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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUU K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM NporpaMmmbl, mpeactaBieHHbIx B PI'OC
COO, a Takxe c yuérom (enepanbHO pabouyel MporpaMmbl BOCIHUTAHHUS U
KOHIICTIUN TIpenojaBaHus ydeOHoro mpeamera «dusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccutickoit deaeparuu, peaqnu3yronux OCHOBHbIE 00pa30BaTeIbHbIC
IPOrpaMMBl.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBlIeHO Ha (OpPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOydaromuxcsi 10—11 kimaccoB mpu o0yueHuu
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO IMOAXOAA.
[Iporpamma o ¢usuke coorBetcTByeT TpeboBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM pe3yJibTaTaM OOYYEHHS, a TaKXKe
YUHUTHIBAET HEOOXOJMMOCTh peaU3alldh MEXIPEAMETHBIX CBs3ed (QU3NKU ¢
€CTEeCTBCHHO-HAYUYHBIMU YYEOHBIMU TIpeMeTaMHu. B Hell ompenensroTcss OCHOBHBIC
HeNMu M3y4deHUs GU3MKU Ha YPOBHE CpEJHEro oO0IIero o0pa3zoBaHud, MIaHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (U3UKH: JIMYHOCTHBIC, METAIIPEAMETHBIC, TIPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (Ppu3umku Ha 0a30BOM YpPOBHE, B

TOM YHMCJIE TIPEIMETHBIE PE3YJIbTATHI 110 TOJIaM 00YUEeHHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

du3rka Kak Hayka o Hanbosee oOIIuX 3aKOHAX MPUPOJIbI, BEICTYIIAs B KAYECTBE
y4eOHOro TMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHUUA 00
okpyxkaroreM wmupe. IlkompHBINE Kypc GHU3MKHM — CHUCTEMOOOpa3yIOMUNA IS
€CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB, TOCKOJIbKY (DU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE MPOIECCOB U SBJICHUH, M3y4aeMbIX XUMHUEH, OuoJorueH, (u3mdecKon
reorpadueiit u actpoHomuei. Mcronp30BaHue U aKTUBHOE NMPUMEHEHNE (DU3NISCKUX
3HAHWM OMpeAeNseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUH B cdepe
SHEPIreTUKU, TPAHCIOPTA, OCBOEHUS KOCMOCA, IMOJYYEHHS HOBBIX MAaTEPHANIOB C
3aJlaHHBIMU CBOMCTBaMH W JApyrux. M3ydenue (pU3MKu BHOCUT OCHOBHOW BKJIAJ B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KapTUHBI ~MHUpa  OOydarommxcs, B
dbopMHupOoBaHUE YMEHHUIM MPUMEHSATHh HAYYHBI METOJ IMO3HAHWS TPHU BBIMOTHECHUHU
MMH YYEOHBIX UCCIEOBAHUM.

B ocHOBY Kypca ¢u3uKH U1 ypOBHSI CpeIHEro o0Iiero oopa3oBaHus MOJIOXKEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBAThH KaK MIPUHIHUIIBI €r0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kype SBISETCS JIOTHUECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lesioB (PU3MKHU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B CcOOTBETCTBMM C HEW Marepuan Kypca (QU3MKH
o0beMHEH BOKpPYr (¢u3nueckux Teopud. Bemymmm B Kypce sABIgeTcs
(opMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BELIECTBE U
ToJIE.

Hoes ecymanumapusayuu. EE peanuzanus mpeanoiiaraetT MUCIOJIb30BaHNUE
TYMaHUTApHOTO TMOTEHLHaNa (U3MYECKOM HAyKH, OCMBICICHUE CBS3U DPA3BUTHUSA
($u3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuknaonoii nanpasnennocmu. Kypc hu3uku npeamnogaract 3HaKOMCTBO €
MIUPOKUM KPYrOM TEXHMUYECKHMX M TEXHOJIOTMYECKUX NPUIOKEHUN HW3YYeHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu  peanusyercs TIOCPEACTBOM BBEJEHHUS  AJIEMEHTOB
coJiep KaHusl, MOCBAIIEHHBIX YKOJOTMYECKUM MPoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE
CBS3aHBbl C PA3BUTHMEM TEXHUKM M TEXHOJIOTHM, a Takke oOCyXIeHus Mpoliaem
PaIMOHAILHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMU Kypca (U3MKA Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHus sBJsOTCA (¢u3nueckue Teopud ((popMupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKOW TEOpUH, pOJid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAHUIAX TPUMEHUMOCTH
TEOpUH, IS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN TMOAX0J B Kypce (PU3UMKH peanu3yeTcss Npexkie
BCEro 3a CYET OpraHu3alliyi SKCIEPUMEHTAIBHON eATeTbHOCTH o0yyatomuxcs. Jms
0a30BOro ypoBHS Kypca (U3MKH — 3TO HCIOJB30BAaHHE CHUCTEMBbI (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JaOOpPaTOPHBIX pabOT, KOTOPHIE B Mporpamme
no ¢u3uke OOBEIMHEHBI B OOIIMI CIHCOK YYEHWUYECKHX IPAKTHUYECKUX pPabdoT.
Brigenenne B ykazaHHOM TIepedyHe Ja0OpaTOPHBIX paboT, NPOBOIUMBIX IS
KOHTPOJSI M OLEHKH, OCYIIECTBISETCS y4acTHUKaMU 00pa3oBaTeNbHOTO Mpoliecca
UCXO0/1sI N3 0OCOOEHHOCTEH TUIAHUPOBAHUS M OCHaleHUs KabuHeTa Gusuku. [Ipu sTom
o0ecnieurBaeTcsi OBJAJEHUE OOYYAIOUIMMUCS YMEHHUSMU MPOBOAUTH KOCBEHHBIE
U3MEPEHMsI, HCCIEIOBaHMUS 3aBUCHUMOCTEH (PU3NYECKHX BEIMYMH M MOCTAaHOBKY
OIBITOB I10 ITPOBEPKE MPEIIIOKEHHBIX TUIIOTES.

bonblioe BHUMaHUE yIEISETCs PEUIEHUIO0 PACUETHBIX M KAaUYECTBEHHBIX 3aJ1ad.
IIpu 3TOM A pacy€THBIX 3aJa4 MPUOPUTETOM SIBIISIFOTCS 3a7a4d C SIBHO 3aJaHHOMU
¢usnyeckold MOJENbIO, TO3BOJSIONIME MPUMEHSTh HW3YYCHHbIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOT0 pasjesia Kypca, TaK W HMHTETpUpPYS 3HAHUSA U3
pasHbIX pa3znenioB. JIisl KauyecTBEHHBIX 3aJa4 NPHOPUTETOM SIBISIOTCA 3aJaHUS Ha
00BSICHEHHE MPOTEKAHUS (PU3NUECKUX SBICHUN U MPOLECCOB B OKPY)KAIOIIEH KU3HHU,
TpeOyrommue  BbIOOpa  (U3UYECKONW  MOJENd  JJIsi  CHUTyallMd  IPaKTHKO-
OPUEHTUPOBAHHOTO XapakrTepa.



B cootBercTBUM ¢ TpeboBanuamu OI'OC COO k MaTepHabHO-TEXHUYECKOMY
oOecrieyeHuto ydeOHOro mporecca 0a3oBbI ypOBEHb Kypca (PU3MKM Ha ypOBHE
cpeaHero oOmiero oOpa3oBaHUsl JOKEH H3ydaThCsl B YCIOBHSX MPEAMETHOTO
kaOuHeTra (QU3UKM WIM B YCJIOBHSX HWHTETPUPOBAHHOIO KaOWHETa NPEeIMETOB
€CTEeCTBEHHO-HAYYHOro Iukja. B kaOuHeTe (U3MKU JOIKHO OBITh HEOOXOIUMOE
nabopaTopHOoe 000pYJOBaHUE JIJISl BHIMOJIHEHUS YKAa3aHHBIX B IPOrpaMMe Mo (pusuke
YUYEHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pYAOBAHHE.

JleMoHcTpanmoHHoe  oOopynoBaHue GoOpMUPYETCsl B COOTBETCTBUU  C
OPUHIIMIIOM  MHUHUMAJbHOM  JOCTATOYHOCTHU M  00ECHedYMBaeT  IOCTAHOBKY
NEPEUnCICHHBIX B TMporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTpAUUNd IS
UCCJICIOBAaHUSA  M3Y4YaeMbIX  SBJICHHMM W MPOLECCOB, OMIUPUYECKUX U
GyHIaMEHTaTBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHUH.

JlaGopatopHoe o00OpynOBaHHE JUIsI YYEHHYECKHMX TMPAKTHUYECKUX padboT
dopMupyeTrcsi B BHJIE TEMaTUYECKUX KOMIUIEKTOB M OOECHedMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOywaromuxcs. TeMmarnyeckue KOMILIEKTHI
nabopaTopHOro 000PYNOBaHUS JODKHBI OBITh IMOCTPOEGHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJOTOBBIX M IMGPOBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IIUPPOBBIX J1abOpaToOpHil.

OCHOBHBIMHM LIETISIMUA U3y4eHUS PU3UKH B 001IeEM 00pa30BaHUU SABIISAIOTCS:

e (opmupoBaHHe WHTEpECA U CTPEMIICHHUS OOYYaIOMUMXCS K HAYYHOMY HM3yYEHHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TNPEJICTABIEHUH O HAYYHOM METOAE TNO3HaHUS U (QOopMUpOBaAHHE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHUPOBO33PEHHUSA KaK pe3yibTaTa W3y4eHHs] OCHOB
CTPOCHHS MaTepuu 1 (pyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (¢opmMupoBaHHUE YMEHHH OOBSCHATH SBICHUS C MCIOJIB30BAaHHEM (PU3MUESCKUX
3HAHWM U HayYHBIX JIOKA3aTEJIbCTB;

e (opMupoBaHHE TpEACTABICHUN O poOiAM (U3MKK I8 Pa3BUTHUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUH.

JlocTrKeHne 3TUX Lelled 00eCeunBaeTCsl PEMICHUEM CIEIYIOIIUX 3a7a4 B
npolecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TmpuoOpeTeHUEe CHUCTeMbl 3HAHUUW 00 OOmMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpUsAX,  BKIIOYAas  MEXaHUKY,  MOJEKYIApHYI  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U 3JI€MEHTHI aCTPO(DU3HKY;

e (opMHupOBaHHE YMEHUU NPUMEHSATh TEOPETUUYECKHE 3HAHUSA AN OOBSICHEHUSA
Gu3nyecKuX SIBICHUNA B MPHUPOJE U AN NPUHATHS MPAKTHUYECKUX PEIICHUN B
MMOBCEIHEBHOM KHU3HU;



e OCBOCHHME CHOCOOOB PEIICHUS PA3IUYHBIX 3a7ad C SIBHO 3aJaHHOM (U3UYECKOU
MOJIEbIO, 3aJlay, MOJPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3/1aHue (Pu3nueckoit
MOJIEIH, aIcKBaTHOM YCIOBHUSAM 3aJ1auu;

e TMOHMMaHUE PU3UYECKUX OCHOB U MPUHITUIIOB JACHUCTBUSI TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

e OBJIAJICHUE METOJaMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  TMPOBEICHUS
bu3MYecCKUX OSKCINEPUMEHTOB, aHajdu3a MW HHTEpHnperanuu HHopMammu,
OTpeIeNIeHHs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

e CO37aHWE YCIOBUM [JIi Pa3BUTUS YMEHHUH MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOMN JEATETbHOCTH.

Ha w3yuenue ¢Qusuku (6a30BbIi YpOBEHb) Ha YpPOBHE CPEAHETrO OOIIETro
obOpazoBanus orBoautcst 136 dacos: B 10 kinacce — 68 yacoB (2 yaca B Hezielno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[Ipeqmaraemeiii B mporpamMme 1o (¢GU3UKE TMEepeueHb J1abopaTOpHBIX U
MPaKTUUYECKUX palbOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENIb JIeJlaeT BBIOOD
POBEACHUSL JTA0OpAaTOPHBIX pabOT W ONBITOB C YYETOM HMHAWUBUIYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI' 0 TO3HAHMS

@dusuka — HayKa o npupoae. Hayyneie METOABI ITI03HAHUS OKPYIKAIOLET0 MUpa.
Ponp skcnepuMeHTa W TEOpUM B MPOLECCE MO3HAHUS NPUPOAbI. DKCHEPUMEHT B
¢du3zuke.

MopenupoBanue ¢GuU3MYECKUX SIBICHUH W mpoieccoB. HayuHble Tumoresbl.
duznyeckue 3aKOHbI U TEOpHUH. ['paHUIbl MPUMEHUMOCTH (DUIUUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 Mecto ¢pu3nku B pOopMUPOBAHUHN COBPEMEHHON HAyYHON KapTUHBI MUPA,
B IIPAKTUYECKOMN AEATEIbHOCTH JIFOJACH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYMUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienre, CKOpPOCTh (CpelHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MATEpUaJbHOM TOYKH, HX MPOCKIUH HAa OCH CHUCTEMBbI KOOpJMHAT.
Ciio)xeHue nepeMenIeHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PpPaBHOYCKOPEHHOE TNIpSMOJWHEHHOe aBWxkeHue. I 'paduku
3aBUCUMOCTH  KOOpPAMHAT, CKOPOCTH, YyCKOPEHMs, TMYTH U MEpPeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuponmHeitHoe nBrkeHue. [[BuxeHrne MaTepruagibHON TOYKU MO OKPYKHOCTH C
IIOCTOSSHHOM 110 MOJYJIO CKOPOCTBIO. YTJIOBass CKOPOCTb, JWHEWHAs CKOPOCTb.
ITepuon u wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuuecknue yCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIOUAOMETD,
JNBH>KEHUE CHAPSJ0B, LICMIHBIE U PEMEHHBIE NEpeaadH.

Jlemoncmpayuu

Mogenp cuctembl OTCYETA, WUIKOCTPALMS KHHEMATHUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGnionenue nBrkeHUst Tenna, OpOIIEHHOTO MOJ YrioM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.



HanpaneHnne ckopocT npu ABUKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABMKEHUSA C LEJIbI0 ONPENCIICHUS MIHOBEHHOMU
CKOpOCTH.

UccnenoBanne COOTHONIIEHUS MEXKAY NyTIMH, TPONACHHBIMM TEJIOM 3a
MOCTICIOBATENBHBIE  PAaBHBIE MPOMEXKYTKHM BPEMEHU TPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOTr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[TpyHIMIT OTHOCHUTEJIbHOCTH I'anmunes. [TepBb1i 3aKOH HrroTona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoii 3akon Herotona s
MarepuanbHOM TOUKH. TpeTuid 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenue. Bunabl TpeHust (mokosi, ckojbxeHus, kaduenus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpEeHHUsS CKOJIBKCHHUS U cuiia TpeHus mokos. KoadduuueHTt TpeHus.
Cuita conpoTUBIIEHUS NPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE U BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuiabl OTHOCHUTENIIBHO OcCH BpameHus. [liedo cumnel.  YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE IMPUMEHEHUE: MOALIMIIHUKY,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUU.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YHPYTOCTH, BO3HHMKAIOIIMX B NPYXUHE H
pe3uHOBOM 00pa3iie, OT UX AepopMaln.

HccnenoBanne yciioBUi paBHOBECHS TBEPAOTO TeEJa, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3akonbl coOXpaHeHUA 6 MeXAHUKE

Nmnynbc MarepualibHOM TOYKHM (Tena), CHUCTEMbl MATEpUATbHBIX TOYEK.
NMnynbee cunbl M M3MEHEHHE MMITYJIbCAa Teja. 3aKOH COXPaHEHUs HMITYJIbCA.
PeaxtuBHOE BUXKEHUE.

Pa6ota cunbl. MOITHOCTD CHJIBI.

Kunernueckast »Heprusi MaTepualibHOM TOUYkH. TeopemMa 00 W3MEHEHUU
KUHETUYECKOU SHEPTUU.

[loTenuuanbHas sueprus. [loTeHmanbHas 3Heprus ynpyro neopMUpoOBaHHON
npyxuHbl. [loTeHIIManbHas SHEPrUs Teaa BOJIMU3U MOBEPXHOCTH 3EMIIH.

[loTeHnuanbHble M HETIOTEHIIMANbHBIE CUJIbL. CBS3b pabOThI HEMOTEHIMATBHBIX
CWJI C WU3MEHEHUEM MEXAaHWYECKOW DSHEPrMU CHUCTEMBbI Tel. 3aKOH COXpPaHECHUS
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: BOJIOMET, KONED,
NPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon noTeHIIMaNIbHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCOJIIOTHO HEYNPYyroro ynpapa € IMOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKOH »Hepruu
Tesa Ha IIPUMEpPE PACTKEHUs PE3UHOBOIO JKIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUU M HX OIBITHOE
obocHoBanue. bpoyHoBckoe pgBuwxenue. [uddysus. Xapakrep OBUKEHUS U
B3aHMOJICMCTBUS YACTHULl BelleCcTBA. Moenu CTPOEHNUs Ta30B, KUJIKOCTEN U TBEPIBIX
Ten U 0OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeieil. Macca u pa3mepsl
Monekyn. KonnuectBo Bemectra. [loctosaHas ABoraapo.

TemmoBoe paBHOBecue. Temmepatypa u €€ usmepenue. lllkama temnepartyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM
TEOpUH WACANbHOr0 Ta3a. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpelHel
KMHETHUYECKOW SHEPruM TEIUIOBOIO JBWXKEHMs vactul rasa. lllkama temmeparyp
KenpBuna. T'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knamneiipona. 3akoH
Janerona. M3onponeccsl B MACAIIBHOM ra3e ¢ NOCTOSSHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe npeacrapieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, 300apa.



TexHudeckue yCTpOMCTBA U  MPAKTUUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COSTUHECHUI.

OnpiTel 0 1UDPYy3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJICYCTBUA.

Mopaenb, WTIOCTPUPYIOIIAs IPUPOAY AaBICHUS T'a3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPaBHEHHE COCTOSIHUSI — HJEaJbHOTO  Tasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Onpenenenue macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPATypPhl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKJY IMapaMeTpaMHu COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucTeMa. BHYTpEHHssI 3HEprus TEpMOAMHAMUYECKOM
CUCTEMBI U crocoObl e€ u3meHeHus. KonudecTtBo TernoTel U pabora. BHyTpeHH:ss
SHEPIus OJTHOATOMHOT'O UJ€ATBHOTO rasa. Bunbt TeIIonepe ayu:
TEIJIONPOBOJHOCTh, KOHBEKIMS, HU3JIy4eHHE. YelnbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMmnoThl Npu TEIUIONEpeaaye.

[TonssiTue 006 amgmabaTtHOM Tmporiecce. IlepBBIli 3aKOH TEPMOJAMHAMUKH.
[Ipumenenue mepBOro 3aKOHA TEPMOIMHAMUKH K wu3omporeccaM. [ 'paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpo1ieccoB B MPUPO/IE.

TemoBbie MamuHbl. [IpuHIMNB NEeHcTBUS TETUIOBBIX MamivH. [IpeoOpasoBanus
SHEPIrUM B TEIUIOBHIX MammuHaX. KoshPUIMEeHT mojae3HOro AEeUCTBHS TETIOBOM
Mamuabl. [{ukn KapHo u ero k03 duIiMeHT mojae3Horo AecTBUs. JKOIOTHIECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckue ycTpoHMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEpPruu Tejaa IpPU COBEPUICHUU pPaOOTHI: BBUIET
npoOKM W3 OYTBUIKKM TOJ JCWCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe myTéM TpeHus (BUACOAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTypbl) Tejla NpU TeIionepeaye.



OnpIT 10 a1a0aTHOMY PaCHIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoid TypOWHBI, IBUraTesi BHYTPEHHETO CropaHusi, PEaKTUBHOIO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanun eéeujecmea. Pazoevle nepexool

[TapooOpa3zoBanue u koHjaeHcaius. McnapeHue u kureHue. AOCONIOTHAs U
OTHOCHUTENIbHAS BIIAXHOCTh BO3JAyxa. HacelmeHHbll mnap. YaenpHas TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS.

Teépnoe teno. Kpucramnuueckue u aMopHbie Tesna. AHHU3OTPONUS CBOWMCTB
kpuctamioB. JKunkue kpuctamwisl. CoBpemMeHHble Marepuanbl. [liaBienue wu
KpUCTaJu3anus. Y iefapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHE TEMIIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETpP, KaJOPUMETP, TEXHOJOTMH NOJYyYEHUS COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl N3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHus U IIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepeHre 0OTHOCUTEIPHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHaMHuKAa
Tema 1. dnekmpocmamuka

DnekTpu3auus Tell. DIEKTPUUYEeCKUil 3apsaa. J[Ba BUIA 3JIEKTPUUYECKUX 3apsiIoB.
[IpoBOAHUKH, AUBIIEKTPUKU U TOJYIPOBOIHUKH. 3aKOH COXPAHEHHUSI AIEKTPUUYECKOTO
3apsaa.

BzaunmopeiictBue 3apsgoB. 3akoH Kynona. TodedHbIH 3JEKTpUYECKUN 3apsl.
Onektpuueckoe mnoje. Hanpsx€éHHOCTh  3nekTpuueckoro  moisd.  [IpuHnmn
CYyHEPIIO3ULMH DIIEKTPUUECKUX TMOJeH. JIMHUM HanpsiKEHHOCTU AJIEKTPUYECKOTO
TIOJISL.

Pabora cun snekrpocrarnueckoro mois. IloreHnman. PasHOCTh MOTEHITMATIOB.
[IpOoBOIHMKM W AWANEKTPUKH B JJIEKTPOCTATHYECKOM Toje. Jludnekrpuyeckas
MIPOHUILIAEMOCTb.

DnekTpoEMKOCTh. KoHzaeHcaTtop. DNEKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOPa.



TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUECKash  3alluTa, 3a3eMJICHHE DIIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anIapar, CTpPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y NIPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumMonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3APSIKEHHBIX TEIL.

[TpoBOHUKH B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMAIEKTPUKH B SJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH IUIOCKOTO0 KOHJIEHCATOpa OT IJIOIIaAu IJIACTHH,
PacCTOSIHUA MEXY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHIEHCATOPa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mmepenne 31eKkTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

OJIEKTPUUYECKU TOK. YCJIOBHUS CYUIECTBOBAHUS JJICKTPUUECKOTO TOKa.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEeKTPUYECKOE CONPOTHUBIIEHUE. Y NIEJIIBHOE CONPOTUBIECHHUE  BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabora namextpuueckoro  Toka. 3akoH  Jlxoyns—Jlenma.  MomrHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasi CHJIa U BHYTPEHHEE CONPOTHUBICHUE HWCTOYHUKA TOKAa.
3akoH OMa 117151 MOJTHOM (3aMKHYTOM) 31eKTprueckoil 1ienu. KopoTkoe 3ambIkaHue.

DIEKTpOHHAsI TPOBOJIUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DNEeKTpUUeCcKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOaHHUKHY. CobOcTBeHHas 151 IIPUMECHAas MIPOBOJIMMOCTD
moJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNeKTpuYecKuid  TOK B pacTBOpaX M paciulaBaX  3JIEKTPOIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DneKkTpuuecKkuid TOK B razax. CaMocTOATENbHBIA U HECAMOCTOSITEIBHBIN pa3psil.
Monnus. [1na3ma.

TexHuuecknue yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: aMIEpPMETD,
BOJIBTMETP, pEOCTaT, MCTOYHUKUA TOKa, OAJIEKTpOHArpeBaTelibHble MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHHS, BAaKYYMHBIH ITUOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOITYITPOBOJHUKOBBIN THO/I, TaJIbBAHUKA.

Jlemoncmpayuu



W3mepeHure cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LMIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOLIAAH MOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CMmeliaHHOE COeIMHEHNUE TPOBOIHUKOB.

[Ipsimoe  m3MepeHue ANEKTpOABMWXKYIIeH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb CONTPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii pasps U IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

N3yyeHue cMenIaHHOro COeMHEHUSI PE3UCTOPOB.

W3mepenre 31eKTPOJBMIKYIIEH CHIIBI MCTOYHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIICHHUSI.

HaGmonenue snexktposnusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kkiacce OCYIIECTBISETCS C
y4€TOM COJIEpKATENIbHBIX MEXIPEIMETHBIX CBSI3el C KypcamMu MaTeMaTHKH,
OMOJIOrMH, XMMUHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemuvie nonamus, CBSI3aHHBIE C WM3YYEHHMEM METOJOB HAy4HOTO
NO3HAHUA: SBJIEHUE, HAYy4HbIH (QakT, runores3a, (u3MuUeckas BEIMYMHA, 3aKOH,
TeopHsi, HaOII0AEHNE, IKCIIEPUMEHT, MOJEIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHUH, TuHeHas QyHKkuus, napadoina,
runepbosia, X TrpaduKd M CBOWCTBA, TPUTOHOMETPHYECCKHE (YHKIIUU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJECTBO, BEKTOPHI
U UX MPOEKIUHU Ha OCU KOOPJHUHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHuuyeckoe IBWKEHUE B KHUBOW mpupoae, audpdysus, ocmoc,
TETIJIOOOMEH JKMBBIX OPTaHHU3MOB (BH[BI TEIJIONEpENayH, TEIJIOBOE paBHOBECHE),
AIEKTPUYECKUE SIBICHUS B )KMBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJl, )KUJIKOCTEW U ra3os,
AIEKTPUYECKHE CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

lI'eoepagpus: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE IBUKEHUI C UCTIOIb30BAHUEM MEXaHU3MOB, YUET
TPEHMsI B TEXHUKE, MOJUIMITHUKU, MCIOJIb30BAHUE 3aKOHA COXPAHEHUs UMITYJIbCa B
TEXHHUKE (pakeTa, BOAOMET U JIpyrue), JIBUraTelb BHYTPEHHEIO CropaHus, MapoBas
TypOuHa, OBITOBOM  XOJOJWJIBHUK, KOHAMLMOHEp, TEXHOJOTHUH  MOJy4YEeHHUs
COBPEMEHHBIX MaTepUajoB, B TOM YHCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJOIHHU,
ANEKTPOCTAaTUYECKasl 3alluTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN



MPUHTEP, DJIEKTPOHAIPEBATEIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
rajbBaHUKa.

11 KVIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

IlocTosiHHBIC MarHUTHL. B3aumoaencTBUE MNOCTOSHHBIX MAarHUTOB. MarHuTHoeE
none. Bekrop MarHuTHOM MHAYKUUU. [IpHHIUII Cynepro3ulMy MarHUTHBIX ITOJIEH.
JluHun MarHuTHOW UWHAYKUMH. KapTuHa NWHUIA MAarHUTHOM WHAYKUMHU TMOJIS
ITOCTOSTHHBIX MAarHUTOB.

MarautHoe T1OJIE TMPOBOJHMKA ¢ TOKoM. KaprtuHa JMHUH WHIYKIUU
MarHUTHOTO TMOJs JJIMHHOTO MPAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHKKA, KaTylKu ¢ TOKOoM. OnbIT Dpcrena. B3aumoeicTerue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHnua, e€ MOyJib U HampaBjeHUE. J[BUKEHHE 3apsSXKEHHON YacTHUIIBI B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenna.

SlBneHne  3NEKTPOMArHUTHOM MHAYKIWU. [loTOK BEekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOABMXKYIAs CHUJIa HWHIAYKIUMUA. 3aKOH 3JICKTPOMAarHUTHOM
nHaykuuu Oapanes.

BuxpeBoe nanekrpuueckoe Tojie. IJIEKTPOJABHXKYIAs CHJIa HWHAYKIMA B
ITPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJE€HHME  CAaMOMHAYKIMHU.  OJJEKTPOJABMXKYIAs  CHJIa
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: IOCTOSIHHBIE
MAarHUTbI, SJIEKTPOMATrHUTHI, JIEKTPOJABUTATEb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUY UHAYKIIUK MAarHUTHOTO TOJIS.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHHE 3IEKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.



3aBUCHMOCTb DJJIEKTPOABWKYIIEH CHJIbl MHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHATHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA dJIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1€OAHUA

Konebarenpbnass  cucrtema. CBoOonHBIE ~ MEXaHWYECKHE  KojeOaHwHs.
'apmonnyeckue konebanusi. Ilepumoxa, dacrora, amruMTyna U ¢asza KoseOaHUI.
IIpyxvHHBIM MaATHUK. MareMaTH4eCKU MasTHUK. YPaBHEHUE TapMOHHUYECKHUX
kosnebanuit. [IpeBpalniieHue SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

KoneGarenpubiii  koHTyp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJieOaHUS B
UjeaTbHOM KOJEOATeIbHOM KOHTYpEe. AHAJIOTHS MEXKIYy MEXaHHYeCKUMU U
ANEKTPOMAarHUTHeIMU ~ Koniebanusimu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPrUU B UJCATBHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXawIUX KoJieOaHUsAX. BBIHYXIIEHHbIE MeXaHUYEeCKHe
kosnieOanus. Pesonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennbii  TOk. CHHycOMAANbHBIA TMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIUTYJHOE U JEWCTBYIOIIEE 3HAYEHUE CHUJIbl TOKa U
HaIPSKEHUS.

Tpanchopmartop. IlponsBoacTBO, mepenadya W MOTPEOICHUE DICKTPUUECKOM
SHEPIuM. JKOJOTHMYECKHE PHUCKU IPU MNPOU3BOACTBE 3JeKTposHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TexHu4yeckne yCTpPOMCTBA M IIPAKTUYECKOE MPUMEHEHHE: BICKTPUYECCKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJeOaTeNbHOW CHCTeMbl (MPYKUHHBIA WA
MaTeMaTU4eCKU MasiTHUK).

HaGmroneHne 3aTyxaronmx KojneoaHui.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJICOAHMIA.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAMPSHKEHUS OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHanc mnpu nmocnegoBaTENbHOM — COCIWHEHUU  PE3UCTOPa, KATYIIKH
WHIYKTUBHOCTH U KOHIEHCATOPA.

Mojenb JIMHUU 3IEKTPOIIEpEaadHu.



Yuenuueckuii sxcnepumenm, nabopamophusie pabomol

UccnenoBanne 3aBUCUMOCTH TEPHOJIa MaJIbIX KOJIEOAHWM Tpy3a Ha HHUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NepeMEHHOr0 TOKa B LIENH U3 MOCIEAOBATEIBHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U pEe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60TIHbL

Mexanudeckue BOJIHBI, YCJIOBHS pacnpocTpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHusi Y JJuHa BOJHBL. [lomepeyHble ¥ MOPOJOJIHHBIE BOJIHBI.
Nutepdepenus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIC BOJHBI. YCIIOBUSI M3JYyYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aunmuas opuentanus BektopoB E, B, V B snexkrpomarnutHoi BosiHe. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MpeTOMIICHUE, TOoJisipu3anus, Iudpaxius,
unTepdepernus. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37EKTPOMArHUTHBIX BOJH. [IpuMeHEeHHE AIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIBI paguoOCBs3U U TeAeBUICHHS. Paaronokaims.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHudyeckue yCTpPOMCTBA W NPAKTUYECKOE MPHUMEHEHUE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBas JUArHOCTMKAa B TEXHUKE W MEIULMHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u 1upakiiuy MEXaHMIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIO0M H
4acTOTOU KoJieOaHMI.

HccnenoBanne CBOICTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHUE,
noJsisspu3anus, tudpaxius, HTepdepeHIns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. lIpsMonuHEeHOE pacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

Otpaxkenue cBeTa. 3aKOHbI OTpakeHHsI cBeTa. llocTpoeHune n300pakeHUi B
IJIOCKOM 3€pKaJe.

[Ipenomiienne cBeta. 3akOHBI MPENOMIEHUSI CBeTa. AOCOJIOTHBIN IMOKa3aTelb
npenomieHnus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbll yroia mOIHOTO
BHYTPEHHETO OTPAXKEHHUSI.



Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

Colupatoiiue u paccenBaromue JuH3bl. ToHkas nuH3a. DOKyCHOE pacCcTOsHUE
U ONTHYEcKas cuia TOHKOM auH3bl. [locTpoeHne n3oOpakeHHl B COOMpAIOIMINX U
paccenBaronX JIMH3axX. QPOpMyJia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30MU.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

Bonunosas ontuka. Untepdepenius ceera. KorepeHTHbIE HICTOYHUKHU. Y CIIOBHS
HaOJI0/ICHUs] MAKCUMYMOB U MHUHUMYMOB B UHTEPPEPEHIIMOHHON KapTHUHE OT JIBYX
cuH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakiuronHas peméTka. Y caoBue HaOIIOICHUS TJIaBHBIX
MaKCUMyMOB TIpU MaJCHUU MOHOXPOMATHYECKOrO0 CBeTa Ha JU(PaKIMOHHYIO
PELIETKY.

ITonspusauus ceera.

TexHuueckue yCTPONCTBA M MPAKTHUUYECKOE MPUMEHEHHE: OYKH, JIyma,
dboToanmapat, MPOCKIIMOHHBIN arapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsS ONTHKA,
nudpakImoHHas peneéTka, moasIpouI.

Jlemoncmpayuu

[IpsmosiHElHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETa.
Onrtrueckue mpudOopHI.

[TonHOe BHyTpeHHEE OoTpaxkeHue. Moienb CBETOBOAA.

HccnenoBannie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEIECKOIA.

Ha6monenne naTepdepeHum cBera.

HaGmonenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IPU3MBI.

[TomyueHue criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

Habmronenne nmoisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3Mmepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HabGmronenne nucrnepcuu cBera.

Pazgen 6. OcHOBBI ClIeNMAJBHON TEOPHUH OTHOCUTEIBLHOCTH
['pannLBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynaTel cnenuaibHOM
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJICHHE BPEMEHU M COKpallleHHE
JUTUHBI.
DHEPrus U UMIYJIbC PENSATUBUCTCKON YaCTULBI.



CBs3b Macchl ¢ DHEPrueld W MMIYJIbCOM PENSTUBACTCKOM YacCTULBI. DHEPrUs
ITOKOS.

Pasznen 7. KBanroBas ¢pusuxa

Tema 1. Dnemenmuvl KBAHM OGO ONMUKU

®oronsl. opmyna Ilnanka cBa3u s3HEprun (HOTOHA C €r0 YACTOTOU. DHEPrus U
UMITyJIbC (POTOHA.

OtkpeiTue u ucciegaopanue ¢orodpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dotoaddexra. YpaBuenue ODitHmrTeriHa mist dorodddekra. «KpacHas rpanuna»
doTorddexra.

JlaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHudeckue yCTPOMCTBA UM MPAKTUYECKOE TMPUMEHEHHE: (HOTODIEMEHT,
dboTomaTunk, coiHeuHas 6atapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHETo (hoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acTHII.
[InaneTtapuas moxaens atoMa. [loctynarel bopa. M3nyuenue u norsioienue GoToHOB
IIpU [IEpEX0/Ie aTOMa C OJJHOTO YPOBHS 3HEpruu Ha Apyroil. Buasl cnektpoB. CrekTp
YPOBHEU 3HEPTrUM aTOMa BOJOPOA.

BonnoBbeie cBoiicTBa yactuu. Bomubl ne bpoina. KoprnyckysipHO-BOJTHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYEHHE.

TexHu4yeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIICKTPAJIbHBIA aHAIIA3
(CIeKTpOCKOII), Ja3ep, KBAHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Hab6mroneHne TMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KAa3bIBAIOIIUE CIIOKHOCTh CTpoeHust snapa. OTKpbITHE
panuoakTuBHOCTU. OnbIThl Pe3epdopaa nmo onpenesieHnio coCTaBa paiMOaKTUBHOTO



n3nydenus. CBolicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BivsHue paaroakTHBHOCTH
Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWTpoHa. HykionHas wmonens snpa ['eiizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DIEKTPOHHBIM M  TMO3UTPOHHBIA Oera-pacman. [amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust cBs3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. /leneHue u CUHTE3 s1€Ep.

Anepnwiii  peaktop. Tepmosinepubiii cunTe3. [lpoOieMbl W MEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHON SJHEPTrEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

MeTtonbl Ha0JIIOIEHNS U PETUCTPALIMY JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMOJeHCTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M IMPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLIHUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpeKoB YacTHIL (ITO TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPUZUKH

Otanbl pa3BUTHS acTpOHOMHH. lIpuKiIagHOE W MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3ausi, sipkue 3BE3/ABI, IUIAHETHI, WX BHIUMOE
JBUKECHHE.

CosiHeuHasi cucTeMa.

Conniie. ConHeyHas akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE31. 3BE3IbI,
UX OCHOBHBIE XapaKTEpPUCTUKH. Jlnarpamma «CHEKTpajJbHbIA KJIACC — CBETUMOCTHY.
3BE3Mbl TJIABHOM MOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBHY JIs
3BE3]l TJIABHOW IOCIIEIOBATENIbHOCTH. BHyTpeHHee cTpoenue 3BE3a. COBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXIAEHUU U 3Boionnu ConHIa M 3BE3M. DTambl KU3HU
3BE3.

Mineunsiii IlyTe — Hama ['amaktuka. Ilonmoxenwe u aBwxkeHue CosHia B
lNanaktuke. Tunel ranaktuk. Papnoramaktvkn u kBasapbl. YEpHBIE ABIPHI B sIpax
rajgaKkTUK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa006ia. PasOeranme rajgakTHk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

MacuirabHast ctpyktypa Beenennoil. Metaranaktuka.

Hepeménubie npoOaeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus



HaGmtonenust HEBOOPYKEHHBIM TJ1a30M C HMCIOJB30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUN Il ONpPEAENICHUs MOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro IlyTu.

Oo6o0maomee NOBTOPEHUE

Ponb Gpu3nku 1 aCTpOHOMHUM B YKOHOMHYECKOM, TEXHOJIOTUUECKOU, COLIMAIbHON
U 3TUYECKOU cdepax AesATENbHOCTU YeJIOBEKa, POJib U MECTO (PM3UKU M aCTPOHOMUU
B COBPEMEHHOI Hay4yHOI KapTUHE MUpPa, posib GU3NUECKON TeopuH B (HOPMHUPOBAHUU
npecTaBieHui 0 GU3MUECKO KapTUHE MHpa, MeCTO (M3HUYECKOW KapTUHBI MHUpa B
oO1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 11 kiacce oCylecTBIsi€TCS C
Y4ETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3€M € KypcamMHM MaTEMaTHUKH,
OMOJOTUH, XUMHH, TeoTpadui U TEXHOJIOTUH.

Meosicnpeomemnvle nowamus, CBA3aHHBIE C W3YYEHHMEM METOJOB HAy4YHOIO
MO3HAHUS: SBJIIEHME, Hay4yHbIH (HakT, rumnoresa, (u3MUecKas BeIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka:  pelIEeHUE CHCTEMBl  YpPaBHEHUM, TPUTOHOMETPUUECKHE
(YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX IPOCKLIHUH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE 3JEMEHTApPHbIX (YHKUUH, MPU3HAKU MOAO0OUS TPEYroJbHUKOB,
oIpeiesICHUE MIIOAAH MIOCKUX GUryp u 06bEéMa Tell.

buonoeusa: »>nexrtpuueckue SBIEHMS B JKMBOM IpUpOAE, KoyeOaTesbHbIe
JIBUKCHUS B JKUBOW MPHUPOJIE, ONTUUYECKHUE SIBJICHUS B KUBOM NPUPOIE, ACUCTBHE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpOCHHE aTOMOB MU MOJIEKYJI, KPUCTAJUIMUECKasl CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIIMYECKON PEIIETKHY, CIIEKTPaIbHbIN aHAIN3.

l'eoepagpusa: MarHuTHBIE TIOIOCA 3E€MIIM, 3aJI€KU MarHUTHBIX pyad, GoTochEMKa
36MHOU MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocua: JNWHUM  DIEKTpOIlepeNady, T[EHEpaTop IEPEMEHHOro  TOKa,
ANEKTPOABUTaTENb, HWHAYKUHWOHHAs II€4b, paaap, paguonpUEMHUK, TEJIEBU30D,
anTteHHa, tenedoH, CBY-meub, NPOCKIIMOHHBIA aImapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®PuU3MKa» Ha YPOBHE CpPETHETO OOIIEro
oOpa3zoBanus (0a30BBIA ypOBEHB) MOJDKHO OOECHEUUTh JOCTHXKEHHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3ybTaThl OCBOCHHS YueOHOTO mpeameTra «Du3MKay HTOJKHBI
oTpakaTb TOTOBHOCTb M  CIOCOOHOCTH  OOydYaromMXxcsi PyKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH,  TO3WTUBHBIX  BHYTPEHHHUX  YOEKIEHUM,  COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IICHHOCTSIM POCCHICKOT0 OOIIECTBA, PACIHIMPEHUE >KU3HEHHOTO
ONbITa W OMNbITa JACSATEIBHOCTH B MPOIECCE pealu3alldd OCHOBHBIX HaNpaBICHUM
BOCIUTATEIbHOU I€SATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKITAHCKOW MO3UIMU OOYYAIOIIErocsl KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHIATHE  TPAJAMIMOHHBIX  OOIIEYENOBEYECKUX  TIyMAHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO [IESITEIBHOCTh B HHTEpPECaxX TIPa¥IaHCKOTO
oO0IIecTBa, y4acTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aUMOJECHCTBOBATh C COLIMAIIBHBIMH WUHCTHUTYTAaMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW MICHTUIHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCIIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOILICHWE K MHPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K Pa3Iu4HbIM cPepam NpodhecCHOHATbHON EeATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaThb OCO3HAHHBIA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BAHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOM KYJbTYpbl, OCO3HaHUE TJI00aJIBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUU B OKPYXAIOIIEH CPENE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

paclIMpeHre OMbITa JeATEIbHOCTH HKOJIOTHYECKON HAMPaBI€HHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUMU M0 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAyYHOM JIeATeIbHOCTH, TOTOBHOCTH B TPOIECCE
U3y4eHHs] PU3MKH OCYIIECTBISATH MPOEKTHYIO M HCCIIEIOBATENbCKYIO JI€ATENbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBUS:
CaMOCTOSITEIbHO bopMyIUpOBATH u aKTyaJIU3UPOBaTh mpooemMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh LEJIH JIeITEIbHOCTH, 3aJaBaTh IMapaMeTpPbl M KPUTEPUU HX
JIOCTHKCHHS,
BBISIBIIATh 3aKOHOMEPHOCTH M IMPOTUBOPEYHS B pacCMATPUBAEMBIX (PHU3HUECKUX
SIBJICHUSAX;
pa3pabaTbiBaTh IUTAH PEIICHHS IPOOJIEeMBI ¢ YYETOM aHalr3a HMEIOITUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JI€SATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;
KOOPJIMHUPOBATH M BHIMOJHITH pad0OTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX POOJIeM.
ba3oBbIe ucciienoBaTebCKHe 1eMCTBUS.
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATUSIMH M METOJIaMHU
bu3nYecKol HAyKH;



BJIa/IETh HABBIKAMHU y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOM AEATEILHOCTH B
005acT (U3HMKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IOHUCKY
METOJIOB peIIeHHs 3a1ad (PU3UUECKOTO COACp)KaHUs, NPUMEHEHHUIO pPAa3INnYHBIX
METO/IOB TTO3HAHUS;

BJAJIeTh BHUJAMHU JACSITEIPHOCTH MO TIONYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpETalni, MpeoOpa3oBaHUI0O M TPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3JJaHUU YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHY;

BBISIBIIATh TPUYMHHO-CICJICTBEHHBIE CBS3M UM  aKTyalU3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PelIeHUs, HAXOIUTh apryMEHTHI JUI JOKa3aTelbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTEPUHU PEIICHHS;

aHAJIM3UPOBATH TIOJYYCHHBIC B X0/ PEUICHHSI 3a]]a4l PE3yJIbTaThl, KPUTUYECKU
OILIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh ¥ (OPMYITUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHOU
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWUsA 1O (U3MKE B TPAKTUYECKyI0 00JacTh
KHU3HEICITCTHHOCTH;

yMEeTb WHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00TIacTei;

BBIJIBUraTh HOBBIE UJIEH, pEJIaraTb OpUrMHAJIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE aIbTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU TMOJYy4YeHUs HH(GOpMalUu (U3NYECKOTO COIEP)KaHUS U3
HUCTOYHMKOB PpA3HbIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh IIOMCK, AaHaJu3,
CUCTEMAaTH3allMI0 M HHTEPIPETALMIO HHPOPMALMK Ppa3IUYHbIX BHUJIOB U (HopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MHPOPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B pCIIEHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3al[MOHHBIX 3a1ad C
coOmoieHneM TpeOOBaHUN 3PrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBHI,
pecypcocOepeeHrs, TPaBOBBIX W OSTHYECKUX HOPM, HOPM HHOOPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHUS B PA3NIUYHBIX popMaTax ¢ yuyETOM
Ha3Ha4YeHUs MHQPOpMAIMK U LEIEeBOM ayAUTOpUH, BbIOMpas ONTHUMAaJIbHYIO (opmy
NPEJICTaBICHUS U BU3YAIU3AIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU M BO BHE-YPOUHOU IEATEITLHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTyalluid U CMSTYaTh KOH(MIUKTHI,
Pa3BEPHYTO M JIOTUYHO W3JIaraTb CBOK) TOYKY 3PEHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;



IIOHUMAaTh W MCIIOIB30BaTh IMPEUMYIIECTBA KOMAHIHOW U HWHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBHM € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YIE€HA KOJUICKTUBA,

IIPpUHUMATh  LEJIA  COBMECTHOW  JEATENIIbHOCTH,  OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUSA MO €€ JOCTHKECHHUIO: COCTAaBIISITh IUIAH JIEMCTBUM,
pacnpenensiTh pojid C YYETOM MHEHUM YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA M KaXKJOr0 YYaCTHMKAa KOMAaHJIbl B OOLIUI
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLEHHMBATh HJIEU C IIO3ULUU HOBU3HHBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh  I[O3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B  Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBISATh TMO3HABATEIbHYIO JI€ATEILHOCTh B 00JACTH
GuU3MKM ¥ aCTPOHOMHUH, BBISIBISATH NPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELIECHUS pACUETHBIX M KAUECTBEHHBIX 33124,
IUTAaH BBIMOJHEHUSI TMPAKTHUYECKOM paldoThl € Y4YETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

JenaTh OCO3HAHHBIM BHIOOp, apryMeHTHpOBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSIBICHHUIO SPYIAULIUUA B 001acTH (HU3HKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIIAJICTh HaBBIKAMU MO3HABATEIHLHON peIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMU;

MCIIOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CUTYyalluu, BHIOOpAa BEPHOTO
peleHus;

yMEThb OIEHHUBaTh PUCKM U CBOEBPEMEHHO IMPUHUMATh PEIICHUS MO0 HX
CHUKEHUIO;



MpPUHUMATh MOTHUBBI M apTryMEHTHl JPYTUX TMPU aHAIM3E PE3yIbTaTOB
TESTEHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,

MpPUHUMATh MOTHUBBI M apTryMEHTHl JPYTrUX TIPU aHAJU3€ pPe3yJbTaTOB
NESATEHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mportecce MOCTMXKEHHSI TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI TI0
buzuke s ypOBHA  cpeaHero oOmiero  o0pa3oBaHUS Y OOy4YarOUIUXCS
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIMOIar afOIIHIA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUYAIOIIETO CIMOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAIPaBJICHUS pPa3BUTHUS COOCTBECHHOW IMOIIMOHAIBHOUW cdephl,
OBITH YBEPCHHBIM B ce0e;

CaMOpETyJUPOBAHMS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMCHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHUE, CIIOCOOHOCTh  aJalTHPOBATHCS K
HMOIMOHATLHBIM U3MEHCHHSIM U TIPOSBIISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMW, BKIIOYAIOIICH CTPEMIICHHE K JIOCTMDKCHHMIO IICIA U
yCIieXy, OINTHMH3M, WHUIIMATUBHOCTb, YMEHHE JICHCTBOBAaTh HMCXOJSl W3 CBOMX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOILMOHAIBLHOE COCTOSHUE
IPYTUX, YYUTHIBATh €0 MPH OCYIIECTBIECHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIEHUS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kjacce npeaMeTHbIe pe3ysibTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPHUMEpPax poib U MecTo (u3uku B (HOPMHPOBAHUHU
COBPEMEHHOM HAYyYHOW KApTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOMW TEXHUKU U
TE€XHOJIOTHM, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJICH;

VYHUTHIBATh TPAHUIBI TNPUMEHECHHUS W3YYEHHBIX (U3HYECKUX  MOJICIICH:
MarepualibHas TOYKa, MHEpLHAIbHAs CHCTEMa OTCYETA, aOCONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUECYHBIN
ANEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIeCcKuX 3aj1ay;

pacrio3HaBaTh (U3UYECKHUE SBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJSIPHO-KMHETUYECKOM TEOPHM CTPOCHHS BEIIECTBA U
AJIEKTPOJUHAMUKH: PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKECHUE,
CBOOO/IHOE MajieHue TeJ, ABUKEHHUE N0 OKPY>KHOCTU, UHEPIIMS, B3aUMOJEHCTBHUE Te,



muddy3us, OpPOYHOBCKOE JABUIKEHUE, CTPOCHUE KUJIKOCTEM U TBEPABIX Te,
U3MEHEeHHEe 00BhEMa Ted MpU HArpeBaHUM (OXJIAXKJCHHH), TEIUIOBOE pPaBHOBECHE,
WCIIapeHue, KOHJICHCAlus, IUIaBJICHUE, KPUCTAJUIM3allus, KUIICHHE, BIIAXKHOCTD
BO3/1yXa, MOBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b
MEXJy TMapaMeTpaMH COCTOSIHHSI Ta3a B H3OMpolleccax, »dJIEKTpu3alus Tel,
B3aUMOJICHCTBUE 3aPsA/I0B;

OMHUCHIBATh MEXAaHWYECKOE JBWKEHHUE, HCIONb3Yyd (PU3NUECKUE BEIUYUHBI:
KOOpJAWHATa, MyTh, IEpEMEIICHIE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUila, UMITYJIbC
Tena, KUHETHYECKas DHEpPrus, MOTCHIMalbHAas SHEPrusi, MeXaHuueckas padoTa,
MEXaHUYecKasi MOIIHOCTh; IPU OINKCAHWUU TMPABUIBHO TPAKTOBaTh (PU3MUECKUit
CMBICJI UCTIOJIb3YEMBIX BEJIUYMH, UX 0003HAYCHUS U €IMHUIILI, HAXOAUTh (DOPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUMHAMU;

OMHUCHIBATh HW3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYWHBI: JIaBJICHUE Tra3za, TeMIlepaTrypa, CpeaHss
KMHETHYECKasi DHEPTrUsi XaOTHYECKOTO ABMIKEHHUS MOJICKYJ, CpPEIHEKBaJApaTUyYHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHsIi SHEprus, paboTta rasa,
KO (PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIJIOBOTO JBUTATENS; TIPU  OIMMCAHUU
NpaBUJIBHO TPAKTOBAaTh (PU3MUECKUNA CMBICT HUCIONB3YEMBIX  BEIWMYHH, HX
0003HaYEHUsI U CAMHUIIBI, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMU BEJIMUUHAM;

ONMUCHIBATh U3YUYECHHBIE DJIEKTPUUYECKHE CBOMCTBA BEUIECTBA M AJIEKTPUUYECKHE
aBJIeHUS (TIPOIECCHI), UCHONB3Yyd (DU3UUYECKUE BEIMYUHBI: DJICKTPUUECKUN 3apsij,
ANEKTPUUYECKOE MOJI€, HANPSKEHHOCTh MOJISl, NOTEHIMAN, PAa3HOCTh IMOTEHIMAJIOB;
[P OTMHCAHUK MPABUILHO TPAKTOBATh (PU3UUYECKUN CMBICT HCTOIb3YEMbIX BEIHUYUH,
uX OOO3HAYEHUST M EIUHUIBI, YKa3blBaThb (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bu3MUECKyI0 BEIMUYNHY C IPYTUMU BETUYNHAMU;

aHANMM3UPOBATH (PU3MUYECKUE TMPOILIECCHl U SBJICHUS, HCHONB3Yys (HU3NUECKUE
3aKOHbl W TIPUHITUIIBI: 3aKOH BceMupHOro Tarotenus, |, Il u 11l 3akonsr HproToHa,
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH, 3aKOH COXPAHEHUSI UMITYJIbCa, TPUHIHUII
CyNEepHO3ULMHA CUJI, NPUHIMI PpPaBHONpPABUSA HWHEPLUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYISIPHO-KUHETHYECKYIO TEOPHUIO CTPOCHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHel KHHETHYECKOW JHEPruu TEIUIOBOTO ABMKEHHUS MOJIEKYT C aOCOIIOTHOMN
TEMIIEpaTypOil, MEPBbIA 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHEHUS IJIEKTPUUYECKOTO
3apsa, 3akoH KysoHa, mpu 5ToM paznudaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €TO
MaTeMaTU4YeCKOE BhIPAXKEHUE U YCIOBUS (IpaHUIbl, 00JaCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHHIIUIIBI IEHCTBHUS MAIIH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inuyaTh YCIOBUS UX O€30MACHOr0 HMCHOJb30BaHUS B IMOBCEIHEBHOM
KU3HU;



BBITIOJIHATh DKCIEPUMEHTHI MO HCCIEIOBAHUIO (PUBMYECKUX SIBICHUM U
MPOIIECCOB C HCIOJb30BAHUEM MPSMBIX, M KOCBEHHBIX H3MEPEHUM, MNpU ITOM
dbopmynupoBaTh npodiieMy/3agauy U TUIOTE3y Yy4eOHOro 3KCIEepUMEHTa, cOOUpaTh
YCTAHOBKY U3 MPEJIOAKEHHOTO0 000pYy/I0BaHUS, MPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIC HM3MEpEeHUs (U3NYECKUX BEIUYUH, MPU
9TOM BBIOMpATh ONTUMAJBHBIA CIOCOO H3MEpPEHUS U HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXJYy  (U3MYECKUMHM  BEJIIMUYUHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HW3MEPEHUN, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(dbuKcupoBaTh pe3ysbTaThl MOJIYUYEHHONW 3aBUCUMOCTU (DU3UUYECKUX BEJIUYUH B BUJIC
TaOIuI] U TpaUKOB, JIeNIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS,

coOnroaTh MpaBuiia O€30MacHOro TpyAa NpH NPOBEJECHUU HCCIEAOBAHUM B
pamMKax y4eOHOro SKCHEpPUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM U  IMPOEKTHOM
JEATeTbHOCTH C HCMOJIb30BAHUEM HU3MEPHUTEIBHBIX YCTPONCTB MU J1aOOPATOPHOTO
000py10BaHMUS;

pemath pacu€THbIE 3aJ1a4M C SIBHO 3aJJaHHOM (U3UUECKOW MOJIEbIO, UCTIOIb3YS
¢dbu3uYecKkre 3aKOHBI W MPUHIIUAIBI, HA OCHOBE aHalii3a yCJIOBHS 3aJlaud BBIOMPATH
(Gu3MUECKyI0 MOJEIb, BHIACIATh (DU3NYECKHUE BETUUMHBI U (POPMYIIbI, HEOOXOIUMBIE
Uil €€ pelieHus, MPOBOAUTh Pacu€Tbl M OLEHHUBATh PEaJbHOCTHh IOJIYYEHHOI'O
3HaueHUs (PU3NYECKON BEIMUNHBI;

pemaTh KauyeCTBEHHbIE 3aJayd: BBICTPAMBATH JIOTMUECKH HENPOTHBOPEUHUBYIO
LEMOYKY PACCYKICHHIl C ONOpOM Ha H3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCIIOJIb30BaTh MPU PEIICHUU Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUU [JIsl TOUCKA, CTPYKTYPUPOBAHUS, WHTEPHPETALNU U MPEACTABICHUS
y4eOHOW W Hay4YHO-TIOMYJSpHOHW uWHQOpMANMKM, TOJYYCHHONM U3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3HUKE B IMOBCETHEBHOW KU3HM IS
oOecrieueHusi 0E€30MaCHOCTA TPH OOpaIeHWH C MPUOOpaMU M TEXHHUYECKUMU
YCTPOMCTBAMH, I COXPAHEHUS 30POBbSI U COOJIOJIEHHS HOPM 3KOJIOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TpYIINE C BBIIIOJHCHHEM pPa3IUYHBIX COIMAIBHBIX POJEH,
IJIAaHUPOBaTh pabOTy TPYyHIbl, PAUOHAIBHO pacOpenesarTh OOS3aHHOCTH H
IJIAHUPOBATh JIESITENIbHOCTh B HECTAHJIAPTHBIX CUTyallUsAX, aJICKBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYAaCTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBaeMOi MpoOJIEMBbl.



K xonity o6yuenus B 11 kiacce npeaMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MNpPUMEpPAaX pojib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOW KapTUHbI MHpA, B DPa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IIPAKTUYECKON MACATEIBHOCTU JIIOAEH, LEJOCTHOCTh U E€IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS U3YYEHHBIX (PU3NYECKHX MOJIETEH:
TOYECYHBIN DJIEKTPUYECKUN 3apsj, JIyd CBETa, TOYCUYHBIM MCTOYHUK CBETA, slEpHas
MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb @aTOMHOTO si/ipa MPH pelieHur GU3NUECKUX 3a1a4;

pacno3HaBaTh (U3MUYECKHE SBJICHUSA (MPOLECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB JJIEKTPOAMHAMUKH W KBAHTOBOM (PU3MKH: 3JEKTpUYECKas MPOBOAUMOCTb,
TEILUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHMTHOE JEUCTBUSA TOKA, B3aWMOJECHCTBUE
MAarHuTOB, YJEKTPOMArHuTHass UHAYKL U, 1E€MCTBUE MArHUTHOTO TOJISI HA IPOBOJAHUK
C TOKOM M JBIDKYUIMICS 3apsll, JJIEKTPOMarHUTHbIE KoJieOaHUs W BOJIHBI,
IPSIMOJIMHENHOE pacrnpoCcTpaHeHue CBETa, OTpaKEHUE, IIPEJIOMJIICHHUE,
uHTepdepenuus, Audpakuus W [OOISIpU3alUs  CBETa, JUCHEPCHs  CBETa,
dotoanektpuueckuii 3Pdext (dhororddekrt), cBeTOBOE NaBICHHE, BOSHUKHOBEHUE
JMHENYaToOro CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHas M HCKYCCTBEHHas
PaguoOaKTUBHOCTD;

ONKCHIBaTh H3YYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MAarHUTHBIE,
ONTUYECKHUE, IJEKTPUUECKYIO IPOBOJAUMOCTh PA3IMYHbBIX CPEM) U DJIEKTPOMArHUTHbIE
ABJIEHUS] (IIPOLIECCHI), MCHOIb3YS (PU3UUECKHE BEIMUYUHBI: DJIEKTPUUECKUN 3apsiji,
Cuja TOKA, JJIEKTPUYECKOE HAIIPSHKEHUE, DIIEKTPUUYECKOE COIPOTUBIIEHUE, PA3HOCTH
HNOTEHIMAJIOB, JIEKTPOJBMKYILAs CUia, padoTa TOKA, MHIYKIMS MarHUTHOTO MOJI,
cwia Amnepa, cuia JlopeHna, MHIYKTUBHOCTD KaTyIIKH, SHEPTHsl 3JEKTPUYECKOro U
MarHuTHOTO TOJIEH, NEpPHUOA U YacToTa KosuebaHUil B KojebaTeIbHOM KOHTYpPE, 3apsl
U cuja TOKa B MPOLECCe FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KojiebaHuil, GOoKycHOE
pacCTOSIHUE WM ONTHYECKas CWIA JIMH3bI, NPU ONHWCAHUU IIPAaBUIBHO TPAKTOBATh
(¢u3nyeckuil CMBICT HCHOJB3YEMBIX BEJIMYMH, HMX OOO3HAYeHHs] U EIUHMIIbI,
yKa3bIBaTh (POpPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMHU
BEJINYNHAMU;

ONMCBHIBATH W3YYCHHBIC KBAaHTOBBIC SIBJICHUSA W IPOLECCHI, HCIOIb3Ys
¢u3nyeckre BeTUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI U 4YacTOTa
CBETa, SHEPrusl U UMIYIbC (HOTOHA, EPUOJI MOJypacHaaa, SHEPTUS CBA3H aTOMHBIX
aqep, MpU OMUCAHUM MPABWJIBHO TPAKTOBaTh (PU3NYECKUIl CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYECHHUS U €IMHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(Gu3NYEeCcKyr0 BEIMUYUHY C JIPYTUMHU BEIMYMHAMM, BBIUMCIATH 3HaAUCHUE (PU3UYECKOM
BEJINYNHBI;



aHANMM3UPOBATh (PU3WUYECKHUE TMPOIECCHl W SABJICHUS, HCIONB3YSA (HU3UUICCKUE
3aKOHBI M TPHHIUIBI: 3aK0OH OMa, 3aKOHBI IMOCJICIOBATEIFHOTO U IMapajlIeIbHOTO
COCIMHEHUSI IIPOBOJHUKOB, 3aKOoH Jlxoyns—JIleHna, 3aKOH DIEKTPOMAarHUTHOM
WHIYKIIUU, 3aKOH TPSIMOJUHEHHOTO PACTPOCTPAHCHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MpEJIOMJICHUS CBETa, ypaBHeHHEe OWHIITEeHHa 17 ¢doTorddexra,
3aKOH COXpPaHEHHUs JHEPTHUH, 3aKOH COXPAHEHHUS HWMITYJIbCA, 3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUsI MacCOBOTO uHMcla, MOoCTynaThl bopa,
3aKOH PaJUOaKTUBHOTO pacraja, Mpyd 3TOM pasiinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOC BBIPAKCHUE © YCJIOBHUA (TPaHHUIBI, 00JIaCTH)
PUMEHUMOCTH;

OTIpEeJICIISITh HAMPaBJICHUE BEKTOPa MHIYKIIMM MAarHUTHOTO TOJISI TIPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH U OMHUCHIBATh N300paKEHUE, CO3aBaEMOE TJIOCKUM 3€PKajioM, TOHKOM
JIMH30M;

BBITMIOJHATh OKCIEPUMEHTBI 10 HCCICIOBAHUIO (PU3NYSCKUX SBICHHH U
IPOIIECCOB C HCIOJB30BAaHUEM TIPSIMBIX, W KOCBEHHBIX HM3MEPCHUM: IPU ITOM
dbopmynupoBaTh MpodsieMy/3agady U TUIIOTE3y Y4eOHOro IKCIepUMEHTa, COOUpaTh
YCTAaHOBKY W3 MPEUIOKEHHOTO 000PYI0BaHUS, TIPOBOJAMTH OMBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSIMble U KOCBEHHBbIE M3MEpEeHUs (U3MUECKHX BEIUYWH, MPHU
ATOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO HM3MEPEHHs U UCIOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIMYHUH C UCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN: TpU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATH pE3yNIbTAThI
MOJTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEJIUYHMH B BUJIEC TaOIHIl ¥ TPAdUKOB, J€NaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

coOmoaTh TMpaBwia 0€30MacHOro TpyAa TpH MPOBEACHUU HCCICAOBAHHUMA B
pamMKax y4eOHOTrO OSKCHEPUMEHTa, Y4eOHO-HCCIEIOBATENIbCKOM M MPOEKTHOM
JESTETPHOCTA C HCIOJIb30BAHUEM HW3MEPUTEIHHBIX YCTPOUCTB M J1abOpaTOPHOTO
000pyT0BaHMS;

penrath pacu€THbIC 3a/1a4M C SIBHO 33JJaHHON (HU3MYECKOM MOJIETBIO, UCTIONb3YS
¢du3nueckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJOBUS 3aJladyd BBIOUPATh
(Gu3HUECKyI0 MOJEIb, BEIACIATh (DU3NIECKUE BETUIHHBI U (POPMYIIBI, HEOOXOTUMBIE
st € pemieHusi, MPOBOJUTH PAcdY€Thl W OICHUBATH PEATHHOCTh MOJYYCHHOTO
3HaueHUs (PU3NIECKON BEITMUNHEI;

pemaTh KaueCTBEHHBIE 3aJ]a4M: BBHICTPAMBATH JIOTHUECKH HEMPOTHBOPEUUBYIO
IIEMIOYKY PACCYXKJIEHUW C OMOpOM Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nyecKue sIBJICHUS;



MCII0JIb30BaTh MPH PELIEHUU Y4€OHBIX 3a7a4 COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUU [UJI1 IIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIpPETAllMd U MPEACTaBICHUA
y4eOHOM M Hay4YHO-MOMNYJSApPHOM HH(OpMauuu, TOJYYEHHOM U3 Pa3IMUYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(OPMALHIO;

OOBSACHATHh NPUHIIUIBI IEHUCTBUS MAIllUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJb30BAHUS B TOBCEAHEBHOM JKU3HMU;

MPUBOJIUTH MPUMEPHI BKIIaJlda POCCUMCKUX U 3apyOEKHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE NPOLECCOB OKPYXAIOLIEr0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU IS
oOecrieyeHusi 0€30MacHOCTH TpH OOpalIeHUU C NpudopaMu M TEXHUUYECKUMU
yCTPOWCTBAaMH, JJIsi COXPAaHEHUsS 370pPOBbSI M COOJIOJEHUS HOPM HSKOJIOIMUYECKOTO
IIOBEJEHUS B OKPYXKAIOLIEH Cpeae;

pabotaTh B TpYIIE C BHIIOJIHEHHEM pPa3UYHBIX COLMUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, pPANMOHATIBLHO PpACHPEACNATh OO0S3aHHOCTH U
IUITAHUPOBAThH JIESITEIBHOCTh B HECTAaHIAPTHBIX CUTYyallUsIX, aJCKBATHO OLICHUBATHb
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIHI B PEIICHHE pacCMaTpUBaeMOi MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2 1
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 9 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 2 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsbl

1 [ToBTOpenue kypca gusuku 9 kinacca. 1 bubnuorexa [JOK
BBOoAHBIN HHCTPYKTAKXK. https://m.edsoo.ru/ff0c32e2

5 [ToBTOpEHUE Kypca PU3UKHU. 1 1 bubnuoreka [IOK
Bxopgsmuii KOHTpOIIb. https://m.edsoo.ru/ff0c33e6
®du3nKa — Hayka O MPUPOJIE.

Haydnpie MeTO 161 TO3HAHUS
okpyxatomero mupaPosp u Mecto
3 @HI;ZI)II((I/I B opmu gBaHI/II/I 1 Bubmmorexa [IOK
vp P . https://m.edsoo.ru/ff0c3508
COBPEMEHHOMN HAyYHOU! KapTUHBI
MHpA, B IPAKTUYECKOU JEATEIbHOCTH
Joaen
MexaHnuueckoe ABUKEHUE.

4 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnuoreka [JOK
nBrokeHusd. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3620
YCKOPEHHUE

5 PaBHOMEpHOE NpsAMOIIMHENHOE 1 bubnnoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e
PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE

YEKoPp P bubmuoreka [JOK
6 nsuxkenne. CBOOOIHOE MajJIeHHeE. 1
https://m.edsoo.ru/ff0c39cc
YckopeHue cBOOOAHOTO MaieHUs
7 KpuBonuHeliHOE 1BUXKEHHE. 1 bubnuoreka [IOK



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

JIBM>KEeHHE MaTepUaIbHOU TOYKH 110
OKPYXKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpuHnmn otHOCUTENBHOCTH ["anmnest.

bu6mmoreka [{OK

8 I/IHepu?am)Hme CHUCTEMBI OTCYUETA. httos://m.edsoo.ru/Ff0c3bes
IIepsbiii 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINK cuil. Bropon 3akoH brbmmorexa [OK

5 https://m.edsoo.ru/ff0c3be8
HproTona a1 MatepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa st bubnuorexa [JOK
MaTepUaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuia

11 TsokecTu. [lepBas kocMudeckas Bubnuorexa LTOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduuueHt tpenust.

13 Cuna CEHpOTI/IBJIeI—(IbI/Iq})I npu ,I[BI/IE(GHI/II/I Bubmmorexa [JOK

https://m.edsoo.ru/ff0c3f76
TeJa B XKUIKOCTH WJIH ra3e
[TocTynarensHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cunebl. [liedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnunoreka [JOK
NMnynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBI>KEHHE

16 PaGoTa ¥ MOIIHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckas OHEPrusia MaTepI/IaJ'IBHOI/IW

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

ToukH. Teopema 00 H3MEHEHHUH
KMHETUYECKON SHEPTUU

17

[ToreHumanpHas dHEprus.
[loTeHumanpHas 3HEPIUst ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[loTennmanpHas 3Heprus Teaa BOIu3u
MMOBEPXHOCTU 3eMJIU

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHansHbIe ¥ HEMOTEHITNATBHBIE
cuiibl. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHUs MEXaHUYECKOU
SHEPTHUU

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

Pemenne 3agau Ha MOTEHITHATBHYIO
SHEPTHIO.

20

KonTtponsHas padoTa o tTeme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHus ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOFaI[pO

24

TenmoBoe paBHOBECHC. TeMnepaTypa



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

u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bub6mmorexa [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHeN KUHETUYECKOM SHEPruun bubnuoreka [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B U1€alIbHOM ra3e U ux bu6mmoreka [IOK
rpaduvIecKkoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3meHnenus. KomuyuectBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UEALHOTO
raza

bubmuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

MNPUMCHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon Bubmmorexa LIOK
PHPOZE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicreus u KII/ TerumoBoi bub6mmorexa [{OK
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMHUKIY https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3yxa. HachleHHbIi bubamorera LOK

HYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe Tela. AHU30TPOITUS bubnuoreka [JOK
CBOMCTB KpHCTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIUIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tell. JNEKTPUUECKUN bubnuoreka [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsia. [IBa BUa SIEKTPHUCCKUX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOHUKH, TUATEKTPUKU U

bu6mmoreka [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
B3aumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHEBIH dIIEKTPUIECKUN bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 noJs. [Torenmuman. PasHocts bubmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
ITpoBOAHHUKH M IUDIEKTPUKH B
50 3.]'IpeKT OCTATUYECKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoeMkocTs. KoHIeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIJIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO bubmorexa LOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 Pemenue 3agau Ha "Onpenenenue
IEKTPOEMKOCTH KOHJIEHCcaTopa"
[IpuHIMIT NERCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHnne cMEIanHOTO COCTUMHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenue DJ1C ucTtouyHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBICHUS)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMOcTh. CBOKCTBA
p—n-nepexoxa. [lomynpoBoHUKOBBIE
puOOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂl/lﬂ :)I;I[?al;?):;:fenbﬂble
padoTsI padoThbI pecypest

1 [ToBTOpenue kypca ¢pusuku 10 knacca. 1 bubnuorexa [JOK
BBOoAHBIN HHCTPYKTAXK. https://m.edso0.ru/ff0c9778

9 [ToBTOpenue kypca ¢pusuku 10 kiacca. 1 1 bubnnorexa [JOK
TectupoBanue. https://m.edsoo.ru/ff0c98fe
[TocTostHHBIE MAarHUTHI B KX

3 B3auMoieiicTBre. MaraurHoe moJie. 1 0 bu6moreka [IOK
Bektop maruuTHOM MHAYKUMA. JIMHUN https://m.edsoo.ru/ff0c98fe
MarHUTHOM MHAYKIIUU
MaruauTtHoe noJjie NpoBOJHUKA C

4 TokoM. OmbIT Dpcrena. 1 bubnuoreka [IOK
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c9ac0
TOKOM
JlelicTBME€ MarHMTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

5 JlaGopaTtopHnas pabota 1 1 bubnnoreka [JOK
«HccnenoBanue qecTBUA https://m.edsoo.ru/ff0c9df4
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBME€ MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. 1
Cuna Jlopenna. PaboTa cubl
Jlopenua



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

OnexTpoMarHuTHas HHAyKLuA. [loTok
BEKTOpa MarHuTHoU uuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

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

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. 3/1C caMOUHTyKIU Y.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs I1€Yb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa o Teme
«MarsuTtHoe€ nozJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
Kojebanus. 'apmoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MACChI TPY3a»

14

KonebarenbHblit KOHTYp. CBOOOJHBIE
9JIEKTPOMArHUTHBIE KOJICOaHUS B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

UAeaTbHOM KOJeOaTeIbHOM KOHTYPE.
AHAJIOTHS MEX1y MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAaHUSIMU

15

®opmyna TomcoHa. 3aKoH
COXPaHCHUA SHCPIruru B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KojeOaHusx. BelHyXIeHHbIE
MeXaHUUecKHe Kojieoanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMIABHBIA
MepEeMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYEHHUE CUIIBI TOKA U
HaIPSDKCHAS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AMEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOOHCPIUH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH

21

MexaHu4yeckue BOJIHBI, YCIIOBUA

bu6nmoreka [JOK



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

pacnipoctpanenus. [lepuon. Ckopoctsb
pacipoCTpaHEHUs U IJTUHA BOJIHBI.
[ToniepeyHsbie U MPOIOTBHBIC BOJTHBI

https://m.edsoo.ru/ffOccab4

3Byk. CkopocTh 3ByKa. [ poMKOCTh

bubmmoreka [{OK

22 3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBEI paIOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubmuorexa [JOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOKa3aTess NPeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK

nuH3e. Dopmysa TOHKOM JIMH3BI.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBeauueHue JIUH3EI

JIaboparopHas paboTa

31 «MccnemoBaHne CBOMCTB
M300paXeHUH B JIMH3AX)

Hucnepcus ceeta. CIIOXKHBIN COCTaB

32 6enoro ceera. L{ger. Jlaboparopnas
pabora «Habmronenue aucnepcuu
CBETa»

33 WNurtepdepennus creta. dudpaxums bubnnorexa [JOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
[TorepeqHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK

34
[Tongpuzanus cera https://m.edsoo.ru/ff0cf02e

35 Ontruueckue mpuOOPhI U YCTPOUCTBA U
yCIIOBHS UX 0€30MMaCHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH

36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIICIMAIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.

37 3amenieHre BpEeMEHH B COKpaIleHre Eubmorexa HOK

https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEPrus ¥ UMITYJIbC PEISTUBUCTCKOU
38 ‘IaCTII)/II_ILI. CBHSLy MaC(l:ObI C DHEPTrUEH U bubmorexa LOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKOos
KonTtponpHas padota «OnTHka.
39 OcHOBBI cienUanbHOU TEOPUHN bubmnorexa [IOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTH
40 ®otonbl. opmyna [Tnanka. Dueprus bu6mmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

U UMITyJbC (poTOHA

https://m.edsoo.ru/ffOcfel6

OTKpbITHE U HCCIEN0BAHNE

bubmmoreka [{OK

41 oto3ddekra. O A.T.
(poros(exr TIpITE! https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonbl hoTodd(dekra. YpaBHCHHE
- - bubnuoreka [JOK
42 OunmrerHa i GoTodrddekra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenune cBeta. OnbiTer [1. H.
43 JlebeneBa. XUMHUUECKOE IEUCTBUE bubnmorexa LHOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTBa u
MPaKTUIEeCKOE TPUMEHEHHE:!
44
(dhoToreMeHT, (HOTOIaATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bu6mmoreka [JOK
47 I1 b
OCTyIIaTHl bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pexolt . a yp https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyrou. Buasl criekTpos
BoaHoBbIe cBOMCTBA yacTHll. BOJIHEI
49 ne bpouns. KopnyckynspHo- bubnunoreka [JOK

BOJ'IHOBOI/IV}IyaHI/IBM. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI
Pesepdopaa no onpeneneHnio cocTaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

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

51

CaorictBa anbda-, 6era-, ramma-
n3iy4yeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. I'aMmma-usiydeHue

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B SIIpE.
Snepubie peakuuu. AnepHbId
peakTop. [Ipo6iieMsbl, epCcreKTUBEL,
JKOJIOTHYECKHE ACTIEKTHI SIAEPHOU
SHEPreTUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpaimm 31eMeHTapHbIX YaCTHII.
Kpyraslii cton «@yHaaMeHTaIbHbIE
B3auMoaeucTBUI. EquHCcTBO
(bu3nuecKOU KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0ro HeOa. Co3Be3aus,
SIPKWE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrokenne. CoaHeyHas CHCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI ITTaBHOU



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MOCJIeIOBATeTbHOCTU. BHYTpeHHEE
cTpoeHnue 38€31. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOKICHUU H
spomoruu CoIHIIa U 3BE3]

58

Muneunbin [Iyte — Hama ["anaktuka.
[Tonoxenue u apmxenue CosiHLa B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl acCTpOHOMUHT

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTUYECKOM, COIMATIbHOU U
3THYECKOH cdepax e TeIbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poss u mecto
(U3UKU ¥ ACTPOHOMUHU B
COBPEMEHHOU HAyYHON KapTUHE MUPa

64

O6o06maromuii ypok. Ponb
¢u3nyeckoit Teopuu B GopMHUPOBAHUH
npeacTaBiIeHui o puzndeckoi
KapTUHE MHUpa

65

Ob6o06maromuit ypok. Mecto




(bu3nvecKoil KapTUHBI MHpa B 001IeM
PsAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUN O IPUPOJC

PesepBHbIl ypok. MaruutHoe noJe.

66 1
DNeKTpOMarHuTHasK UHIYKITUS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCHUTEILHOCTH
Pesepnsiit ypok. KBantosas ¢pusuka.
bubmmoreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'. 4. Msaxumes b. b. byxosues H. H. Cotrckuii ¢pusuka. 10 knacc. YueOHUk ams
oO1reoOpa3zoBaTeabHbIX yupexaeHuil. bazoBblil 1 npoduiabHbI ypoBHU. 1o

penakuueit H.A. [lappenTreBoii.

®usuka. 11 knace : yued, 1u1d 061eoOpa3zoBar. opraHu3alyi ¢ Ipui. Ha
ANIEKTPOH, HOocHuTene : 6a30BbIi U npodui. ypouu / I'. . Mskues, b. b.

byxosues, B. M. Hapyrun; nox pea. H. A. IlapdentreBoii.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

®dusnka. Paboune mporpammel. 10—11 knacce. ba3oBbiii 1 yriyOIEHHBIN YPOBHHU.
[ITaranuna A.B.

®dusmnka. [Toypounsie pazpadborku. 11 kimacc. Caypos HO.A.

®dusmuka. [Toypounsie pazpadbotku. 10 kimacc. Caypos FHO.A.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lecta.rosuchebnik.ru/;

http://school-collection.edu.ru/

https://sferum.ru/?p=start



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'. 4. Maxumes b. b. byxosues H. H. Corckuii puzuka. 10 knacc. YueOHUK 11s
oO1reoOpa3zoBaTeabHbIX yupexaeHuil. bazoBblil 1 npoduiabHbI ypoBHU. 1o

penakuueit H.A. IlapdpenTreBoi.

®usuka. 11 knace : yued, 1u1d 061eoOpa3zoBar. opraHu3alyi ¢ Ipui. Ha
ANIEKTPOH, HocuTene : 6a30BbIit U npodui. ypouu / I'. SI. Mskues, b. b.

byxosues, B. M. Hapyrun; nox pea. H. A. IlapdentreBoii.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

®dusnka. Paboune mporpammel. 10—11 knacce. ba3oBbiii 1 yriyOIEHHBIN YPOBHHU.
[ITaranuna A.B.

®dusmnka. [Toypounsie pazpadborku. 11 kimacc. Caypos HO.A.

®dusmuka. [Toypounsie pazpadbotku. 10 kimacc. Caypos FHO.A.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lecta.rosuchebnik.ru/;

http://school-collection.edu.ru/

https://sferum.ru/?p=start






