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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpPEIHEr0 OOIIEeTro
oOpa3oBaHus pa3pabOTaHa HA OCHOBE MOJIOKEHUH M TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHONM NporpamMmbl, mnpenacraBieHHbIXx B PI'OC
COO, a Takxe c yuérom (enepanbHO pabouyel MporpaMMbl BOCIHUTAHHUS U
KOHIICTIIUN TIpenojaBaHus yueOHoro mpeamera «dusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit deaeparuu, peaqu3yronux OCHOBHbIE 00pa30BaTeIbHbIC
IPOrpaMMBl.

Copepxanue mporpaMMbl 1o (U3UKE HamNpaBlIeHO Ha (OpMUpPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyuatomuxcs 10—11 knaccoB npu o0yueHuu
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO IMOAXOAA.
[Iporpamma o ¢usuke coorBeTcTByeT TpeboBanusm OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM pe3yJibTaTaM OOYYCHHS, a TaKKe
YUHUTHIBAET HEOOXOJUMOCTh peaU3alldh MEXIPEAMETHBIX CBs3eld (QU3NKU ¢
€CTEeCTBCHHO-HAYUYHBIMU YYEOHBIMHU TpeaMeTamMu. B Hell ompenensroTcs OCHOBHBIC
e M3ydeHus: GU3MKU Ha YPOBHE CPEJHEro oO0Iiero oopa3oBaHusl, MIAHUPYEMbIe
pe3yabTaThl OCBOCHUS Kypca (DU3UKH: JTUYHOCTHBIC, METAIPEAMETHBIC, TIPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

o [IJTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B TOM

quclie MPEAMETHBIC PE3YNIbTATHI IO F0J1aM 00yUYEHUS;

e cofiepkaHue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

du3zrka Kak Hayka o Hanbosee OOIIMX 3aKOHaX MPUPOJIbI, BBICTYIAsl B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00
okpyxkaroreM wmupe. IlkonpHBI Kypc GH3MKH — CHUCTEMOOOpPA3yIOMUNA IS
€CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB, TOCKOJIbKY (DU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE TMPOIIECCOB U SBJIICHUH, M3y4aeMbIX XUMHUEH, OuoyiorueH, (u3udecKon
reorpadueit u actpoHomueid. Mcronb30BaHue U aKTUBHOE NMMPUMEHEHUE (HU3NICCKHUX
3HAHWM OMpeAeNsIeT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MMOJYYEHUS HOBBIX MATEPHUANIOB C
3aJlaHHBIMU CBOMCTBaMU W JApyrux. M3ydeHue (hU3MKM BHOCUT OCHOBHOHM BKJIAJ B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KapTUHBI ~MUpa  OOydYaromimxcs, B
dbopMHupoBaHUE YMEHHUU MPUMEHSATH HAyYHBI METOJ TO3HAHWS TMPHU BBIMOTHECHUU
MMH YYEOHBIX UCCIIEOBAHUIM.

B ocHOBY kypca ¢u3MKH U1l ypOBHS CPEAHEro o0IIero o0pa3oBaHusl MOJI0XKEH
pAI Uael, KOTOpble MOYKHO PaCCMaTPUBATh KaK MPUHIUIIBI €TI0 MOCTPOCHUS.

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



Hoes cenepanuzayuu. B CcOOTBETCTBMM C HeW Marepuan Kypca (QHU3MKU
o0ObeMHEH BOKpPYr (¢u3nueckux Teopuil. Benymwmm B Kypce  sBisieTcs
(opMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BELIECTBE U
ToJIE.

Hoes eymanumapuszayuu. EE peanuzanus mpeanoiiaraet HUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHANa (U3UYECKON HAYKH, OCMBICIEHUE CBS3U Pa3BUTHUSA
($u3MKHU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU U
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaonoi nanpasnennocmu. Kypc hu3uku npeamnogaract 3HakOMCTBO €
MIUPOKUM KPYrOM TEXHMYECKMX M TEXHOJOTUYECKUX MPHIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu  peanusyercs TMOCPEACTBOM  BBEACHHUS  DJIEMEHTOB
coJiep KaHMsl, MOCBAIIEHHBIX YKOJIOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE
CBS3aHbl C PA3BUTHMEM TEXHMKM M TEXHOJIOTHH, a Takxke oOCyXIeHHS NpodsieM
PaIMOHAILHOTO MPUPOAOIIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMU DJIEMEHTaMHU Kypca (U3MKM Ha YpPOBHE CPEJHEr0o OOIIEro
oOpa3zoBaHus sBIsOTCA (u3nueckue Teopuu ((popmMupoBaHue MpenCcTaBICHUNA O
CTPYKTYpE MOCTPOEHUS (PU3NYECKOW TEOpUH, pOJii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX NPEACTABICHUAX O MPUPOJE, TPAHUIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKH peanu3yeTcs MNpexkiae
BCEro 3a CYET OpraHu3alllK SKCIEPUMEHTAIBHON NeSITebHOCTH o0yJaromuxcs. Jis
0a30BOro ypoBHS Kypca (U3UKA — 3TO HUCIOJB30BAHHE CHCTEMbl (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1aOOpPaTOPHBIX pabOT, KOTOPHIE B MpOrpamme
no ¢u3uke OOBEIMHEHBI B OOIIMI CIHCOK YYEHWUYECKHX IPAKTHUYECKUX pPabdoT.
Boigenenne B yka3aHHOM TIepeyHE J1a0OpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISI M OLIEHKH, OCYIIECTBISETCS Y4aCTHHKaMHU 0Opa30BaTEIbHOTO Mpolecca
UCXO0/sI U3 0OCOOEHHOCTEH IUIAHUPOBAHUS M OCHaleHUs KabuHeTa Gusuku. [Ipu sTom
o0ecnieurBaeTcsi OBJAJEHUE OOYYAIOUIMMHUCS YMEHUSMHU MPOBOAUTH KOCBEHHBIE
U3MEPEHMsI, HCCIEIOBaHMUS 3aBHUCHUMOCTEH (PU3NYECKHX BEIMYMH M MOCTAaHOBKY
OIBITOB IO MTPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YIEISIETCS PELICHUIO0 PACUETHBIX M KAYECTBEHHBIX 3aj1ad.
IIpu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS 3a7a4d C SIBHO 3aJaHHOM
¢usnyeckold MOJENBbIO, TO3BOJSIONIME MPUMEHSTh HW3YYECHHbIE 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOrO pasjesa Kypca, TaK M WHTErpUpys 3HAHUS W3
pasHbIX pa3znenioB. JIisl KauyecTBEHHBIX 3aJa4 NPHOPUTETOM SIBISIOTCA 3aJaHUs Ha
00BsICHEHHE MPOTEKAHUSI (PU3NUECKUX SABJICHUN U MPOLIECCOB B OKPYKAIOUICH JKU3HHU,
TpeOyrommue  BbIOOpa  (U3UYECKONW  MOJENU  JJIs1  CHUTyallMd  IPaKTHKO-
OPUEHTUPOBAHHOTO XapakrTepa.



B cootBercTBUM ¢ TpeboBanuamu ®I'OC COO k MaTepHallbHO-TEXHUYECKOMY
oOecrieyeHuto ydeOHOro mporecca 0a3oBbId ypOBEHb Kypca (PU3MKH Ha YypOBHE
cpeaHero oOuiero oOpa3oBaHUsl JOKEH H3ydaThCsl B YCIOBHSIX MPEAMETHOTO
kaOuHeTra (U3UKKM WIM B YCJIOBHSX HHTETPUPOBAHHOIO KaOWHETa NPEIMETOB
€CTEeCTBEHHO-HAYYHOro Iukja. B kaOuHeTe (U3MKU JOTKHO OBITh HEOOXOIUMOE
nabopaTopHoe 000PYJOBaHUE JIJISl BHIMOJIHEHHS YKA3aHHBIX B IpOrpamMMe 1o pu3nke
YUYEHUYECKUX MPAKTUYECKUX pabOT U TEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCcTpanimoHHOE ~ O00OpyJIOBaHHE (POPMHUPYETCI B  COOTBETCTBUU  C
OPUHIMIIOM  MHUHHUMAJbHOW  JOCTATOYHOCTH W O0ECIEYMBaeT MOCTAHOBKY
NEepeYrCIeHHBIX B TporpaMMe TIO0 (H3HKE KIIOYEBBIX JIEMOHCTpAIlUuid IS
UCCIICJIOBAHUS  HM3y4aeMbIX  SBJICHUA W  TPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHHE JUIsI YYEHHYECKUX MPAKTHUECKUX padoT
dopMupyeTcsi B BHJIE€ TEMaTUYECKUX KOMIUIEKTOB M OOECreuMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JByX oOyuwatomuxcs. Temarnueckue KOMILIEKTHI
nabopaTopHOro 00OpYIOBaHUS JIOJDKHBI OBITh TOCTPOEHBI Ha KOMILJIEKCHOM
UCTIOJh30BAaHUK AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMHU LIETISIMU U3y4€HUS PU3UKH B 0011eM 00pa30BaHUU ABIISAIOTCS:

e popMupoBaHMe HHTEpeca U CTPEeMJICHHS OOydYaromMXci K HaydHOMY
U3YYCHHUIO TMPHUPOJBI, Pa3BUTHUE UX HMHTEIUNIEKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e Pa3BHUTHE MPEACTABICHUI O HAyYHOM METOJIe IMO3HaHWUS U (opMUpOBaHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e popMUpOBaHKE HAyYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEeHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKU;

e popMHpOBaHKE YMEHHI OOBSICHATH SBJICHHUS C MCIOJIb30BAHUEM (PU3MUCCKUX
3HAaHUHN U HAYYHBIX JJOKa3aTeNIbCTB;

e hopMHpOBaHME TMPEICTaBICHUH O pOMU (GU3UKH Ui Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH.

JocTrkeHue 3TUX Lejned o0ecleunBaeTcs pPELICHHEM CIEAYIOIUX 3akad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

o IPUOOPETEHNE CHUCTEMBl 3HAHWKA 00 00mMUX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpUAX, BKIOYAsS MEXaHHUKY, MOJIEKYSIpHYIO  (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPO(YU3HKY;

 hopMHpOBaHNE YMEHMI NPUMEHSATH TEOPETHUYECKUE 3HAHUS IJIs1 OOBSICHEHUS
(¢u3ndYecKuXx SIBICHUHN B MPUPOE U I NPUHATHS NPAKTUUECKUX PEUICHUH B
MMOBCEIHEBHOM KU3HU;



e OCBOEHHE CITOCOOOB PEIICHUS Pa3INYHbIX 33]a4 C SBHO 33JaHHON (PU3NYECKON
MOJENIbI0,  33Jad, MOJAPAa3yMEBAIOIIMX  CaMOCTOSITEIbBHOE  CO3JaHue
dbu3nYecKor MOJIeH, aJICKBAaTHOM YCIOBUAM 3a/1auu;

e IOHUMaHUE (PU3NUECKUX OCHOB U TMPUHIMUIIOB JCHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIHAHMS Ha OKPYKAIOU[YIO
cpeny;

¢ OBJIQJICHHE METOAAMHU CAMOCTOSITENILHOIO TIUJIAHUPOBAHUS M MPOBEACHUS
(u3MUECKUX SKCIEPUMEHTOB, aHaju3a M MHTEepPHpeTanud WHGOPMALINH,
OTpeJIeICHHS] TOCTOBEPHOCTHU MOJIyYE€HHOT O PE3yJIbTaTa;

e CO3/IaHME YCIOBUM [JIi Pa3BUTHUS YMEHHUH NPOEKTHO-MUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuyenue ¢usuku (06a30Bblii ypoBeHb) Ha YpOBHE CpEAHEro OOIIero
obOpazoBanus orBoautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B Henelno), B 11
Kjacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemspiii B mnporpamMmme 1o (¢GuU3MKE TMepeyeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX paboT SBISETCS PEKOMEHJOBAHHBIM, YUYHUTENb [€JaeT BBIOOP
npoBeJeHUs JabOpaTOpHBIX pabOT W OMBITOB C YYETOM HHIMBHUIYaTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYUEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMITBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEpUAIBHON TOYKH, WX TMPOCKIMM HAa OCU CHUCTEMBI KOOpPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe najieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: CHUIOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pPa3peKEHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHrne HEpaBHOMEPHOTO ABHKECHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS IapUKa B BA3KOU KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOuku. Tperuiil 3akoH HeloTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKONIBKEHUs U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPIOTO TeEIA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOpPMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOM IIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MAaTEPHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPTUS yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBECHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyasipHasi pU3HKA U TEPMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS YacCTHUI[ BeniecTBa. MOJEIW CTPOCHHUSI Tra30B, >XKUJIKOCTEH H
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH JlaneTroHa. M3omponecchl B UICATBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BelecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKoHA TEPMOJMHAMUKH K w3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo u ero ko3g@uIMEHT Moje3HOro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  mnoia.  llotenmuman.  Pa3HocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOT 0 TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTUYECKASA TUCCOUUAIMA. DIEKTPOIIN3S.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JTUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHUaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsal U IpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (PU3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpauku ¥ CBONCTBA, TPUTOHOMETpHUUYECKHE (YHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAUYH, TEINIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIJIOB, AJIEKTPOJMTHUYECKAs JIHCCOLMALNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), ABUrareilb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuoopBHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrop MarHuTHOM wuHaykuuu. IlpuHuun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTtena. BzauMozaencTeiue mMpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOW WHAYKOUMH. [IOoTOK BEKTOpa MArHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, 3JIEKTPOABUrATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3EKTPOMAarHUTHOW WHTYKIIU Y.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne NeCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. [lepuon, wactora, amrummryia u (asa KoseOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATbHOM KOJIe0aTeTbHOM KOHType. AHAJOTUS MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHyX)1€HHBIE 2JI€KTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjeOaTeIbHONM CHUCTEMBl (IIPYKUHHBIM WM
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ Macchl Irpy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJuHa BOJHBL [lomepeuHble W MPONOJNbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranus BektopoB E, B, V B anexkrpomaruutHoit BosnHe. CBoiCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBL paguoCBsI3U U TeneBUACHUS. Panuonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpexne. JIyu cBera. ToueyHbId HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U paccenBaronux JuH3ax. GopMyna TOHKOW JUH3BI. YBEIMYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakuumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIeCKOIl, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenu MUKpOCKoIa, TeJIeCKOona.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamoprusie pabomol



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILBI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToarddexra. YpapHenue OiHmTerHa s Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
IInanerapnas mogmens aroma. lloctynatel bopa. W3nydyenuwe wm mnoriounieHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yYCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomel

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE MO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BésmHoro neba. Co3Besnusi, sSpKue 3BE3JbI, IUIAHETHI, UX BHUIWMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCICAOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii [lyte — Hama ['anaktuka. Ilonoxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMHUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynbl, ianet, Mieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, POJIb (PU3NYECKON TeOpUHn
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEIAMETHBIX CBS3€M C KypcaMH MATEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEOpusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMH, MPU3HAKH TOJ00MS TPEYrOJbHHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(poToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUH.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTDH IPAXKTAHCKOW MO3UIIMU 00YUAIOMIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIMPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUNCKOU rpaK1IaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTATh IETH JeATCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU WX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATETLHOCTD, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeabckue 1eiicTBUS:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peHICHHs 3aJad (U3MUECKOTO COJEpKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3[JaHUN Y4E€OHBIX MPOECKTOB B 00JaCTH (DU3UKH;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLNE aIbTEPHATUBHBIC PELICHUSI.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcocOEpeKeHHs, IMpPaBOBBIX M  STHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIE 1eCTBUSA:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHON U HMHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIUHUPOBATH JEUCTBUA II0 €€ JOCTHIKEHHUIO: COCTABIIATH IUIAH JEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLCHHWBATh MWJAEU C IIO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MIPAKTUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHAIU3E€ pPE3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MOYKHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JTIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3perniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOW KApTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, )KUIAKOCTEN W TBEPABIX TEJH, TOYECUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TETIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTPU3AIUS TEJ, B3aUMOCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NPU ONHCAaHUW TMPABWILHO TPAKTOBATH
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tas3a, TeMmIepaTrypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUECKHM CMBICT HCIONB3YEMBIX BEJIMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHE BETUYMHBI: IEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3MUYECKYIO BEIMUUHY C APYTUMH BEIIMUYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIHUI CYNEPNO3ULIUNA CUJI, HMPUHIUII PaBHOMPABUS HMHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh yCJIOBHUS MX O€30MaCHOIO MCIIOIb30BaHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO O0OpYIO0BaHUs, MPOBOJUTH OMBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEOBAaTh  3aBUCUMOCTH  MEXAy  (GU3UYECKUMH  BEIMYUHAMHU €
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOJiro1aTh MpaBmia 0€30MacHOro TpyAa MPU MPOBEJECHUU UCCIEIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUYECKON MOJIENbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYeHUSI (PU3NUECKON BEITUYUHBI,

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH JJIA TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIETO MHpPAa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JISI COXPAHEHHUSI 3I0POBbS U COOIIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHNUE PAaCCMaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4yHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETa, TOUYCHUHBII UCTOUYHUK CBETA, sSACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBUS TOKa, B3aMMOJCHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE pacIpOCTPAHEHHE CBETa, OTPaKEHUE, MpPeIOMIICHUE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBaTh W3YYCHHBIC CBOMCTBA BEIIECTBA (DIEKTPUUYECKUE, MATHUTHEIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIDKYILAs cuia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX D3JEKTPOMArHUTHBIX KOJeOaHud, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAaHTOBBIC SIBICHUS U TPOLECCHI, HUCHOIb3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJI€P, NpPU OINUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUUA CMBICIT
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUs M €JMHULBI, YKa3blBaThb (HOPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYMCIISATH 3HAU€HHE (PU3NYECKON BETUUUHBL;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLHUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U MAPAIIIENBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WUHIYKLIHAH, 3aKOH MPSAMOJIMHENHOIO pAaclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OifHIuTelHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHE M YCJIOBHUS (TpaHUIbl, 00JacTH)
IPUMEHUMOCTH;

ONPENENATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHl MO MCCIEIOBAHUI0 (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHUN: TMPU HATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax ydeOHOro »HKCIEPUMEHTA, Y4E€OHO-HCCIENOBATENbCKOM M MPOEKTHOU
JESITEIbHOCTH C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY PpACCYXACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMpeACTaBIICHUS Y4eOHOU U Hay4YHO-TIOMYJSPHOM MH(POpPMALIMU, MOTYYEHHOH U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPOMCTBAaMU, JIJISi COXPAHEHUS 370POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsIX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE 10 KJIACC

Ne HaumeHoBaHue pa3/ie/ioB H TeM JuexkTpoHHbIe (UG poBLIE)
KounyecTBo yacoB
n/n | mporpamMmbl o0pa3oBaTe/ibHbIE PeCypChl
Bceero KonTpoabHubie IIpakTuyeckue
padoThI padoThI
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 Bubmorexa [JOK
https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bubnuotexa [JOK
2.1 Kunemaruka 5 https:// m.edSO(])_.I ru/7f41bf72
bubnuorexa [JOK
2.2 Jlunamuka ! https:// m.edsoé.I ru/7f41bf72
2.3 3aKOHBI COXpPAaHEHUS B MEXaHHUKE 6 1 1 Elgnﬁ;f;%ggﬁ £21bf72
Hroro mo pazgeny 18
Pasznea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuoreka [JOK
] TEOpUU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https:// m.edsoc%.I ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bubnuoreka [JOK
' ®Da3oBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pazpnen 4. QJIEKTPO/IMHAMUKA
bubmuoreka [JOK
4.1 JekTpocTaTuia 10 1 https:// m.edsoc])_.[ ru/7f41bf72
492 [TocTosiHHBIN 3neKTpuYecKuid TOK. Toku 12 1 1 bubnuoreka [JOK
' B Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PezepBHOE Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 68 4 4

[TPOTPAMME
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11 KVIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM

DJIeKTpOHHbIe (L (POBbIE)

KonuuyectBo yacos o0pa3oBaTe/bHbIE
n/m | nporpaMmbl
pecypcsl
Bcero KonTtpoJbHbie IIpakTHYeckue
padoThl padoThI
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHO€ 1noJie. JIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' WHITYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pa3nes 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' Koje0aHus https://m.edsoo.ru/7f41c97c
29 MexaHW4ecKHe 1 JIEKTPOMArHuTHBIE 5 1 bubnuorexa [JOK
] BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
2:3 Onriia 10 3 mL)s://m.edsocE.Iruﬂf4lc970
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bubnuoreka [JOK
' OTHOCHUTEILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBaHTOBOW ONITUKH 6 Brbmiorexa LJOK
' https://m.edso00.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edso00.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A1pO S https://m.edso0.ru/7f41c97c
Hroro no paszneny 15

Paspea 5. QJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 | Drements acTpoHOMHH H

|

7 | 1

bu6mmoreka [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
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https://m.edsoo.ru/7f41c97c

acTpoPpU3UKI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubnuotexa [JOK

6.1 Ofobumaiomee nosToperne 4 https:// m.edSO(])_.[ ru/7f41c97c
Hroro o pazneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoxka KosmuecTBo yacos DneKTpoHHbIE THU(POBBIC
/11 00pa3zoBaTebHBIE PECYPCHI
Beero Kontponbhbie [IpakTrueckue
paboTsl paboThI
®du3nka — HayKa O IPUPOJE.
1 Hayunsie MCT(})[;BI HO?li)Hal,:)HI/JIIH 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKpPY’KaIOILlero MUpa
Ponb u mecto pusuku B
OPMHPOBAHUU COBPEMEHHOM
2 gl)a}li)‘-IHOI;I KapTHHbI N?Hpa B 1 bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AesITeTbHOCTH
monei
MexaHnueckoe OBUKECHHUE.
OTHOCHUTENBHOCTH
3 MEXaHUYECKOT'0 IBWKEHMUS. 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c3508
[lepemernienue, CKOPOCTb,
YCKOpEeHHUe
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuorexa [JOK
JIBIKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 bubnuorexa [IOK
IPSIMOJIMHEWHOE IBHKCHHE https://m.edsoo.ru/ff0c372e
CBoOoiHOE TTazieHHe.
6 YCKOngI/IC CBOHGOI[HOFO 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c39cc
MaJeHUs
7 KpuBonmHelHOE IBUKEHUE. 1 bubnuoreka [IOK

JIBr>keHre MaTepuaibHOM TOUKHU

https://m.edsoo.ru/ff0c3ada



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

10 OKPYXHOCTH

IIpuHLIHII OTHOCUTENBHOCTH
lNanmnes. MuepuumanbHbie

bu6mmoreka [IOK

8 cucremsl orcuera. [lepBbii https://m.edsoo.ru/ff0c3be8
3aKkoH HproTOHa
Macca tena. Cuina. [Tpunuun

9 cynepno3uiuu cui. Bropouw bubnuoreka [JOK
3akoH HproToHa 111 https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOW TOUKH

10 Tperun 3akoH HeroToHa 1151 bu6moreka [IOK
MaTepHaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTECHUS.

11 Cuna tsxectu. IlepBas Bubnmorexa [IOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [IOK
Bec Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoapdunmeHt

13 TpeHus. Cuiia COpOTUBIICHUS bubnuoreka [JOK
MpU IBMOKEHUHU TeJIa B https://m.edsoo.ru/ff0c3f76
KUJKOCTU WJIH ra3e
[ToctynarensHoe u
BpallaTeIbHOE JBHKCHHE

14 a0COJIFOTHO TBEPJOTO TEa. bubnuoreka [JOK
MowmeHT cubl. [1nedo cumbl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPIOTO
Tena

15 NMmynsc maTepuanbHON bubnuorexa [IOK

TOYKH, CUCTCMBI

https://m.edsoo.ru/ff0c43d6



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
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https://m.edsoo.ru/ff0c43d6

MaTepuaIbHbIX TOUEK.
Nmnynsc cuiibl. 3aKkoH
COXpaHEHUs UMITYJIbCA.
PeaxkTnBHOE IBIDKEHIE

16

PaboTa 1 MOUTHOCTH CHIIBI.
Kunernueckas sneprus
MaTepuaIbHOW TOUKH.
Teopema 06 U3MEeHEHUH
KMHETUYECKON SHEPTUU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[TorenumansHas 3HEPTUS
yrapyro Ae(GopMupoBaHHOW
npykunbl. [loTeHmanpaas
SHEPTHUsl Tesla BOIU3U
MOBEPXHOCTH 3€MJIH

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

TloTennmansHEIE U
HETIOTEHIIMATbHBIC CHIIBL.
CBs13b pabOTHI
HETOTEHIIMAIbHBIX CHJI C
WU3MEHEHHEM MEXaHHYECKOH
SHEPTHUU CHUCTEMBI TeIl. 3aKOH
COXpaHCHHS MEXaHUYECKOU
SHEPTUU

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

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHWJIBI C U3MEHEHHUEM
MEXaHUYECKOM SHEPTuu Telna
Ha IpUMepe PacTSHKEHHS
PE3UHOBOTO KI'yTa



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHHUKE»

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

21

OcHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO U
Teopuu. bpoyHOBCKOE
nsuxenue. JAudpdysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJEHCTBHUSA YaCTUI]
BelecTsa. Mojenu cTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX
TeN

23

Macca monekyn. KonuuectBo
BemecTBa. IlocTostHHAs
ABoraapo

24

TermmoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpeIHeW KUHETUYECKOU
SHEPIUH JIBKEHHS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneitpona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbroHa. ['a30BBIE
3aKOHBI



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JIaboparopHas paboTa
«HccnenoBanmne 3aBUCHUMOCTH

28 MeX1y napaMeTpaMu
COCTOSIHUS Pa3pEeKEHHOTO
rasa»
H3omporecchl B Ha€aIbHOM
29 ra3e u ux rpapuyeckoe Bubnmorexa [IOK
p https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
Bnyrpennssa sHeprus
TEPMOJMHAMHUIECKOU CUCTEMBI
M CIIOCOOBI €€ U3MEHEHUS.
bu6moreka [IOK
30 KonnyectBo TEILIOTH U
https://m.edsoo.ru/ff0c5952
pabora. BuyTpeHHsis sHeprus
0JIHOATOMHOI'0 HE€aJIbHOr0
rasa
bu6mmoreka [IOK
31 Bunaer Tenmnonepenaun
A peit https://m.edsoo.ru/ff0c5c36
VenbpHasg TEIUIOEMKOCTD
32 BemiecTBa. KomnuecTBo bubnuorexa [JOK
TEIUIOTHI IIPH TEIJIONEepeaaye. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MpoIecc
[TepBriii 3ak0oH
33 TEPMOJIUHAMUKA U €r0 Eubmiorexa OK
p https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K H30TpoIleccamM
HeoOGpatumocTs nporeccoB B
34 npupoae. Bropoii 3akon bubmorexa [IOK
PHpoze. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Ipunuun nevictus u KIT/ bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0c6230

TEIUIOBOM MaIlIUHEI

https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KII/]
37 DKooruyeckue mpooIeMbl
TETUIOIHEPTETHKHI
O06o06maromuil ypok
38 «Moutekyist Haf}I’p ¢busnka bubmorexa HOK
AP ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMHKI
KontpoibHas pabora mo TeMe
39 <<M0npel< TSt HZ?I ¢buznka Bubnmorexa [IOK
yp ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTMHAMHUKI)
[TapooOpazoBanue u
40 KoHneHcanus. Mcnapenue u bubmorera [JOK
a1 Tt p https://m.edsoo.ru/ff0c63b6
KHIIEHHE
AOCOIIOTHAS U OTHOCHTEIIbHAS
41 BIIAKHOCTH BO3IyXa bubmorera [JOK
. yxa. https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
Trepnoe Teno.
Kpucrannuueckue u
42 amopdHbIe Tela. AHU30TPOITUS bubnuoreka [JOK
CBOMCTB KpHCTasuioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl
[InaBneHne U KpUCTAIU3AIHA.
bubmuoreka [JOK
43 V nenpHasg TEIIoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44
YpasHenue TenoBoro banarca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Teil. bu6mmoreka [JOK



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

OnexTpuueckuu 3apsj. /sa
BU/JIA AIEKTPHUECKUX 3apsIIOB

https://m.edsoo.ru/ff0c6bcc

[IpoBOoaHMKH, TUITIEKTPUKH U
MOJTYITPOBOIHUKHU. 3aKOH

bu6mmoreka [IOK

46
COXPAHEHUS JIEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3anmoneuncTBue 3apsios.
47 3akon Kynona. Toueunbn’ bubmorexa HOK
Y " https://m.edsoo.ru/ff0c6ced
ANEKTPUUECKUU 3apsi]T
Hanpsx€nnocts
AIEKTPUIECKOTO TIOJISI.
48 [IpuHIIUT Cymeprio3uiuu brbmorexa [TOK
pHHLl YHep Hy https://m.edsoo.ru/ffOc6df2
ANIEKTpUYECKUX Nojeun. JInnuu
HANPSKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO TIOJISI. bubnuoreka [IOK
ITorenmman. PasHocTh https://m.edsoo.ru/ff0c6f00
MOTEHIUAJIOB
[IpoBOAHUKH 1 AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE. bubnuoreka [JOK
Jusnexkrpuueckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 DIIEKTPOEMKOCT. bubmuoreka [JOK
Konpnencarop https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTD TIOCKOTO
52 KOHJIEHCaTopa. DHeprus bubmorexa OK
A pa. P https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
53 JIaGoparopHas paboTa



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

"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

54

[TpunIMn neicTBus u
MpUMEHEHHE KOH/IEHCATOPOB,
KOITUPOBAJILHOTO arrapara,
CTPYHHOTI'O IIPUHTEpA.
DNeKTpocTaTUYEeCKas 3aluTa.
3a3eMIiIeHHE EKTPOIpUOOpPOB

55

DneKTpUUeCcKui TOK, YCIOBUS
€ro CYIIeCTBOBAHMSL.
[TocTosuubIM ToK. Cuina Toka.
Hanpsixenne. ConpoTuBneHue.
3akoH OMa JuIsl y9acTKa LEenH

56

IlocnegoBarenpHOE,
napajuiesibHOe, CMEIIaHHOe
COeIMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnas pabota
«3yuyeHne cMenaHHOTO
COEJIMHEHUS PE3UCTOPOBY»

0.5

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

57

PaboTta 1 MOIIHOCTDH
3JIEKTPUYECKOTO TOKA. 3aKOH
J[xoyna-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1 OJIHOH
(3aMKHYTOM) 3IIEKTPUYECKON
uenu. KopoTkoe 3ambIkaHue.
JIaGoparopHas paboTa
«H3mepenne 3/1C ncrounuka
TOKa U €ro BHYTPEHHETO
COTIPOTHUBIICHUS»

0.5

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



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

59

DneKTpOHHas IPOBOJAUMOCTb
TBEPABIX METAJLIOB.
3aBUCUMOCTb CONPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb

60

DNEeKTPUUYECKUH TOK B
Bakyyme. CBOUCTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonynpoBOAHUKH, UX
coOcTBEHHas ¥ MpUMeCcHast
npoBoauMocTh. CBOMCTBA p—
n-mepexoja.
[TosynpoBOAHUKOBBIE
MIPUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIJIEKTPUYECKUU TOK B
pacTBopax U paciuiaBax
3NIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JcCOLMaIus. DIEKTPOIIN3

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENbLHBIN U
HECAMOCTOSITENIbHBIA Pa3psijl.
Monnus. I1mazma

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexkTpuyeckue npudopsl U
YCTPOMCTBA U UX
MIPAKTUYECKOE IPUMEHEHUE.
[IpaBuna TeXHUKH
0€3011aCHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o06maromuit ypok

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

«INEKTPOIMHAMUKAY

https://m.edsoo.ru/ff0c88be

KonTtposneHas paboTa o teme

«DNIEeKTPOCTaTHKA.
66 TToCTOSIHHBIN PNEKTPUUECKUI 1 bubmiorexa HOK
P https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3iIMyHbIX
cpenax»
PesepBHEBIN YPOK.
67 KOH"II“) OJIBH%:I; abora 1o TeMe 1 bubmorera [JOK
| P p . https://m.edsoo.ru/ff0c8c56
DNeKTpoJuHAMHUKA
PesepBHBII ypOK.
68 O06o0mIammuil ypok Mo TeMam 1 bubamorera LOK
https://m.edsoo.ru/ff0c8f6c
10 xnacca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Ne Tema ypoxka KosmuecTBo yacos DneKTpoHHbIE THU(POBBIC
/1 00pa3zoBaTeIbHBIE PECYPCHI
Kontponbhbie [IpakTrueckue
Bceero
paboTsl paboThI
[TocTostHHBIC MarHUTHI U UX
B3auMo/ieicTBrue. MarHuTHOE
N bu6moteka [IOK
1 nosie. Bekrop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
WHIYKIUW. JIMHUN MarHUTHOM
WHTYKITHHA
MarauTHO€E 10Jie MPOBOHUKA
5 ¢ TokoM. OnBIT DpcTena. 1 bu6moreka [IOK
Bsaumonetlicteue https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
JlaGopaTtopHnas pabota
bu6moreka [IOK
3 «3ydeHre MarHuTHOTO TIOJIS 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIIKA C TOKOM»
JleiicTBue MarHuTHOTO IIOJISI Ha
MPOBOJIHHK ¢ TokoM. Cuia
4 Awmmnepa. JlaboparopHas pabota 1 1 bubnuoreka [JOK
«Uccaenosanue nercTBUsA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy
C TOKOM»
JlelicTBMEe MarHuTHOTO TMOJIA Ha
5 JBUKYILYIOCS 3apsSKEHHYIO 1 bubnuoreka [IOK

yactuny. Cuna Jlopenua.
PaGora cunel Jlopenia

https://m.edsoo.ru/ff0c9df4



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

ONEeKTpOMarHUTHAsE UHIYKIIHS.
IToToX BEKTOpa MarHUTHOMN
uaaykuu. DJ1C uHAyKIUH.
3aKOH 3JE€KTPOMarHUTHON
naaykuun Papanest

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
JIIEKTPOMAarHUTHOU
HHIYKIII

NunykTuBHOCTS. SIBIEHNE
camouuaykuu. IJ1C
CaMOMHIYKIIMHU. DHEPIus
MarHUTHOTO TOJISl KaTyLIKU C
TOKOM. DJIEKTpOMarHMTHOE
rnosue

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoicTBa U X
MPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHHUTHI,
AJIEKTPOIBUTaTENb,
YCKOPUTENHN JIEMEHTAPHBIX
YacTHUll, UHAYKIMOHHAS TeYb

10

O6o06maromuit ypok
«MarsurHoe 1oue.
DNeKTpOMarHuTHas
WHTyKLUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponsHas pabota o Teme
«MarauTHoe noJe.
DneKTpoMarHuTHas
VHTYKIUS

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



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

12

CB0OOTHBIC MEXaHUYECKUE
Kosebanus. ['apMoHHUEeCcKHe
KosieOaHus. YpaBHEHHE
TrapMOHUYECKHX KOJICOaHUH.
[IpeBpatenue s3uepruu

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopuas padoTa
«MccnenoBanme 3aBUCUMOCTH
Tepuoaa MaJibIX KoJieOaHu i
rpy3a Ha HUTH OT JUTMHBI HATH
Y MaccChbl Tpy3a»

14

KonebarenbHbIW KOHTYP.
CBoGoaHbIC
AJIEKTPOMArHUTHBIC KOJICOAHUS
B UJICAJIbHOM K0JIe0aTeIbHOM
KOHTYpe. AHAJIOTUSI MEXTY
MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU
KOJIeOaHUSIMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aKoH
COXPaHEHHUS SHEPTUU B
uJeanbHOM KoJieOaTeTbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBneHue o 3aTyXaromux
Kosie0aHusAX. BbIHYXIeHHbIE
MeXaHUYEeCKUe KojaeOaHus..
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIN TOK.
CunycouganbHbIA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

IepEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTI0 TOKA.
AMIUTUTYIHOE U JIEUCTBYIOLIEE
3HAQ4YEHHE CHJIbI TOKA U
HaIpsHKEHUS

18

Tpauchopmarop.
[IpowusBoacTBO, nepenaya u
MOTpeOIIEHNE AIIEKTPUUECKON
SHEPTUU

19

YCTpOoUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MePEMEHHOTO TOKA, JIMHUHN
JNIeKTponepesayd

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

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE
anektposHepruu. KynsTypa
WCII0JIb30BaHUS
AJIEKTPOIHEPIHH B
MTOBCETHEBHOU KU3HU

21

MexaHu4ecKue BOJIHBI,
YCIOBUS PACTIPOCTPAHEHHSL.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U ATHHA
BoJHbL. [lonepeunsie u
MPOI0JIbHBIE BOJHBI

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

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. BeicoTta
ToHa. TemOp 3ByKa

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

SHGKTpOMaFHI/ITHBIe BOJIHBI, UX

23 CBOMCTBA U cKopocTh. [1kana bubmmorexa LHOK
https://m.edsoo.ru/ffOccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHUHUIBI paIUOCBS3U U

24 TeneBueHus. Pa3Butue
CpeAcCTB cBsi3U. Pannonokanus

o5 KonTtponsHas padorta bubnuoreka [IOK
«Konebanus u BOJHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMmonmHENHOE

26 pacIpoCTpaHEeHHE CBETA B bubnuoreka [JOK
OJHOPOJIHOM cpene. ToueuHbIin https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBera
OtpaxeHnue cBera. 3aKOHbI

97 oTpaxeHnus ceera. [locrpoenue bubnuorexa [JOK
M300pakKeHUH B TUIOCKOM https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenue crera. [TonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuoreka [IOK
[IpenenbHbIW yroJ MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
JlaGopaTtopHas pabota

29 «M3mepenune mokazaTest bubmorexa HOK

https://m.edsoo.ru/ffOcd67a

MIPEIOMIICHHUS CTEKIIa»
JIunzsl. [locTpoenue

30 n300pakeHuil B IMH3E. bubnuoreka [IOK
dopMyia TOHKOU JIMH3BIL. https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI

31 JIaGoparopHas paboTa



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

«HccnemoBanne cCBOMCTB
M300paXeHUH B JIMH3AX)

Hucnepcus cBera. CosxHbIN

cocrtaB Oenoro ceta. L[Ber.

32 Jlaboparopuas paboTa
«HabOnronenue qucrepcuun
CBETa»
WNHurtepdepenuns caera.

33 Jlnq)plﬁuiﬂ CBeTa. Bubamorexa [IOK

N https://m.edsoo.ru/ffOced22

JudpakuroHHas pemeéTka
[TorepeqHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK

34
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudops! U

35 YCTPOWCTBA M YCIOBUS UX
0€301acHOTO TPUMEHEHUS
['panu1el MPUMEHUMOCTH

36 KJIaCCHYECKOW MEXaHHUKH. bubnuorexa [JOK
[Toctynatel cnenuaibHOU https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEITBHOCTHU
OTHOCHUTENBHOCTh

37 OJITHOBPEMEHHOCTH. bubnuoreka [JOK
3ame/JIeHne BPEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAII[EHUE JITTUHBI
DHeprus U UMIYJbC

38 PENATUBUCTCKON YaCTULIBI. bubnuoreka [IOK
CBs13p Macchl ¢ SJHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrus MOKOs

39 KonTponsHas pabora bubnuorexa [IOK



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

«Onrtuka. OCHOBBI
CIIELMAJIbHOM TEOpUHU
OTHOCUTEIILHOCTH»

https://m.edsoo.ru/ff0cf6f0

®otonsl. ®opmyna I[Tnanka.

bu6mmoreka [{OK

40
DHeprusi ¥ UMIyJasc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 110K

HOIHOTEKA

41 otodddexra. OmsiTe! A. .

b b https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbl poTodrPdexrTa.

42 YpaBHeHre DWHIITEHHA TS bubnuorexa [JOK
dbotorddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpaauiay Gororddexra
HaBnenne ceera. OnbiTol I1. H.

43 JlebeneBa. XrMHUUYECKOE bubmmorexa T[TOK

_ AICBd. https://m.edsoo.ru/ff0d04a6
JIIEUCTBHE CBETA
TexHuueckue ycTpoicTBa u
MPAKTUYECKOE MMPUMEHCHHE:

44
(dhoToseMeHT, (HOTOIATIHK,

COJIHEUHas OaTapesi, CBETO U0/
Pemrenue 3agau mo reme

45 «91eMeHThI KBAHTOBOU bubmmorexa IOK

https://m.edsoo.ru/ff0d0302
OIITHUKI
Monens atoma ToMcoHa.

46 OmneiTel Pe3epdopaa mo bubnuoreka [JOK
pacCesIHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa

47 [Tocrynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

N3nydeHnue u norioneHue
(hOTOHOB TIpH TIEpPEX0JIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU Ha
Ipyroi. Buael ciekTpos

bubmnoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BosiHOBBIE CBOMCTBA YaCTHLL.
Bounsl e bpowis.
KopnyckynsipHO-BOTHOBOW
nyanu3Mm. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PAaAOaKTUBHOI'O U3ITYUCHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoucTBa anbda-, 6era-,
raMma-m3JrydeHus. Biausaue
PaIMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpbITHE TPOTOHA U
HeuWTpoHa. M3oTombl. Anbda-
pacnaj. DJIeKTPOHHBIN U
MO3UTPOHHBIM OeTa-pacmal.
l'amma-uznyuyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIIOHOB B
sanape. S aepHble peakuuu.
SAnepubin peaktop. [Ipodiaemsrl,
MIEPCIIEKTUBBI, SKOJIOTNYECKUE
ACIIEKTHI IAEPHOU DHEPTETUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

aﬂeMeHTapHLIe YaCTHUIbI.
OTKpLITI/Ie MO3UTpPOHA.

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Mertoab1 HAOIIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX
yactul. Kpyrnisiii cron
«DyHaMEeHTaIbHbIE
B3anMoicucTBHA. EAMHCTBO
(u3HUECKOU KapTHHBI MHpa»

55

Bun 3B€31H0T0 HEbA.
Co3Be3aus, spKue 3BE3/bl,
[JIAHETBI, UX BUAUMOE
nerkenne. ComHeunas
cucTema

56

Counite. CotHeunast
aKTUBHOCTE. MIcTOUYHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/bI
IJ1aBHOW MOCIEA0BATEILHOCTH.
Buyrpennee crpoeHue 3BE3 /.
CoBpeMeHHbIE MPEICTaBICHUS
O TIPOUCXOKJICHUH 1
sBosrory CoJIHIA U 3BE3 LT

58

Mineunsin [Iyre — Hama
TI'anaxtuka. Ilonoxenue u
nemxkenue CoHIa B
TI'anaktuke. I'amakTukH.
UYepuble IbIphI B AApax
raJIakKTHUK

59

Bcenennas. Paszberanue
rajnaktuk. Teopus bosbiioro




B3pbIBa. PenukroBoe
n3iydeHue. MeraranakTuka

60

Hepermennsie mpo6iembl
aCTPOHOMHH

61

KonTtponsnas pabora
«NIeMEeHThl aCTPOHOMUHU U
acTpOPU3UKNY

62

O6o06maromuii ypox. Posb
(U3HUKHN 1 aCTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHICCKOH,
COIIMAJILHON M DTUUECKOM
chepax nesTeTbHOCTH
YeJloBeKa

63

O6o06matomuii ypok. Poss u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOUN HAy4YHOU
KapTUHE MHUpa

64

O6o06maromuii ypok. Poib
¢buznueckoit Teopuu B
hopmupoBaHUHU
MPEACTABICHUHN O PU3NUECKON
KapTUHE MHUpa

65

O6o6maromuit ypok. Mecto
(bu3NYeCKO KapTUHBI MHpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC




66

PesepBHbIi ypok. Maruutnoe
noJje. DIeKTpOMarHuTHas
UHIYKLINS

67

PesepBHblit ypok. OnTuka.
OcHOBBI cnienUanbHOM Teopun
OTHOCHTEIIEHOCTH

68

Pesepnslit ypok. KBantoBas
(dbusuKa. DIeMEHTHI
ACTPOHOMHUHU U aCTPOPHU3UKH

bu6morteka [IOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 knace/ Maxumes I'.J1., bByxosues b.b., Yapyrua B.M. nox
penakmueit [lapdentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocsewenue»

I'pomuesa O.U. Coopuuk 3anau no ¢puszuke 10-11, - U3natenbcTBO «IK3aMEH»
2018

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

e KOHTpOJIbHBIE M CAMOCTOSITENIbHBIE pa0oThI M0 pusnke 10 Kiacc K
yuebnuky ['.S.Mskumesa ®usuka. 10 kinacc. ['pomuesa O.M. —M.:
HU3natenbctBO «IK3ameH» 2018.

o KoHTposIbHBIE U CAaMOCTOATEIbHBIE paboTHI M0 Pusuke 11 Kiacc k
yueOnuky I'.S1.Msxkuresa

®usuka. 11 knace. I'pomuesa O.M. —M.: M3gaTenbCcTBO «IK3aMEH»
2018.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

e bubmmoreka IIOK

e Enunas Koyuiekuus 1u@poBhIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

e Bugneoypoku.net
https://videouroki.net/
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