT JBYX
cuH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaknus ceera. [AudpaknuonHas pemérka. YcloBHe HAOMIOACHHUS TJIaBHBIX
MaKCUMYMOB IpY NaJ€HUH MOHOXPOMAaTUYECKOTO CBETA Ha TU(PPAKLIUOHHYIO PEIIETKY.



[Tonspuzanus ceera.

TexHudeckue yCcTpOMCTBA W TMPAKTHUECKOE MPUMEHEHHWE: OYKH, Jyma, (oToammapar,
MIPOCKITMOHHBINA aImapaT, MHUKPOCKOI, TEJECKOI, BOJOKOHHAS ONTHKA, IU(paKIHMOHHAS
peleéTKa, NoJIAPOuL.

Jlemoncmpayuu

[IpsiMonuMHEHOE pacHpOCTpaHEHHE, OTPAKCHHE W MpelomieHue cBera. OnTHYecKue
IpUOOPBHL.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKona, TeJIECKOna.

Hab6mronenue naTepdepennm cBera.

HaOmronenune nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIETKY.

HaOmnronenue nosisipuzaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH
['panubl MPUMEHUMOCTH KJIACCUYECKOW MexaHWKHU. [locTynarel cnennanbHONW TEOpUU
OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTb MOAYJISI CKOPOCTHM CBE€Ta B BaKyyMe, IPUHUHII
OTHOCUTEIBHOCTU DWHIITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIJINHBI.
OHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTULBI.
CBs13b MacChbl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbI. DHEPIUsl TOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmovl K6AHM OGO ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u sHEpPrun PoTOHA C €ro YaCTOTON. DHEPTUs U UMITYJIbC
dboToHa.

OtkpeiTie u wuccienoBanue ¢orodpdexra. Ombitei A. I'. CromeroBa. 3aKOHBI
dotorpdexra. VYpaBHenue OiinmTeriHa g poroaddekra. «KpacHas rpanumay
dbotorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHudeckue yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHUE: (POTOINEMEHT, (HOTOMATUUK,
coJIHeUHas OaTapesi, CBETOUO/I.



Llemoncmpayuu

®oTorh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -gactuil. [lmanerapuas
mozenb aroMa. [loctynatel bopa. M3inyuenue u nornomnieHue (OTOHOB MpHU MEPEX0JIe aToMa €
OJIHOTO YpPOBHSI 3HEpruM Ha Apyroil. Buabl cnektpoB. CrnekTp ypOBHEW SHEpPruu aroma
BOJIOPO/JIA.

BousHOoBBIE cBOMCcTBa yacTull. BonHsl ne bponnsa. KopnyckymsspHO-BOITHOBOU Tyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: CIHEKTPAIbHBIA aHaN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HabGnronenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXKHOCTb  CTpoeHus  sigpa.  OTKphITHE
pagunoaktuBHOCTH. OmbiTel  Pesepdopna 1o ompeneneHuio coctaBa pPaJIlOaKTUBHOTO
uznydenusi. CoicTBa anb(da-, Oera-, raMMa-u3inydeHus. BiusHue paaroaKTUBHOCTH Ha
YKUBBIC OPTaHU3MBI.

OTtkpeiTHE TpoTOHA U HeWTpoHa. Hykmonuas moxens snpa [elizeHOepra—lIBaHeHKo.
3apsn saapa. MaccoBoe uncio sapa. M30Tornsl.

Anbha-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyyeHue. 3akoH
PaaMOaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sipe. SAnepubie cuinbl. Jlepekt Macchl siapa.

S nepHble peakunu. JleneHne u CUHTES AlIep.

Anepuriii peaktop. Tepmosiaepubiii cuHTe3. [IpoOreMbl W TEPCHEKTUBBI  SIEPHOU
DHEPIreTUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTHUIlbl. OTKPBITHE O3UTPOHA.

MeTonpl HAOIIOICHUS ¥ PETUCTPALUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTabHbIE B3auMOIeHcTBUS. EMUHCTBO (pm3nueckoii KapTUHBI MUpA.

TexHnueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: NO3UMETD, Kamepa BuibcoHa,
SJIEpHBINA peaKkTop, arToMHasi bomoa.



Llemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasznes 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl  pa3BuTUS acTpoHoMuu. llpuknagHOe ¥ MHUPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKECHUE.

ConHeuHas cucrtema.

Connue. ConHeuHass akTMBHOCTh. Mctounwk sHeprum ConHna M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEepUCTUKU. JlnarpamMma «CHEKTpaJbHBIM KIAcC — CBETUMOCTBY. 3BE3IBI
IJIaBHOM TMOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» ISl 3BE3] TJIABHOU
MOCJEeA0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE MPEIACTABICHHUS O
MPOUCXOKICHUH U 3BOJIFOIMK COJIHIIA U 3BE3/. DTaIlbl AKU3HU 3BE3]I.

Muneunsiii [lyTe — Hama ['amaktuka. Ilonoxxenune m nBuxenne ConHna B [anmakTuke.
Turnbl raylakTuK. PaguoranakTuku v kBazapbl. YEpHBIE ABIPHI B siApaxX rajJakTHK.

Bcenennas. Pacumupenne Bceenennoil. 3akon Xa006usa. Paz0eranuwe ramaktuk. Teopus
Bbonbioro B3peiBa. PETUKTOBOE U3ITyUYEHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGmrogenuss  HEBOOPYXKEHHBIM  TJIa30M C  HUCIIOJB30BAHUEM  KOMITBIOTEPHBIX
NPWIOKEHUN I OMNpEeNeNICHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usd CEeBEpHOro MOJIyIIapHs U IPKUE 3BE3/bI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o01maroiee MOBTOPEHUE

Ponp ¢u3ukum m acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTMYECKOM, COITMAIbHON U
ITUYECKON cdepax NesaTeIbHOCTH YeJOBEKa, pOjdb M MeCTO (U3UKH M aCTPOHOMUU B
COBPEMEHHOM HAay4yHOW KapTUHE MHUpPA, pOJib (PU3NYECKOM Teopur B (HOPMHUPOBAHUU
NPEACTaBICHUN O (PU3MUECKOW KapTUHE MUpa, MECTO (PU3MYECKON KapTUHBI MUpa B OOIIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca (usuku 06a3oBoro ypoBHs B 11 Kjacce OCymIeCTBISIETCS ¢ Y4ETOM
COJICP)KATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTUKH, OWOJOTUM, XUMUU,
reorpaduu ¥ TEXHOJOTHUH.

Meocnpeomemnvie noHsamusi, CBI3aHHBIE C U3YyYEHHWEM METOJIOB HAYYHOTO TO3HAHUS:
SBJICHHE, HAy4HbIH (akT, TUnore3a, (pu3nyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOACHUE,
HKCHEPUMEHT, MOACIUPOBAHUE, MOJICIIb, U3MEPEHHE.



Mamemamuxa: pemieHNe CUCTEMbl YPaBHEHUN, TPUTOHOMETPUUYECKUE (PYHKIIMH: CUHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U HX
NPOEKIMK HA OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB, MIPOU3BOJHBIC FIEMEHTAPHBIX (PYHKIIHIA,
MPU3HAKH MOJJ00Us TPEYTOJIbHUKOB, ONpe/IeJICHUE TUIONIAAN IIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snektpuueckue SBICHHUS B KUBOW NpPHUPOAE, KoJeOaTelbHbIE JBMXKCHHUS B
KUBOM MPUPOJE, ONTHYECKHUE SIBJICHUS B >KMBOW NPHUPOJE, NEWCTBHE paauallid Ha JKUBBIC
OpTaHU3MBI.

Xumus: CTpoeHHME aTOMOB M MOJIEKYJ, KpUCTa/NIMYecKash CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHUS KPUCTAIMYECKON PEIIETKY, CIEKTPAIbHBIN aHaU3.

l'eocpagpusa: MmarHUTHBIE TIOJIIOCA 3E€MJTH, 3aJI€KU MarHUTHBIX Py, POTOChEMKA 3€MHOM
MOBEPXHOCTH, MPEJCKA3AaHUE 3EMIICTPSICEHUM.

Texnonocus.: TUHUM IEKTPONEPEIay, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOIBUTATEb,
WHIYKIIMOHHAS TIe4b, pajap, paguonpuéMHUK, TEJIeBH30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN ammnapar, BOJOKOHHAs ONTHUKA, COJTHEYHAas OaTapest.

IHHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pu3nka» Ha ypOBHE CpPeAHEro oOIlero oOpa3oBaHUs
(0a30BbIl  ypOBEHb) JIOJDKHO O0OECIEYUTh JIOCTHKEHUE CIEAYIOUUX JMYHOCTHBIX,
METanpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JAUYHOCTHBIE PE3VYJIBTATHBI

JInyHOCTHBIE pPe3ynbTaThl OCBOEHHUS yueOHOro npenmera «Duznuka» JOJKHBI OTpaXKkaTh
TOTOBHOCTh W  CHOCOOHOCTh  OOYYaIOIIMXCS  PYKOBOJACTBOBATHCS  C(HOPMUPOBAHHOU
BHYTPEHHEW TIO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIUM, TIMO3UTUBHBIX
BHYTPEHHUX YOEXKJIEHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO
00111eCTBa, pACIIMPEHHUE KU3HEHHOTO OMbITA U OMbITA JACATEILHOCTH B MPOIIECCE pealiu3aluu
OCHOBHBIX HaIlPaBJICHUH BOCIUTATEIILHOM AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh T'pPaXTAHCKOW TIO3MIIMKM OOydYaromerocss KakK akTHUBHOTO |
OTBETCTBEHHOTO 4JIEHA POCCUICKOT0 OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHYECKUX M JEMOKPATUUECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECax TPa)KTaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIICHUU B 00pa30BaTEeIbHON OpraHU3allNH;

YMEHHUE B3aUMOJCHCTBOBATH C COLIMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSIMHA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIMTAHMA:



c(hOpPMHUPOBAHHOCTH POCCUHUCKON TPAKIAHCKON UIACHTUIHOCTH, TATPHUOTHU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUAM POCCUHCKHX
Y4EHBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OILIEHHWBATh CUTYAIMIO U MMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAasl JCTETUKY HAy4dHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3nuyHbiM cdepaMm npodhecCHuOHATBHOM NIeATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH (PU3UKK HA
MPOTSKEHUN BCEU JKU3HU;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS

c(hOPMHPOBAHHOCTh JKOJIOTHUECKOM KYJIbTYpbI, OCO3HAHUE TJI00aIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IUJAHUPOBAHUE U OCYIIECTBJICHUE NEHCTBUM B OKPYKAIOLIEH CPEAE HAa OCHOBE 3HAHUS
L[eJIEW YCTOMYMBOIO pa3BUTHSI YEIOBEYECTBA,

paclIMpeHue OMbITa JESITEIbHOCTH HSKOJOTMYECKOM HANpaBICHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAaHUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3UUECKON HAYKH,

OCO3HAHME LEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE HW3YYEHUS
(U3HUKK OCYIIECTBIIATh MPOEKTHYIO M UCCIEI0BATEIBCKYIO IESITEIbHOCTh NHINBUIYAIbHO U B
rpy1re.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOATENFHO (HOPMYJTHUPOBATh U aAKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEICINIATh LENU IEATECIIBHOCTH, 3aJ1aBaTh NapaMeTPbl U KPUTEPUH UX JOCTHKEHHUS;
BBISBJISITh 3aKOHOMEPHOCTHM W TPOTUBOPEUUS] B PacCMATPUBAEMBIX (PU3MUECKUX
SIBIICHUSX



pazpabaThiBaTh IIaH pEHIEHUS TpoOseMbl ¢ Y4ETOM aHalu3a HMEIOIIUXCS
MaTepHATBHBIX M HEMAaTEPUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YyJbTATOB IIEIISM,
OIICHUBATh PUCKU MOCIIEICTBUM JEATETbHOCTH;

KOOPJIMHUPOBATh U BBHINOJHATH pabOTy B YCIOBHSIX pEaJbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarejabcKye 1eCTBUSA.

BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATUAMH U METOAAMH (PU3NYECKON
HAYKU;

BJIAJICTh HaBBIKAMU y4€OHO-MCCIIEIOBATEIBCKON U TIPOSKTHOU JEATEIHLHOCTH B 00JIacTH
(GU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY IOMCKY METOJIOB PEIICHUS
3a/1a4 (U3UYECKOTO COJIEPIKAHMS, MPUMEHEHUIO PAa3IMYHbIX METOO0B IMO3HAHMUS;

BJIAJCTh BHUJIAMH JCSTEIBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPHpPETallUH,
peo0pa3oBaHUI0 U TMPUMEHEHHI0 B Pa3IUYHBIX YYCOHBIX CHUTyallMsIX, B TOM YHCJEC TIPH
CO3JJaHUU YYEOHBIX TPOEKTOB B 001aCTH (PU3UKHU;

BBISIBIIATH TNPUYMHHO-CJICJACTBEHHBIC CBSI3M W aKTyaIM3WpOBaTh 3a7ady, BBIIIBUTAThH
runoresy e€ peleHus, HaXOIAUTh apryMEHThl JIsi JOKa3aTeIhCTBA CBOUX YTBEPXKICHHUIA,
3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS,;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJIE PEIICHUS 3aJaddl pPe3yJbTaThl, KPUTHICCKU
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh M3MECHECHNUE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/71a4l B 00pa30BaTEIbLHON JICATEIHLHOCTH, B
TOM YHCIIE TIPU U3yYeHUU (PU3uKu;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh TIEPEHOCUTD 3HAHUS TI0 (PU3HKE B IPAKTUICCKYIO 00JIaCTh )KU3HEIEATSILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTb OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUS.

Pa6ora ¢ undpopmaumeii:

BJIAJICTh HaBBIKAMH TTOJTYYCHUS HHPOpMaUu GU3HIECKOTO COICPKAHUS U3 UCTOTHHKOB
pPa3HBIX THIIOB, CAMOCTOSTEIBLHO OCYIICCTBISITH TIOWCK, aHalIW3, CHUCTEMATU3AlHMI0 |
WHTEPIPETANI0 HHPOPMAIIUH PA3TUIHBIX BUIOB U (HOPM MPECTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HMH(POPMAIIUH;

WCITOJIB30BaTh CPEACTBA WMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B
pEelICHUN KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX M OPTaHHM3AIMOHHBIX 33/lady C COOJIIOJICHHEM
TpeOOBaHMI HYPrOHOMHKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEIKEHNUS, TIPABOBBIX
U ATHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaTh TEKCTbl (PU3WYECKOTO COACpPXKAaHUS B PA3NIUYHBIX (PopMaTax ¢ y4ETOM
Ha3Ha4YeHWsT MH(QOpPMAIMM W [EJNEBOM ayJuWTOpPUHU, BBIOMpas ONTHUMAJIbHYIO (GopMy
IIPEACTABIICHUS U BU3YAJIU3ALIAH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:

OCYUIECTBJIATH OOIIEHUE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKNA KOHMDIUKTHBIX CUTYAIlMA U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUTyJIbHOU PabOTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCUCTBUI C yu€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEM KaXK10Tr0 WieHa KOJIJIEKTHBA;

MPUHUMATh 1€ COBMECTHOW JEATENbHOCTH, OPTraHU30BBIBATH M KOOPAHUHUPOBATH
JNEUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBJIATH IUIAH JCHCTBUM, pAcCOpENeisiTh POJIA C Y4ETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KAa4eCTBO CBOETO BKJAJa M KaXJOr0 Yy4YaCTHHKA KOMAaHIbl B OOIIUIA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaratb HOBbIE MPOEKTHI, OLICHUBATH UJIEU C TMO3UIIMHM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX CHUTYaIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranuzamnus:
CaMOCTOSITEJIbHO OCYILECTBJISATh MO3HABATEIBHYIO JEATEIbHOCTh B 00JIaCTH (U3HUKH U
aCTPOHOMUHU, BBIABIIATH IPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENbHO COCTaBIISATh IUIAH PEIIEHUS] PAaCUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBINIOJIHEHUA TIPAKTUYECKOM paboThl ¢ y4ETOM MMEIOLIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTECHUM;
JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;
pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO JSPYIUIUA B 00JacTH (U3HKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pPa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:
JaBaTh OLIEHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;



BJaJIeTh HaBBIKAMU TI03HABATEIbHOW pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

UCIIONB30BaTh MPUEMBI peIeKCUU JIJIS OLIEHKU CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 10 UX CHUKCHUIO;

IIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTAaTOB JEATEIBHOCTH;

IPUHUMATH ceOsl, MOHNUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACSATEIbHOCTH;

pU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLIMOKH.

B nponecce A0CTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHMS IIPOrpaMMbl MO (U3HKE
JUIS  YPOBHSL CpeIHEro ooOmero o0pa3oBaHHd Yy OOy4arlOUIMXCs COBEPLICHCTBYETCS
YMOLIMOHANIBHBIN UHTEIUIEKT, MPEANoIaraonui chopMUpPOBaHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE  3SMOIMOHAIBHOE
COCTOSHUE, BHJIETh HANpaBJICHUS Pa3BUTHS COOCTBEHHOW ASMOLIMOHAIBHON cdepbl, OBITH
YBEpPEHHBIM B ce0e;

caMOperyJIMpOBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IIPUHAMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTHh aJalTUPOBATHCA K SMOLMOHAIBHBIM
WU3MEHEHUSM U TPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKCHUIO LIEJIM U YCIIEXY,
ONTUMHU3M, HHULIMATUBHOCTh, YMEHHE IEUCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHHE APYTHX,
YUUTBIBATh €r0 IMpPU OCYLIECTBICHUU OOILIEHUS, CIOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHMUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTpAauBaTh OTHOLLIEHUS C IPYTUMHU
JTHOABMH, 3a00TUTHCS, POSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHIL.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuyenus B 10 kiacce npeaMeTHbIe pe3ysbTaThl Ha 6230BOM YPOBHE JOJIKHbI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOW KapTUHBI MHPA, B PA3BUTHU COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MPAKTUYECKOU
JICITEIBHOCTH JIIOJICH;

YUUTBHIBaTh TPaHUIBl MPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOJeNel: MaTepuaibHast
TOYKa, MHEpIMaIbHAs CUCTEMa OTCuéTa, adCOTIOTHO TBEPAOE TEJIO, UJCaIbHBIN ra3, MOACIH
CTPOEHHUS Ta30B, JKUAKOCTEN U TBEPIBIX TEJl, TOUCUHBIN IEKTPUUECKUHN 3apsi IPU PELICHUN
bu3nUecKux 3aaay;

pacro3HaBaTh (PU3MUECKHE SIBICHUS (IIPOLECCHI) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUHM CTPOCHMS BEIIECTBA M IJIEKTPOAUHAMUKHU:
PaBHOMEpPHOE W PABHOYCKOPEHHOE NPSIMOJMHEHHOE [BUXKEHHE, CBOOOAHOE NaJCHHUE TeT,
JIBI)KCHUE TI0 OKPYKHOCTH, WHEpPIUs, B3auMmozeicTBue Tei, auddys3us, OpoyHOBCKOE



JBUKEHHUE, CTPOCHME KUIKOCTEH U TBEPHABIX Tell, U3MEHeHHe o0bEMa TeJ MPH HarpeBaHUU
(OXJNaxXaeHun),  TEIUIOBOE  paBHOBECHE,  HUCHApPEHHE,  KOHJEHCAlMs,  IUIaBJICHHE,
KpUCTaJUIM3alMsl, KHUIIEHHE, BJIAXKHOCTh BO3/yXa, MOBBILICHWE MJaBJICHUS Tra3a IpU €ro
HarpeBaHUM B 3aKpPbITOM COCYZAE, CBI3b MEXAYy [apaMeTpaMH COCTOSHHS Tras3a B
M30IIPOLIECCAX, IICKTPU3ALUS TEN, B3aUMOJIEUCTBHUE 3apsI0B;

OIKCHIBATh MEXAaHUYECKOE JIBUKECHHE, UCTIONB3YsS (U3MUECKUE BEJIMUMHBI: KOOPIMUHATA,
yTh, IEPEMELLIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUjla, UMITYJIbC Tela, KHHETHYEeCKas
JHEprusi, MOTEHLMAJIbHAs SHEPrusi, MeXaHudeckass padboTa, MEXaHUYECKas MOILHOCTb; IPH
ONHMCAaHWU TPAaBUIBHO TPAKTOBATh (DU3MUECKUA CMBICI MCIOJIb3YEMbIX BEJIMYMH, HX
0003HAaUEeHU W EAVHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMYUHY C APYTMMH BEIMYUHAMH;

ONKCHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUS, HCIONb3YS
¢u3znyeckue BENMYMHBI: JIaBJICHUE Tra3a, TEeMIEpaTypa, CPEeAHssl KUHETUYecKas SHeprus
XA0TUYECKOIO JIBHJKEHHSI MOJIEKYJ, CPEIHEKBAJpATHUYHAs] CKOPOCTb MOJIEKYJI, KOJIUYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEprus, padoTa ra3a, Ko3Qp(QUUUEHT MOJIE3HOr0 NEHCTBUS TEIJIOBOrO
JBUTATENS; TPU ONUCAHWU MPaBUIBHO TPAKTOBATH (PUIWYECKUA CMBICH MCHOIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHHs] W €IMHHMIBI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIUE JIAHHYIO
(U3UYECKYIO BEIMYUHY C APYTUMU BEIUUUHAM;

OIMCHIBATh U3YYEHHBIE IEKTPUUECKUE CBOKCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBJICHUS
(mporecchl), UCTONB3Ys (GU3NUECKUE BETUUYUHBI: AICKTPUUECKUHN 3apsi, FIEKTPUUECKOE T0JIE,
HaAMpsHKEHHOCTh  MMOJIS, MOTEHLHAN, PA3HOCTh NOTEHLIHMAJIOB; IMPU OMNHCAHUM MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAYEHHS] M EAUHMIIBI;
yKa3bBaTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO (PU3MYECKYIO BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

aHaNM3UPOBaTh (PU3MUECKUE MPOLECCHl M SBJICHUS, UCHONb3Ys (PU3HUECKHE 3aKOHBI U
OPUHIUIBL: 3aKOH BcemupHoro tsarotenus, |, 11 u Il 3akonsr HeioToHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM DSHEPIHM, 3aKOH COXPAaHEHHsS HWMIIYJIbCA, NPUHUUI CYNEPHO3ULUU CHII,
IPUHIMI PABHOIPABUS WHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KHHETUYECKYIO
TEOPHUIO CTPOCHMS BEILECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpPEIHEH KHHETUYECKON SHEPIruu
TEIJIOBOTO  JIBMDKEHHMSI MOJIEKYJ C  aOCOJIOTHOM  TeMIlepaTypoil, MepBbIA  3aKOH
TEPMOJIMHAMMKHU, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsiaa, 3axkoH KyloHa, mpu sToM
pa3ianyuaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPAKEHUE U YCIOBUS
(rpaHuUIBI, 006J1ACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TMPUHUMUIIBI JIEUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCI0BUS UX 0€30MACHOIO UCIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBITMIOJIHATh JKCIIEPUMEHTHI MO HCCIIENOBAaHUIO (PU3NYECKUX SIBICHUN M IPOLIECCOB C
UCIIOJb30BAaHUEM TPSIMBIX M KOCBEHHBIX HM3MEPEHHH, TpH 3TOM (OPMYJIHPOBAThH
npobiemy/3ajaqyy W THUMIOTE3y YYeOHOro OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
PEII0KEHHOTO 000PY10BaHHUSI, IPOBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;



OCYILECTBISATh MpSMbIE U KOCBEHHBbIE H3MEPEHHsI (PU3MYECKHX BEIMYUH, MPH STOM
BBIOMPATh ONTHUMAJIBHBIA CHOCOO HM3MEPEHMS U UCHOJIb30BAaTh M3BECTHBIE METOJbI OLEHKH
IOTPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBaTh 3aBUCUMOCTU MEXAy (U3NYECKUMHU BEJIMYMHAMU C HCIOJIb30BAaHUEM
OpsIMBIX M3MEPEHUI, IPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHUpPOBATh pPE3YJIbTAThl
MOJTy4YE€HHOM 3aBUCUMOCTH (DU3MUECKHUX BEJIMYUH B BHJIE TAOIUI] U TPpa(UKOB, 1e71aTh BHIBOIBI
IO pe3yJIbTaTaM MCCIECIOBAHMUS;

coOmoaTh IMpaBuwia 0€30IacHOrO TpyAa NpU IPOBEACHUM MCCIEAOBaHUN B paMKax
y4e0HOTO 3KCIEpUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW W IPOEKTHOM JEATEIbHOCTU C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JJAOOPATOPHOIO 000PYAOBAHNUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKONH MOJENbI0, HCHOIb3YS
(¢u3nuecKue 3aKOHbl M TPHUHLMIBI, HAa OCHOBE aHalM3a YCIOBUS 3aJauyd BbIOMpATh
($u3NYECKyI0 MOJENb, BBIACHATh (PU3NMUECKUE BEIUYUHBI U (POPMYJIbl, HEOOXOAUMBIE AJis €€
pelIeHNUs, IPOBOAUTH PACUETHI U OLIEHUBATh PEAIbHOCTh MOJIYYEHHOIO 3HaUEHUs (PU3MUECKON
BEJIUNYMHBIL;

pemarb KaueCTBEHHbIE 3aJlayd: BBICTPAWBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO IEMOUYKY
paccyXJeHUN ¢ ONOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NUYECKUE SBJICHHUS;

UCIIOJIb30BaTh MpPU pEHICHUH YYEOHBIX 3aJlad COBPEMEHHbIE HH(OPMAaLMOHHbIE
TEXHOJIOTHM JJISl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALMU U NPEACTABICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOW HMH(OpMALMU, MOJYYEHHOW M3 PA3IHYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBaTh NOJYyYaEMYIO HH(POpMaLHIO;

IPUBOJUTH MPUMEPHI BKJIaa POCCUNUCKHUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HaHWsS 1O (U3MKE B TIOBCEIHEBHOM JKHU3HM IS
obecrieueHnsa 0€30MacHOCTH MpU 0OpalIeHUU ¢ NPUOOPaMH U TEXHUYECKUMH YCTPOHUCTBAMH,
JUTSl COXPAaHEHUS 3[I0POBbsI U COOMIOEHUSI HOPM SKOJOTMYECKOTI0 TTOBEACHUS B OKPY KaloIen
cpexne;

paboTaTh B TPYIIE C BBHIIOJHEHHUEM pPA3JIMYHBIX COLMAIBHBIX PpOJIEH, MJIAaHUPOBATH
paboTy rpymibl, pallMOHAIBHO PACTIPENEITh 00S3aHHOCTU U IJIAHUPOBATh JEATEIHOCTh B
HECTaHJApTHBIX CUTyalUsX, al€KBaTHO OIIEHUBATh BKJIAJ KaXXOT0 U3 YYaCTHUKOB I'PYMIIbI B
pelieHne paccMaTpruBaeMon MpoOIeMBl.

K kxoniy o0yuyenus B 11 kiacce npeaMeTHbIE pe3ysbTaThl Ha 6230BOM YPOBHE JOJIKHbI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINUXCST YMEHUI:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOU KapTUHBI MUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHUM, B MIPAKTUYECKOU
JeSITeIbHOCTH JIFOZIeH, IETOCTHOCTh U €IMHCTBO (PU3NUYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TNPUMEHEHHUS HM3YUYEHHBIX (PU3NYECKUX MOJENeN: TOUYEeUHBIN
IIEKTPUYECKUIN 3apsij, Jyd CBETA, TOYEUYHBbIM HMCTOYHUK CBETAa, SAEpPHas MOJEIb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/Ipa MpHU pelieHnH PU3NYECKux 3a/1ay;



pacrno3HaBaTh (PU3UYECKHE SIBICHUSA (IPOLECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKA M KBAaHTOBOM (PHM3UKU: DJIEKTpUYECKas MPOBOAMMOCTh, TEIUIOBOE,
CBETOBOE, XHUMHYECKOE, MAarHUTHOE JIeUCTBUS TOKA, B3aWMOJCWCTBUE MAarHUTOB,
AJIEKTPOMAarHUTHas WHAYKLMS, ACWCTBUE MAarHUTHOTO IIOJIi HAa IPOBOJHUK C TOKOM U
JOBUOKYLIUICS — 3apsil, DJIGKTPOMArHUTHBIE KOjJeOaHUs W BOJIHBL, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpPaXeHHEe, TMpeloMieHHe, HHTephepeHurs, audpakuus Hu
MOJISIpU3AIls CBETa, JUCHepcHs cBeta, (horodnekrpudeckuit 3gdekt (poroaddexT), cBeToBoE
JaBJI€HWE, BO3HUKHOBEHHE JIMHEMUYAaTOro CIEKTpa aromMa BOJOpOJia, €CTECTBEHHAas U
UCKYCCTBEHHAsl paJiMOAKTUBHOCTb;

OIKCHIBaTh M3YYEHHBIE CBOMICTBA BELIECTBA (DJIEKTPUUECKHUE, MarHUTHbBIE, ONITUYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJl) U SJICKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCIIONIb3Ysl (DU3UYECKHE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij, CHIA TOKa, SJIEKTPUUYECKOE
HaNpsDKEHUE, SJIEKTPUYECKOE COMPOTHUBIIEHUE, PAa3HOCTh NMOTEHUHUANOB, 3JIEKTPOABHIKYILAS
cuia, paboTa TOKa, HMHAYKLUMS MAarHUTHOro mojis, cwia Awmmepa, cwia JlopeHna,
WHIYKTUBHOCTh KaTYIIKH, SHEPTHUS SJIEKTPUUECKOTO U MAarHUTHOTO TIOJIEH, Iepruoa M 4acToTa
KoJeOaHuil B KoJieOAaTEIbHOM KOHTYpE, 3aps]l M CHJIa TOKa B MPOLECCEe TapMOHUYECKHX
AIIEKTPOMArHUTHBIX KoJeOaHut, (POKYCHOE pacCTOSHHUE W ONTHYECKas cujia JUH3bI, TpU
ONMCAaHWU TPAaBUJIBHO TPAKTOBaThb (U3MUECKUA CMBICI MCHOJIb3YEMbIX BEJIMYHMH, UX
0003HaUeHHUs M €AMHHULBI, YKa3blBaTb (OPMYJIbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMUMHY C JPYTHUMH BETUYMHAMU;

ONKCHIBAaTh W3YYCHHBIC KBAHTOBBIC SIBICHHS M MPOLIECCHI, HCIONB3YS (HHU3HMUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPTHUS U
UMIYyJIbC (POTOHA, MEpUOJ MOJypacHaaa, dHEPrus CBA3M aTOMHBIX SJEp, MPU ONUCAHUU
IPaBWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIWYMH, UX OOO3HAUECHUS U
eIMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (U3MUYECKYIO BETUYHMHY C JPYTHUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYeHNE (PU3NIECKON BEJTMYMHBI,

aHaAJIM3UPOBaTh (PU3NUYECKHE MPOLIECCHl U SIBICHUSA, UCHOB3Ys (U3NYECKUE 3aKOHBI U
OpUHLHUIBEL: 3akoH OMma, 3aKOHBI MOCJIEJOBATEIBHOTO U MapaJJIeIbHOTO COEAMHEHUS
IIPOBOJAHUKOB, 3akoH JDkoyns—JleHna, 3akoH OSJEKTPOMATHWUTHOW HWHIYKIUH, 3aKOH
NPSIMOJIMHEHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPETOMIICHHS
CBeTa, ypaBHeHHMe OHHITEHA a1 (poTodPdekra, 3aKOH COXpPaHEHHS SHEPruu, 3aKOH
COXpAaHEHHUs HMITYJIbCa, 3aKOH COXPAHEHMsI JJIEKTPUUYECKOrO 3apsijia, 3aKOH COXPAaHEHHUS
MaccOBOI'0 4Mcia, MocTynatel bopa, 3aKOH paguoOakTHUBHOIO pacraja, MpU 3TOM pa3inyaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHHE U YCIIOBUS (TPaHUIbL,
00J1aCTH) MPUMEHUMOCTH;

OTIpPENIEIATh HANPABJICEHUE BEKTOpA MHIYKIMU MAarHUTHOTO MOJI MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTbH U ONMHCHIBATh N300paKeHUE, CO3/1aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOH JINH30M;



BBITMIOJHATh JKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3NYECKUX SIBICHUN M IMPOLIECCOB C
UCTIONb30BAaHUEM TIPSIMBIX M KOCBEHHBIX M3MEpPEHUH: Tpu 3TOM (GOpMYyIUpOBATH
npobiemMy/3agady W THIOTE3y YYeOHOTO OKCIIEpUMEHTa, CcoOMpaTh yCTAaHOBKY U3
IPEJI0AKEHHOTO 000pYA0BaHNUs, IPOBOAUTE OMBIT U (HOPMYIUPOBATH BHIBODI;

OCYILECTBIATh MpPSMbIE U KOCBEHHbIE H3MEPEHMsI (PU3MUECKHX BEIMYUH, NPU 3TOM
BbIOMpaTh ONTUMANBHBIA CIOCO0 M3MEPEHHS M HCIOJIb30BaTh M3BECTHBIE METOIBI OLEHKU
IOTPEIIHOCTEN U3MEPEHN;

UCCIIE0BaTh 3aBUCHMOCTH (DU3WYECKUX BEIMYMH C HCIOJBb30BAHUEM IPSMBIX
U3MEPEHMI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHpPOBATh PE3yJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BHUAE TaOIul U TpaduKOB, JeJaTb BBIBOJBI IIO
pe3yapTaTaM HCCIeA0BaHNUS;

coOmoaTh MmpaBmwia 0€30MacHOro Tpyda MpU MPOBEACHUHM HCCIEAOBAHHWN B paMKax
y4e0HOTO 3KCIEpUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW W MPOEKTHOM JEATEIbHOCTU C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOI0 000y 10BaAHUS;

pemats pacu€THbIE 3aJaydl C SBHO 3aJaHHONW (DU3MUYECKON MOJENbIO, HCIONb3Ys
¢usnyeckne 3aKOHbBI W TPUHLMUIBL, Ha OCHOBE aHalu3a YCIOBUS 3aladdl BBIOMPAThH
(U3HYECKYI0 MOJEIb, BBIIEIATh (PU3MUECKHE BETUUYUHBI U (HOPMYJIbl, HEOOXOIUMBIE ISl €€
pelIeHuUs, TPOBOAUTH PACUETHI M OLIEHUBATh PEAIbHOCTD MOJIYYEHHOIO 3HaUEHUs (PU3NUECKON
BEJIMYMHBI,

peliaTh Ka4eCTBEHHBIE 3a/1ayi: BBHICTPAUBATH JIOTHUECKH HEMPOTHBOPEUYHMBYIO IEMOUYKY
paccyXJIeHu ¢ ONOPOM Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NUYECKUE SBIICHHUS;

UCIONIb30BaTh MpPU pEHICHHH Y4YeOHBIX 3aJad COBPEMEHHble HH(OPMalMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALMN U MPECTABICHUs Y4eOHON U
HAYYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON M3 pa3MYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBAThH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSICHATh TPUHIUIBI JEHCTBUS MAIlWH, TPUOOPOB U TEXHUYECKUX YCTPOICTB,
pasnnyaTh yCIOBHS UX OE€30MaCHOTO HCIOIb30BaHMS B IOBCEAHEBHON KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAYKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETHUECKHE 3HAHWS 1O (U3MKE B TIOBCETHEBHOM JKWM3HU IS
oOecrieueHrsa 0€30MacHOCTH MpU 0OpaleHUuu ¢ NpUOOpaMH U TEXHUYECKUMHU yCTPONUCTBAMH,
JUISL COXPAHEHUs 30POBbs U COOJIIOJIEHUSI HOPM IKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOLIEH
cpene;

paboTaTh B TPYMIE€ C BBINOJHEHHUEM PA3IMYHBIX COIUMAIBHBIX POJICH, TIAHUPOBATH
paboTy TPyMIBI, paloOHATBHO pacHpenesiTh 00S3aHHOCTH U TUIAHUPOBATH ACSITEIHLHOCTH B
HECTaHJIAPTHBIX CUTYalUsAX, aJeKBaTHO OLICHUBATh BKJIAJ KaKJOTO U3 YUaCTHUKOB TPYIIIHI B
pelleHne paccMaTpUBaeMOl MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauuyecTBo yacoB DJIeKTPOHHbBIE
HaunmeHnoBanme
Ne (undposbie)
pa3/iesioB U TeM Konrpoabnbie IIpakTnuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoThl
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
11 ®dusuKa 1 METOBI 5 bubmuoreka [JOK
' HAaY4YHOTO MMO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewaritka 0 1 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHUs 6 1 1 bubnnorexa [JOK
' B MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 19

Pa3zgen 3. MOJIEKYJISIPHA

A ®PU3UKA U TEPMOJIUHAMUKA

OcHOBBI
31 MOJIEKYJIAPHO- 9 1 bubnnorexa [HOK
' KHHETHYECKON https://m.edsoo.ru/7f41bf72
TEeOpuun
39 OcHOBBI 10 1 bubnuotexa [JOK
' TEPMOJINHAMUKHI https://m.edsoo.ru/7f41bf72
ArperartHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BeniectBa. Mazosbie https://m.edso0.ru/7f41bf72
TIePEXOJIbI
Hroro no pazgeny 24
Paznen 4. JIEKTPOIUNHAMUKA
bu6mmorexa [IOK
41 UICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIH
42 JIIEKTPUYECKUN TOK. 12 1 bubnnorexka [JOK

Toku B pa3auuHBIX
cpenax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PeszepBHOE Bpems 1 ‘
OBLIEE KOJIMYECTBO 68 4 3
YACOB I10 ITPOT'PAMME
11 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HauMenoBanue
Ne (undposBbie)
pa3aesioB U TeM Kontpoabubie IIpakTuueckue
n/u Bcero o0pa3oBaTejibHbIE
NMpoOrpamMmbl padoThI padoTsI
pecypcesbl
Pa3znen 1. 9JIEKTPO/IMHAMMUKA
MarnuTtHoe 1oJe. Bu6 110K
noImoTeKa
11 IIeKTPOMArHUTHAS 12 1 3 https://m.edsoo.ru/7f41c97c
HHIYKIUS
Uroro no pazneny 12
Paszgen 2. KOJIEBAHUS U BOJIHBI
Mexannueckue u
2.1 3JIEKTPOMATHUTHEIE 9 1 Bubmiorexa OK
' P https://m.edso00.ru/7f41c97¢c
KOJIeOaHUs
Mexannueckue u
2.2 3JIEKTPOMATHUTHEIE 5 1 buGnuorexa [IOK
' p https://m.edso00.ru/7f41c97¢c
BOJIHBI
bubmmoteka IIOK
2.3 Onruka 10 3 https://m.edso0.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI cIeLIMAIbHOM

bubnmorexa LIOK
31 TeopHn 4 1 https://m.edso0.ru/7f41c97¢c
OTHOCUTEIBLHOCTH
Hroro no pazneny 4
Pasznea 4. KBAHTOBAS ®PU3UKA
41 DJIEeMEHThI KBAaHTOBOM 5 bubmuoreka [{OK
' ONTHKH https://m.edso00.ru/7f41c97c
but6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97¢c
4.3 ATomHOE ApOo 5 Bubmuorexa [IOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DNeMEeHThI Eus 10K
nOJIMOTEeKA
5.1
acTpOTOMIH 1 0 L https://m.edsoo.ru/7f41c97c
acTpou3uKu
Hroro mo pazneny 6

Paznesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 Oo6oOmaroee 5 1 bubnunorexa LIOK
' [OBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazgeny )
Pe3sepBHOE Bpemst 2
OBILIEE KOJIMYECTBO 68 5 7
YACOB I10 TTPOTPAMME

YYEBHO-METOJIUYECKOE OBECIMEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®uzuka, 10 kiacc. Knaccuueckuii kype. Msikumes I'. 4., byxosues b.b., Corckuiit H.H.
«M3parensctBO [IpocBeenre
®wusuka, 11 kmacc. Kimaccuueckuit kype. Msikumes I'.4., bByxosues b.b., Hapyrun B.M.
«M3parensctBO [IpocBeienre»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

COopHuk 3anau o gusuke. 10-11 knaccel - MockoBkuHna E.I'., Bonkos B.A.

®usuka. KouTpons 3HaHuii, yMeHUii 1 HaBBIKOB yuanuxcs. 10-11 kmaccer - 3a6otun B.A.,
Komuccapos B.H.

®usuka. 10 knacc. CaMocTosITeNbHBIE U KOHTPOJIbHBIE paOoThI - Eptotkun E.C.

®wusuka. 10-11 knaccel. [Toypounoe mianupoBanue Kk yueOuuky - Mskumena ['.51., Byxosnesa b.b. u
ap. lunos B.®.

®usuka. 11 knacc. bazosbiit u yri1. ypoBHu. [loypounsie pazpaboTku k yueOHuky Msikumesa I'. 4. -
Caypos I0.A.



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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Enwnnast komiexkuus nudpoBeix 00pa3zoBaTeNbHBIX PECYpPCOB
http://school-collection.edu.ru

OenepanbHblil HEHTP HHYOPMAMOHHO-00pa3oBaTeibHbIX pecypcos (DLIUOP)
http://window.edu.ru/

Poccuiickas aneKkTpoHHas MIKoJa
https://resh.edu.ru/



https://resh.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/

