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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpPEIHEr0 OOIIEeTro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTenbHON Nporpammsl, mpeacraBieHHbIx B PI'OC
COO, a Takxe c yuérom (enepanbHO pabouyel MporpaMMbl BOCIHUTAHHUS U
KOHIICTIIUN TIpenojaBaHus yueOHoro mpeamera «dusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit deaepaiuu, peaqnu3yronux OCHOBHbIE 00pa30BaTeIbHbIC
IPOrpaMMBl.

Copepxanue mnporpaMMbl 1o (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyuatomuxcs 10—11 knaccoB npu o0yueHuu
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-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-HAYUHBIMU YYEOHBIMU TIpeMeTaMHu. B Hell ompenensroTcss OCHOBHBIC
HeNMu M3ydeHUs GU3MKU Ha YPOBHE CpEJHEro o0Iiero oOpa3oBaHuUs, IUIAHHUPYEMbIC
pe3yabTaThl OCBOCHUS Kypca (DU3UKH: JTUYHOCTHBIC, METAIPEAMETHBIC, TIPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YNbTaThl OCBOEHHUS Kypca (U3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEeIMETHBIE Pe3yIbTaThI 10 TOJIaM 00yUYEHUS;

e cojepxanue yuyeOHoro npeamera «dusuka» mo rogam o0OydeHus.

du3zrka Kak Hayka o Hanbosee OOIIMX 3aKOHaX MPUPOJIbI, BBICTYIAsl B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHMUU 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 actpoHomuei. Mcrmonb30BaHue M aKTUBHOE NMTPUMEHEHUE (HU3UICCKHUX
3HAHWM OMpeAeNseT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MMOJYYEHUS HOBBIX MATEPHUANIOB C
3aJlaHHBIMU CBOMCTBaMH W JApyrux. M3ydenue (pU3MKu BHOCUT OCHOBHOW 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 PAaCCMATPUBAThH KaK MPUHIUIIBI €r0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kype SBISETCA JIOTMYECKH
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. Bemymwmm B Kypce sBIseTcs
(opMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BELIECTBE U
ToJIE.

Hoes eymanumapuszayuu. EE peanuzanus mpeanoiiaraet HUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHLHaNa (U3HUECKON HAayKH, OCMBICIEHUE CBA3U Pa3BUTHUSA
($U3MKYU C pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU U
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaonoi nanpasnennocmu. Kypc hu3uku npeamnogaract 3HakOMCTBO €
IMIUPOKUM KPYrOM TEXHMUYECKMX M TEXHOJOTMYECKUX NPUIOKEHUN HW3YYeHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu  peanusyercs TMOCPEACTBOM  BBEACHHUS  DJIEMEHTOB
coJiep KaHMsl, MOCBAIIEHHBIX YKOJIOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE
CBs3aHbl C DPA3BUTHMEM TEXHMKHM M TEXHOJIOTHM, a Takke oOCyXIeHus Mpoliaem
PaIMOHAILHOTO MPUPOAOIIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMH D3JIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CpPEIHEro OO0IIero
oOpa3zoBaHus sBIsOTCA (u3nueckue Teopuu ((popmMupoBaHue MpenCcTaBICHUNA O
CTPYKTYpE MOCTPOEHUS (PU3NUECKOW TEOpUH, poJid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMUIIOB B COBPEMEHHBIX NPEACTABICHUAX O MPHUPOAE, TPAaHUIAX PUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKH peanu3yeTcs MNpexkiae
BCEro 3a CYET OpraHu3allyi SKCIEPUMEHTAIBHOMN NeATeTbHOCTH o0yyatomuxcs. Jms
0a30BOro ypoBHS Kypca (U3UKA — 3TO HUCIOJb30BAHME CHCTEMBbl (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1aOOpPaTOPHBIX pabOT, KOTOPHIE B MpOrpamme
no ¢u3uke OOBEIMHEHBI B OOIIMI CIHCOK YYEHWUYECKHX IPAKTHUYECKUX pPabdoT.
Boigenenne B yka3aHHOM TIepedyHE Ja0OpaTOPHBIX paldOT, MPOBOAUMBIX IS
KOHTPOJSI M OLEHKH, OCYIIECTBISETCA YYaCTHHKAaMU 0Opa30BaTEIbHOTO Mpolecca
UCXO0/sI U3 0OCOOEHHOCTEH IUIAHUPOBAHUS M OCHaleHUs KabuHeTa Gusuku. [Ipu sTom
o0ecrieunBaeTcsi OBJAJEHUE OOYYaAIOUIMMUCS YMEHHUSMU MPOBOAUTH KOCBEHHBIE
U3MEPEHMsI, HCCIEIOBaHMUS 3aBHUCHUMOCTEH (PU3NYECKHX BEIMYMH M MOCTAaHOBKY
OIBITOB IO MTPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YIEISIETCS PELICHUIO0 PACUETHBIX M KAYECTBEHHBIX 3aj1ad.
IIpu 3TOM A pacy€THBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3a7a4d C SIBHO 3aJaHHOMU
¢usnyeckold MOJENBbIO, TO3BOJSIONIME MPUMEHSTh HW3YYECHHbIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjefia Kypca, TaKk M HHTETpUpYs 3HAHUSA U3
pasHbIX pa3znenioB. JIisl KauyecTBEHHBIX 3aJa4 NPHOPUTETOM SIBISIOTCA 3aJaHUs Ha
00BsICHEHHE MPOTEKAHUS (PU3NUECKHUX SBICHUN U MPOIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOyromue  BbIOOpa  (U3UYECKONW  MOJENU  JJIs1  CHUTyallud  IPaKTHKO-
OPUEHTUPOBAHHOTO XapakrTepa.



B cootBercTBUM ¢ TpeboBanuamu ®I'OC COO k MaTepHallbHO-TEXHUYECKOMY
oOecrieyeHuto ydeOHOro mporecca 0a3oBbId ypOBEHb Kypca (PU3MKH Ha YypOBHE
cpeaHero oOmiero oOpa3oBaHUsl JOKEH H3ydaThCsl B YCIOBHUSX MPEAMETHOTO
kaOuHeTra (QU3UKKM WIM B YCJIOBUSX HHTETPUPOBAHHOIO KaOWHETa NPEIMETOB
€CTEeCTBEHHO-HAYYHOro Iukja. B kaOuHeTe (U3MKU JOTKHO OBITh HEOOXOIUMOE
nabopaTopHoe 000pYJ0BaHUE JIJISl BHIMOJIHEHHS YKAa3aHHBIX B IPOrpaMme Mo (pusuke
YUYEHUYECKUX MPAKTUYECKUX pabOT U TEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpanimoHHOe  O00OpyJI0BaHHE  (POPMHUPYETCI B  COOTBETCTBUU  C
OPUHIMIIOM  MHUHHUMAJbHOW  JOCTATOYHOCTH W O0ECIEYMBaeT MOCTAHOBKY
NEepeYCIEHHBIX B TporpaMMe 10 (H3HKE KIIOYEBBIX JIEMOHCTpAIlUi s
UCCIICJIOBAHUS  HM3y4aeMbIX  SBJICHUA W  TPOIECCOB, OMIUPHUYECKUX U
GyHIaMEHTaTbHBIX 3aKOHOB, HX TEXHUYECKUX TPUMEHECHUH.

JlaGopatopHoe o00OpynOBaHHE JUIsI YYEHHYECKUX MPAKTHUECKUX padoT
dopMupyeTcsi B BHJIE€ TEMaTUYECKUX KOMIUIEKTOB M OOECreuMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOywaromuxcs. TeMmarnyeckue KOMILIEKTHI
nabopaTopHOro 000pYIOBaHUS JOKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
UCTIOJh30BAaHUK AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMHU LIEJISIMHA U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SABIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTpPEMIICHHS OOydYaloNIMXCs K HaydYHOMY
U3YYCHHUIO TMPHUPOJBI, Pa3BUTHUE UX HMHTEIUNIEKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJE MO3HAHUA U (HOPMHUpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa MU3yuyeHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKU;

e (opmMHpoBaHNE YMEHUN OOBSCHSITH SBICHHUS C UCIIOJIb30BaHUEM (PU3HUESCKUX
3HAaHUHN U HAYYHBIX JJOKa3aTeNIbCTB;

e (opMUpOBaHHE TMPEACTABICHUNH O pOIM (PU3MKU ISl Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JocTrkeHue 3TUX Lejned o0ecleunBaeTcs pPELICHHEM CIEAYIOIUX 3akad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TPHUOOPETEHHE CUCTEMBI 3HAHUU 00 OOMMUX (HU3MIECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpUAX, BKIOYAs MEXaHWUKY, MOJIEKYJSpHYIO  (PU3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPO(YU3HKY;

e (dopMHpOBaHNE YMEHHUI MPUMEHSATh TECOPETUUECKHUE 3HAHUS AJIs1 OOBSICHEHUS
(¢u3nyecKux sIBICHUN B MPUPOJE U JUISA MPUHATHUS MPAKTUUECKUX PEUICHUH B
MMOBCEIHEBHOM KU3HU;



e OCBOEHHME CIOCOOOB pEUIEHUS pAa3IUYHbIX 3a/Jad C SBHO 3aJaHHOU
(¢u3nueckoll MOJIENBI0, 3aJad, IMOJPa3yMEBAIOIIUX CAMOCTOSTENBHOE
co3gaHue pU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSM 3aa4H;

e TMoHMMaHuE (GUBUYECKHUX OCHOB M TMPUHIUIIOB JCHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUAHUS HA OKPYXKAIOLIYIO
cpeny;

e OBJAJCHHE METOJAaMHU CaMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS
(u3MUECKUX SKCIEPUMEHTOB, aHaju3a M MHTEepPHpeTanud WHGOPMALINH,
OTpeJIeNIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3JaHUE YCJIOBUM i PAa3BUTUS YMEHUHM NPOEKTHO-MCCIIEA0BATENbCKOM,
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).

[Ipennaraemsiii B mnporpamMmme 1o ¢uU3MKE TMepeyeHb J1adoOpaTOpHBIX U
NPAKTUYECKUX paboT SBISETCS PEKOMEHJOBAHHBIM, YUYHUTENb [€JaeT BBIOOP
npoBeJeHUs JabOpaTOpHBIX pabOT W OMBITOB C YYETOM HHIMBHUIYaTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

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

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenIeHNil U CII0KEHUE CKOPOCTEH.

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

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

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM 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

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEIEIICHUS MIHOBEHHOU
CKOPOCTH.

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

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HploTOHA /1J1s1 MaTepuaabHbIX 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 TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument 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 TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MNPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3SHUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAaHEHUS HMITYJIhCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpyKuHbL.  [loTeHUManbHAas  SHEprus  Tejaa  BOJIM3U
NOBEPXHOCTH 3E€MJIU.

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

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

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. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPJIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
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.

OneITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

NccnenoBanne 3aBUCUMOCTH MEXY IMApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHUE. Y JeIbHAasI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpatumMocTs MpoLieccoB B IPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOrO0 BO3JyXa, HarpeBanue sdupa 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, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXXHOCTh Bo3ayxa. HacklleHHbI map. YjaenbHas TeioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
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 HAHOMATEPHUAJIOB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

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 KymoHa. TodeuHbIN SJIEKTPUYECKUN 3apsii.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
MOTECHIMANOB. [IpOBONHUKM H JAUDNEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpOCTaTHUecKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTka LEemu.

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

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIAa U BHYTPEHHEE CONpPOTHBICHUE HCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNEeKTpUYeCKuid TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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 CONMPOTUBIICHUS, BAKYYMHBIU JTUO,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COEAMHEHNE TPOBOAHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABWKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoli paspsia v MPOBOJAUMOCTE BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYIIEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAay4YHBIA (PakKT, TUMOTe3a, (pu3nMdeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TETUTOOOMEH KUBBIX OPraHW3MOB (BUBI TEIUIONEPEavH, TEIJIOBOS PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEIN, XKUJIKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
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 (pakeTra, BOJAOMET M JApPYTUe), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEeBaTEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHAykiuu. [IpuHnun 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
IPOBOJIHHKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzauMmonelicTtBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

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

SIBneHne BIEKTPOMAarHUTHOM MHAYKOMH. [IOoTOK BeKTOpa MAarHUTHOM
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 3SJIEMEHTAPHBIX
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 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne neiCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
'apmonnyeckue konebanus. Ilepuon, wactora, amrumryaa u (aza KoseOaHUU.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCAIbHOM KOJIe0aTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

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

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

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 U Macchl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



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

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

Otpaxxenue cBeta. 3akOHBI oTpaxkeHusi cBera. [locTpoeHue n3o0paxxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus ceeta. CrioxHBIN cocTaB 6esoro cBera. L[BerT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON OTITHUKH.

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

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NaJ€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPaKIIMOHHAS PEeHIETKA, TTOIAPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakximu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



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

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
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

doToaddexra. YpapHenue DiHmTerHa s pororddekra. «KpacHas rpaHuiiay
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.

Hccnenosanne 3akoHOB BHeNHETo GhoTodd dekra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS JHEPrHUM Ha Jpyroil. Bumer
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

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.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

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

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

DHeprust CBsI3M HYKJIOHOB B sifipe. Saepubie cuibl. Jle@exT macchl siapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

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

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHNS U PETUCTPALIUU JIEMEHTaPHBIX YACTHIL.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

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

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamoprbslie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

Bun 3Bé3nmHoro Heba. Co3Besnusi, sipKU€ 3BE3JbI, TUIAHETHI, UX BHUJIMUMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



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

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm u  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOW PEMIETKH, CHEKTpalbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAs II€Yb, paaap, PaAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Ou3nkay JTOKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pacHIupeHUe >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aHMOJIECTBOBATh C COLIMAIbBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

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 (PU3NYECKOM 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 TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caM000Opa3oBaHUIO0 B 00JacTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAKOIIEHU Cpelie Ha OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE AeilicTBHS
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  pPacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH S TEIHHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSATHSIMU M METOIAaMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W UM aKTyaJlH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3HPOBATH U3MEHEHHE 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 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICATCITHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUN (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACcTBa HMH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COACpXNaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOU J1€ATETbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWUCTBUNA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiid ¢ YYETOM MHEHUHW YYaCTHMKOB, OOCYXAAaTh pe3ylbTaThl
COBMECTHOM paboThI;

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

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

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

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATENbHYIO NIEATEILHOCTh B 00JIaCTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHU;

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;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBJICHUIO DBPYAUIMA B 00JaCTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, 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 PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

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

CaMOCO3HaHMs, BKJIIOYAIOIICTO CIIOCOOHOCTH MOHUMATh CBOE AMOITMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAJIEHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJBbTATDBI

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 HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHMS Ta30B, )KUAKOCTEW W TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

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



AJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSMOJMHENHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJICHCALMs, IUJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIAJKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyZ€, CBSI3b MEXKIY IapamMeTpaMu COCTOSHMS Tra3a B H30MPOIECCax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, HCMONB3ysd (U3NYECKUE BEIIMYHUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC TeJla, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCKas
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKUIl CMBIC HCIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

ONUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi PHEPIrusi XaOTUUYECKOTO JBHKEHUSI MOJIEKYJ, CPEAHEKBAApATUUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSXKEHHOCTh MOJIs,, TOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TMPOIECCHl U SBICHUS, UCMONB3Yyd (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETHYECKY) TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHXKEHUS MOJIEKYJ C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
AJEKTPUYECKOTO 3apsAna, 3akoH KymoHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MOBCEIHECBHOM KU3HU;

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 MPEIJI0KEHHOTO O0OpYJIOBaHUs, 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;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
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 MpaBwia 0E30MacHOro TpyjAa MPU MPOBEIACHUN MCCIICIOBAHUM B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1a4: BBICTPAUBATH JJOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTABICHUS YYeOHOW M HAYYHO-TIOMYISIPHOW HH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
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] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOU MPOOIIEMBI.

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 HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIeb aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO s/ipa MpH pEmieHUuH (U3MUecKux
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBUS TOKAa, B3aWMOJICHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, Audbpakuys W [OJApU3AlUsS  CBETa, JHUCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAMMOCTb  pA3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TOysl, cuia Awmrmepa, cuia JlopeHIla, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHul, (HOKYCHOE pacCTOSHHE 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 KBAHTOBBIC SBJICHHUA U TPOIECCHI, HCIONb3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIIOIb3YEMbIX BEJIWYUH, MUX OOO3HAYEHUS U EIUHMIIBI, yKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHUUIBL: 3aKOH OMa, 3aKOHBI NIOCJIENOBATEIBHOIO U MAaPAJIIEIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPrUM, 3aKOH COXPAHEHHsI UMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
NPUMEHUMOCTH,

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

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

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSAMBIX U KOCBEHHBIX WM3MEPEHUMN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE MU3MEPEHUS] (PU3NUECKUX BEIUYMH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TAOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BbIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYMHBI U (DOPMYIIBI,



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

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HHPOPMALIHIO;

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

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHUE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPOIMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM 3KOJOTUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYMIbI B PEILIEHUE paccCMaTpUBaEMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne KoamnuecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
n | pa3aeioB u TeM Koutpoabubl | IlpakTuyecku
Bcero o0pa3zoBaTte/ibHbIE
/| mporpamMmsl € paboThI € paboThI
u pecypcsbl
Paznen 1. ®PUBUKA U METOJAbI HAYUYHOI'O IIO3HAHUSA
o bu6mmoreka [IOK
N3UKa U METObI
1.1 2 https://m.edsoo.ru/7f41bf7
HAyYHOTO TIO3HAHUS )
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 | Kunemarmka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 | Jlunamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI COXpaHCHUS B bubmorera I[IOK
2.3 P 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHUKE )
Utoro mno pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBEI
MOJIEKYJISIPHO-

9

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7



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

KMHETUYECKOU TEOpUHU

2

bubnunoreka LIOK

OCHOBEI
3.2 10 https://m.edsoo.ru/7f41bf7
TepMO)II/IHaMI/IKI/I 2
ArperatHble bubnuorexa [IOK
3.3 | COCTOSHHSA BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
@Da30BbIE IEPEXOIBI 2
Hroro no pazgeny 24

Paznen 4. DJIEKTPOJANHAMUKA

bu6moreka [IOK
4.1 | DnexTpocraThka 10 https://m.edsoo.ru/7f41bf7
2
[TocTosiHHBIM
. bu6moreka [IOK
AIIEKTPUYECKHI TOK.
4.2 12 https://m.edsoo.ru/7f41bf7
Toku B pa3uyHbIX 5
cpenmax B
Hroro mo pazgeny 22
PezepBHOE Bpemst 2
OBILEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME



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

11 KVIACC

Ne Kosau4yecTBo 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (uudposbie)
1 KoHuTpoJuabsH IIpakTHyeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ ble padoThl He padoThl
0 pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
1 MaruauTHOE TI0JTE. bu6mmoreka [IOK
1' DJIeKTpOMarHUTHasK 11 1 3 https://m.edsoo.ru/7f41c9
UHYKIHS ic
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
5 MexaHnueckue u bubnuoteka [JOK
1' SJIEKTPOMATHUTHBIE 9 1 https://m.eds00.ru/7f41c9
KoJieOanust 7c
2. MexaHu4eckue u bubmorera [IOK
5 1 https://m.edsoo.ru/7f41c9
2 AJIEKTPOMArHUTHBIE BOJTHbI 7¢
bu6moreka [IOK
2.
3 OnTHka 10 3 https://m.edsoo.ru/7f41c9
ic
Utoro mno pazneny 24

Pa3znea 3. OCHOBBI CIIEITMAJIBHOM

TEOPUHN OTHOCHUTEJBHOCTH

3.

1

OCHOBEHI CIIEIHAIBHOMN
TEOPUH OTHOCUTEILHOCTH

4

bu6moreka [IOK
https://m.edsoo.ru/7f41c9
7c



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

Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

. bubauoreka IIOK
4, DJIeMEHTHI KBAHTOBOM
6 https://m.edsoo.ru/7f41c9
1 OIITUKH
7c
4 bu6mmoreka [IOK
2' Crpoenue atoma 4 https://m.edso0.ru/7f41c9
7c
4 bu6moreka [IOK
3' ATtoMHOE SIpO 5 https://m.edso0.ru/7f41c9
7c
Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [IOK
5. DNeMEeHTHI aCTPOHOMUU U
7 https://m.edsoo.ru/7f41c9
1 acTpopU3NKU 7¢
Hroro mo pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE
6 bu6moreka [IOK
1' O6o0maroiee MOBTOPCHHE 4 https://m.edsoo.ru/7f41c9
7c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KoJsnyecTBo 4yacoB
DJIeKTPOHHbIE
Jara P
Koutpoan uudpposbie
Tema ypoka Bce IIpakTnyec | H3y4eH
HbIE o0pa3oBaTeibH
ro Kue padoTbl | MA
1 padoThI ble pecypchl
bubnuoteka
®du3nKa — Hayka O MPUPOJIE. OK
HayuHbie MeTO 161 TO3HAHHUS 1 1
e — https://m.edso0.ru
PYRAION P [ff0c32e2
Ponb u mecTo ¢usuku B
. bubnuoreka
(hopMUPOBaHUHN COBPEMEHHOM OK
Hay4YHOU KapTUHBI MUDA, B 1 1
MPAKTUIECKOH JeATEIIbHOCTH https.//m.eds00.
paKti A /ff0c33¢e6
Toei
MexaHnnyeckoe IBUKEHUE.
bubnuoreka
OTHOCUTENBHOCTh
LHOK
MEXaHUYECKOTO JIBHKEHUSI. 1
TleDeMELICHIE. CKODOCTL https://m.edsoo.ru
DEMPCIIISHHE, CROPOCTE, [ff0c3508
yCKOpEHUE
bubnuoreka
PaBHOMEpHOE TPsAMOJIMHEHHOE 1 I[IOK
JIBUKEHUE https://m.edsoo.ru
/ff0c3620
PaBHOyCKOpEeHHOE 1 bubnuoreka
MPSIMOJIMHENHOE ABU)KECHUE I[HOK



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

https://m.edsoo.ru

[ff0c372e
bubmmoreka
CBoOoTHOE TTaJICHHE.
HOK
YckopeHnue cB0OOHOTO
HATCHIMS https://m.edso0.ru
A [ff0c39cc
. bubmmoreka
KpuBosmmHeliHOE nBUXEHNE. OK
JIBHKEeHHE MaTepraIbHOU 1
FOUKI 1O OKDVIKHOCTIL https://m.edso0.ru
Py [ffOc3ada
[TpuHIUIT OTHOCUTENBHOCTH bubnnorexa
lanunes. Unepumansubie LIOK
cuctemsl otcuera. [lepBriit https://m.edso0.ru
3axoH Herotona [ff0c3be8
Macca tena. Cuna. [Ipunmun bubnmmoreka
cynepno3uiuu cuil. Bropow LIOK
3akoH HeroToHa nis https://m.edso0.ru
MaTepuaIbHOU TOUKH [ffOc3be8
bubnmoreka
Tperur 3akon HeroTona i I[IOK
MaTepHalbHbIX TOUEK https://m.edso0.ru
[ff0c3be8
bubnmuoreka
3aKOH BCEMHPHOTO TATOTCHHUSI.
LHOK
Cuna tsoxectu. [lepBas
KOCMHYECKas CKOPOCTh s/ /. eds0.1u
P /£f0c3d00
bubnuoteka
Cuna ynpyrocrtu. 3akoH I'yka. LIOK

Bec tena

https://m.edsoo.ru
[ff0c3el8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

Cuna tpenus. Koapdunment bubnmoreka
TpeHus. Cuia ConpoTHBIICHHUS ILHOK
IIpU ABVKEHUU TENa B https://m.edso0.ru
KUJKOCTH WJIH ras3e [ffOc3f76
[TocrynarensHoE 1
BpalaTeIbHOE JIBUKCHHE bubnuoteka
a0COJIFOTHO TBEPJIOTO TEa. HOK
MowmeHnT cubl. [lnedo cuisl. https://m.edso0.ru
VYcnoBust paBHOBeCHS TBEPIOTO [ff0c41a6
Tena
NMnynbc maTepraibHOM TOYKH,
bubnuoteka
CUCTEMBI MaTEPHATLHBIX TOYCK.
I[IOK
Nmnynbe cuitbl. 3aK0H
COXDAHCHIA HMIVIECA https://m.edso0.ru
P yIBea. [ff0c43d6
PeakTuBHOE IBIKECHUE
PaboTa 1 MOIIHOCTE CHJIBL.
bubnuoreka
Kunernueckast sneprust OK
MaTtepuaibHON TouKU. Teopema 1
00 U3MCHEHUH KHHETHIECKO I https//m.edsoo.
[ff0c4502
SHEpPruu
[ToTeHumanpHas SHEPIUs.
[ToTeHnmanpHas YHEPrUs bubnuoreka
ynpyro aeGopMUpoBaHHOU HOK
npyxunbl. [loTenmansHas https://m.edsoo.ru
SHEprus Teja BONIU3H [ffOc461a
MMOBEPXHOCTH 3e€MIIN
IToTeHmansHbIE U bubnuoteka
HEMOTEeHIMaNIbHbIEe CHIIbI. CBSI3b [HOK

pa6OTI>I HCMOTCHIMAJIbHBIX CHJI

https://m.edsoo.ru



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

C U3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUS MEXAHUYECKOH
SHEPTUH

[ff0c478¢

JlaGoparopnast pabota
«MccnenoBanue cBsizu pabOTHI
CHJIBI C U©BMCHCHUEM
MEXaHWYECKOM SHEPTHH TeJla Ha
IIpUMeEPE PACTIKEHUS
PE3UHOBOTO KI'yTa»

KonTpossHas paboTa no teme bubnuoreka
«Kunemaruka. /Ilunamuka. LHOK

3aKOHBI COXpPAHEHUS B https://m.edsoo.ru
MeEXaHHuKe» [ff0c4b74
OCHOBHBIE NOJIO)KEHUS bubnuoreka
MOJIEKYJISIPHO-KUHETHYECKOM [HOK

teopun. bpoyHoBckoe https://m.edso0.ru
newkenue. dubdysus [ff0c4dc2

XapakTtep JBUKEHUS U
B3aHMMO I CTBUS YaCTHII
BemecTBa. Mojienu cTpoeHus
ra3oB, KUIKOCTEH U TBEPIBIX
Ten

Macca monekyn. KonuuectBo
BemiecTBa. [locrostHuast
ABoraapo

TennoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.
[Ikana remneparyp Llenscus



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

Bubnunoreka

Wneansueiii raz B MKT. LHOK

OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru
[ff0c4fde

AOGcouoTHas TeMIIeparypa Kak

Mepa CpelHEW KHHETUYECKON bubmotexa

SHEPTUH JIBIKCHHS MOJIEKYIL. TOK

Vpasnenue Mernenecsa- https://m.edso0.ru
[ff0c511e

Knaneiipona

3akoH JlanpToHa. ["a30BbIC

3aKOHBI

JlabopaTtopHnast pabota

«MccnenoBanue 3aBUCUMOCTH

MEXTy ITapaMeTpaMu COCTOSTHHS

Pa3peKEHHOTO Ta3a»

N3omnporieccr B uacaIbHOM Trase bubmorexa

U UX rpaduyueckoe HOK

I —— https://m.edsoo.ru
[ff0c570e

BuyTtpenuss sueprus

TEPMOJIUHAMUYCCKON CUCTEMBI Bubanoreka

U CHOCOOBI €6 U3MEHEHUS. I[IOK

KomnuecTBo TeIoTH 1 padora. https://m.edsoo.ru

Buyrpennss sueprus [ff0c5952

0JIHOATOMHOTO HICAJIbHOTO ra3a
bubnuoteka
[HOK

Buns! Tennonepenaun

https://m.edsoo.ru
[ff0c5c36



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

V aenpHag TEIIOEMKOCTD Bubnuoreka
3 | BemecTBa. KoanuecTBo TEMIOTHI LIOK
2 | mpwm Teruonepeaaye. https://m.edsoo.ru
AnmabaTHBIN ITporecc [ff0c5¢36
. bubnnoreka
3 [TepBrIii 3aKOH TEPMOTUTHAMHUKHI OK
Y €ro IPUMEHEHUE K 1
3 OMDOLECCAM https://m.edsoo.ru
pout [ff0c5efc
bubnunoreka
3 Heob6patumocTs mpoiieccoB B 1IOK
npupoae. Bropoii 3akoH
4 T: hl/:I)OlII/IHaMI/II;)(I/I https://m.edso0.ru
poA [Ff0c6230
bubnnorexa
[Tpunmun nevicreus u KI1/] HOK
TEMIOBOM MAITHHBI https://m.edsoo.ru
[ff0c600a
3
5 uxn Kapuo u ero KITJJ
3 | Dxojoruveckue mpooIeMsl
7 | TEIJIOPHEPTeTUKH
O6o0maromuii ypok BI/IO61JEHOTeKa
«MonekynspHas pU3uKa. 1
OCHOBBI TEPMOIUHAMUKI) https://m.edsoo.ru
pMOA /06938
bubnuoreka
KoHnTposbHas padoTa 1o Teme
3 LHOK
«MonekynspHas pU3uKa.
d OCHOBEBI TEPMOIUHAMHUKI https://m.eds00.ru
pMOAL /ff0c6250
4 | Tlapoobpa3zoBaHue u bubnuoreka



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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KoHJleHcanus. Mcnapenue u HOK
KUIICHHE https://m.edso0.ru
[ff0c63b6
bubnuoteka
AOCOTIOTHAS M OTHOCHUTEIIHHAS
HOK
BJIQYKHOCTH BO3/IyXa.
HachlleHHbL 114 https://m.edso0.ru
m p /ff0c64d8
TBépnoe Teno.
Kpucrammaeckue u amopdusie bubnuoteka
Tesla. AHM30TPOTIMS CBOUCTB ILHOK
KpucTauioB. JKuakue https://m.edsoo.ru
kpuctayibl. CoBpeMeHHbIE [ff0c65f0
MaTepHuabl
bubnuoteka
[TnaBneHne U KpuCTAIIU3AIHA. OK
VY aenpHas TEIIOTA MJIABICHUS. 1
. https://m.edso0.ru
SRR [ff0c6708
bubnuoteka
VYpaBHeHuUE TEIJIOBOro OanaHca HOK
https://m.edso0.ru
/ff0c6820
bubnuoteka
DJeKTpu3alus Tell.
DnekTpuyeckuH 3apsa. [sa HOK
BH/JIA 3JICKTPHUCCKUX 3aPsII0B hitps://m.edso0.ru
A p P [ff0c6bcc
[IpoBOAHMKH, TUIIEKTPUKHU U bubnuoteka
MIOJIYTIPOBOJHUKH. 3aKOH [HOK
COXpaHEHUs IEKTPUYECKOTO https://m.edsoo.ru
3apsaa [ffOc6bcc
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B3anmoneuncrBue 3apsios.

Bubnunoreka

3axoH Kynona. Toueunsil HOK
AIIEKTPUUYCCKHUH 3apsijl ?::gcsgérerzedsoo.ru
Hanpsxénnocts
BIEKTPUYECKOTO MOJIA. EI/IO61JEI/IOTGK3
Hpmrtuim cymeprosmt ]fitps://m.edsoo.ru
NEKTPUYECKUX MoJIen. JInaumn [FF0C6df2
HaIpsHKEHHOCTH
Pa6ora cun bubnuoreka
3JICKTPOCTATHYISCKOTO TOJIA. HOK
[Torenunan. PazHocts https://m.edso0.ru
MOTEHIINAJIOB [ff0c6f00
[IpoBOAHMKH M AUDIIEKTPUKH B bubnuoreka
9JICKTPOCTATUICCKOM II0JIC. HOK
Jusnexkrpuueckas https://m.edso0.ru
MIPOHUIIAEMOCTh [ff0c7018
bubnuoreka
DnekTpoeMKocTh. KoHnaencarop ﬁtopfllm eds00.rU
[ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO bubmorexa
KOHJIEHCAaTOpa. JHEeprus ﬁgf/ Im.edsoo.rL
3apsKEHHOTO KOHJIEHCAaTopa 1F0c72C0

JlaGopaTopHas pabora
"N3mepenue 31eKTpoEMKOCTH
KOHJeHcaropa"

[IpuHIMIT NEACTBUSA U
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IPUMEHEHHE KOH/IEHCATOPOB,
KOIUPOBAJILHOTO amrapara,
CTPYMHOTIO IIPUHTEPA.
DNeKTpoCTaTUYECKas 3alluTa.
3a3eMIIeHHE IEKTPOIpuOOpOB

DneKTpUYeCKuil TOK, yCI0BUS
€ro CyIIECTBOBAHUSI.
[TocTosiHubIM TOK. Cuna Toka.

Hanpsokenne. ConpoTuBieHue.

3axon Oma Juid yyacTKa Lenu

ITocnenmosarensHOE,
napajuiesIbHOE, CMEIIAaHHOE bubnuoTeka
COCOMHCHHUEC MPOBOJHUKOB. 05 L[OK
Jla6oparopHas paboTa ' https://m.edsoo.ru
«M3yueHue cMenaHHoro [ff0c7410
COCTMHECHUS PE3UCTOPOBY»
bubnuoteka
PaboTa 1 MomIHOCTH
LHOK
ANEKTPUYECKOTO TOKA. 3aKOH
Jixoyns-Jlena https://m.edso0.ru
4 t [ff0c7838
3axod OMa U1t MOJIHOM
(3aMKHYTOM) 3IIEKTPUYECKON
bubnmoreka
nenu. KopoTkoe 3aMbIkaHue. OK
JlaGoparopnas padota 0.5 1
«3mepenue IJIC nucrounuka hitps://m.edsoo.ru
p [ff0c7ae0

TOKa U €Tr0 BHYTPCHHECTO
COIIPOTUBJICHU»

DneKTpoHHas MPOBOJAUMOCTh
TBEPABIX METAJLIOB.



https://m.edsoo.ru/ff0c74f0
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3aBUCUMOCTb COIIPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTb

DNEeKTpUYECKUU TOK B BaKyyMe.
CBouCTBa JIEKTPOHHBIX ITYYKOB

[TonynpoBOAHMKH, UX

bubnuoteka
coOCTBEHHas M IpUMeCHas
- HOK
npoBoauMocTs. CBOUCTBa p—N-
Hepexoa https://m.edso0.ru
P ] [ffOcB84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUYECKUU TOK B
bubnuoteka
pacTBopax M pacruiaBax
I[IOK
AJIEKTPOJIUTOB.
EKTDOTHTHICCKAS https://m.edso0.ru
P [ff0c82ba
JUccoManus. JIeKTPOIU3
DJIEKTPUYECKUHU TOK B ra3ax. bubnuoteka
CaMOCTOSITETbHBIA U [IOK
HECAMOCTOSITEIIbHBIA Pa3psijl. https://m.edsoo.ru
Mognnus. [Inazma [ff0c84ae
DNeKTpuYeCcKrue MpruoOOopsl U bubnmoreka
YCTpOICTBA U UX MPAKTUYECKOE [IOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.eds00.ru
0€301acHOCTH [ff0c86fc
bubnuoreka
O6006maromui ypok LHOK
«OIIEKTPOINHAMUKA» https://m.edsoo.ru
[ff0c88be
KonTponpHas paboTa no Teme bubnmoreka
«Qnekrpocratuka. [IocTosHHBIM I[HOK
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aneKkTpuueckuid Tok. Toku B

https://m.edsoo.ru

Pa3IUYHBIX CPEIax» [ffOcB8a8a
p . bubmmoreka
5 e3epBHbIN ypoK. KoHTposibHas OK
paboTta 1o Teme 1 1
7 " EKTDO THHAMHKA" https://m.edsoo.ru
P [ff0c8C56
p . bubmmoreka
€3€pBHBIN YPOK.
6 . LIOK
O6o0maromuii ypok mo TeMam 1
8 10 xmacea https://m.edso00.ru
[ffOc8f6c
OBIIEE KOJIMYECTBO YACOB 68

10 TTPOI'PAMME
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11 KUIACC

KonnuectBo yacos

Ne [Hara DneKTpoHHbIE U(POBBIC
Tema ypoka Konrponensie | IIpakTuueckue
n/m Bceero U3y4eHHUs | 00pa30oBaTEIbHBIE PECyPCh
paboThl paboThl
ITocTossHHBIE MarHuTHI M X B3aMOJICHCTBHE.
1 MaraunTtHOe noJjie. Bektop MaruuTHOM 1 bubnmorexa LOK
) P . https://m.edsoo.ru/ff0c9778
WHIYKIWAA. JIMHAA MarHUTHON WHTYKITUH
MarauTHOE 10JIe MPOBOTHUKA C TOKOM. OTBIT
2 Opcrena. BzanMoaelicTBue IPOBOIHUKOB C 1 bubnmorexa LOK
P ) P https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnas pabota «3yduenue 1 1 bubmuotexa [JOK
MAarHUTHOTO TOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOIHUK C
4 tokoM. Cmta Ammiepa. JlabopatopHas pabota 1 1 bubmuorexa [JOK
«HccaenoBanue eUCTBUSA NOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM)
JlelicTBME€ MarHUTHOTO TOJISl HA JBHXKYIITYOCS
5 3apspxeHHyo yactuny. Cria Jlopenua. Padora 1 bubmorexa LOK
P o Y P ' https://m.edsoo.ru/ff0c9df4
cunbl JlopeHia
DnekrpoMarauTHas HHAYKIus. [loTok
6 BEKTOpa MarHUTHOW uHAYKIuu. IJ1C 1
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes
7 JlaGopaTopHas pabota «lccnenoBanue 1 1 bubnnoreka [JOK
SIBJICHUS JIEKTPOMArHUTHON UHAYKLIUK) https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTE. SIBIEHNE CAMOMHAYKITUH.
3 O/1C camonHayKIIMU. DHEPTUsS MArHUTHOTO 1 bubnunoreka [JOK

I1OJI KaTYIIKHU C TOKOM. QHGKTpOMaFHI/ITHOC
I10JIC

https://m.edsoo.ru/ff0ca600
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TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMAarHUTHI,

o AIIEKTPOBUTATEIb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb

10 O6o06marmuii ypok «MarHuTHOE TI0JI€. bubnmoreka [JOK
DneKTpOMarHuTHast HHIYKIIHS https://m.edsoo.ru/ffOcab82

11 KoHnTpomasHas padora o Teme «MarHutHoe bubnuorexa [JOK
noJie. DJIeKTpOMarHuTHasE UHAYKIUS» https://m.edsoo.ru/ff0cad58
CB0OOTHBIE MEXaHUYECKUE KOJICOaHMUSI.

12 IMapmonnueckue konedanus. YpaBHEeHUE bubnuorexa [JOK
rapMoOHH4ECKHX Kosiebanuil. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlabopaTtopHnas pabota «lccnenoBanmne

13 3aBHCHMOCTH TEPHOAa MAIIBIX KOJICOaHMH
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

Konebarenpabir koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM
14 KoJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXTY Bubmmorexa [JOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJieOaHusAMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEPruM B UICaTHHOM KOJIeOaTeIbHOM Bubmmorexa LIOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyxaroMMX KOJIeOaHUSX.

16 BreinykieHHbIE MEXaHUYEeCKHE KOJIeOaHMUsI. bubnnoreka [JOK
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ffocbb86
KoJeOaHus

17 IlepemenHbIn TOK. CHHYCOHUJAIBHBIN bubnuoreka [IOK

l'[epeMeHHI:II/Iv TOK. MOIITHOCTH MEPpEMECHHOT'O

https://m.edsoo.ru/ff0cbd34
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TOKa. AMIJIUTYJTHOE U AEUCTBYIOLIEE
3HAYCHUC CUJIbI TOKA U HAIIPSKCHUA

Tpanchopmarop. [IpousBoacTBo, nepenava u

18 noTpeOIeHNE dIEKTPUIECKON SHEPTHU
YCTpoKCTBO M MPAKTUYECKOE TPUMEHEHUE
19 AJIEKTPUYECKOT0 3BOHKA, T€HEPATOpa brbmmorexa [OK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JMHUM JIeKTponepesay
DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE
20 anekTposHeprun. KymbTypa ucronbp30BaHus
BIEKTPOSHEPTUU B NOBCETHEBHOW KU3HU
Mexannueckie BOJIHBI, YCIIOBUA
21 pactpoctpanenus. [lepnon. CkopocTs bubnuoreka [IOK
pacnpoCTpaHEeHUs U JIJIMHA BOJTHBI. https://m.edsoo.ru/ffOcca54
HonepeqHHe H IMMPOAO0JIbHBIC BOJIHBL
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. bubmuorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMAarHMTHbHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTb. [lIkana 3eKTpoMarHuTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.
Pa3Butne cpencts cBsi3u. Paguonokanus
bu6mmoreka [JOK
25 Kontponpnas padota «Konebanust v BOTHBD) httos://m.edso. ru/FfOCCE8
[IpsmonuHeitHOe pacpocTpaHeHHE CBETa B
26 OJIHOPOAHOM cpene. ToueyHbI NCTOYHUK Bu6mmorexa LIOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
27 ITocTpoenue n306pakeHUH B IIIOCKOM Bu6mmorexa LIOK
https://m.edsoo.ru/ffO0cd4e0
3epKaie
08 [Ipenomnenue cBera. [lonHoe BHyTpeHHEE bubnuoreka [JOK

OTPAKCHUC. HpeIICJIBHBII/f YroJi moJIHOTO

https://m.edsoo.ru/ff0cd7f6
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BHYTPEHHETO OTPAKECHUS

29 JIaboparopnas pabota «3mepenue bubmmoreka [JOK
[I0Ka3aTels MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenune n300pa>keHuii B IMH3E. bubnuorexa [JOK
@opMyIia TOHKOU JIMH3BL. Y BEJITMYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas padota «MccnenoBanue
CBOMCTB M300paKeHUH B JIMH3AX)
Hucnepcus cseta. CloHbII cocTaB 0€10ro
32 ceera. [[Ber. JlaboparopHas pabota
«Habnronenue qucnepcuu cBeTa
33 Nutepdepentus cera. udpakums crera. bubnuoreka [JOK
JudpakuroHHas pemeéTka https://m.edsoo.ru/ff0ced22
[TortepeunocTs cBeTOBBIX BOJH. [lomsipusanus bubnuoreka [IOK
34
CBETa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOICTBa U
yCIIOBUS WX 0€30MaCHOTO MPUMEHEHUS
['paHuLIBl TPUMEHUMOCTH KIIACCUYECKOH
36 MexaHuku. IlocTyinaTel criemuaibHOU TEOPHUH bubmorexa LOK
] Y P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubnuoreka [JOK
3aMeIJIeHre BPEMEHH U COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa4?2
DHeprus u UMIYIbC PEISITUBUCTCKON
. bubmuoreka [JOK
38 yacTulibl. CBS3b MacChl ¢ SHEPTUeH U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHsl TOKOS
39 KonTponsnas padora «Ontuka. OCHOBBI bubnnoreka [JOK
CIIeIMAIbHON TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [Inanka. JHeprus u bubnuoreka [IOK
uMIynbe GoToHA https://m.edsoo.ru/ffOcfel6
bubnuoreka [JOK
41 OTtkpsiTHE U HccaenoBanue GotodddexTa. i

https://m.edsoo.ru/ffOcffc4
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Omsitel A. I'. CroneroBa

3akonbl poTodddekra. YpaBHEHHE

bubmuoreka [JOK

42 Ounirenna jia horodddekra. «KpacHas
At GoTo3hd p https://m.edso0.ru/ff0d015¢
rpanuna» Gortospdexra

43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubnuorexa [JOK
XHUMHYECKOEe JIEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTponuCcTBa U MIPAKTHIECKOE

44 npuMeHeHue: GoTosaemMenT, GoToqaTIuK,

COJIHEUHas OaTapesi, CBETOIUO]

45 Pemenne 3agau mo reme «3J€MEHTHI bubmmoreka [IOK
KBAaHTOBOU OIITUKI https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OnbiTel Pezepdopaa

46 10 PACCEAHUIO 0-yacTHll. [limanerapHas bubmorexa LOK

P ' P https://m.edsoo.ru/ff0d091a
MOJENE aToMa
bu6moreka [IOK
47 ITocrynarel Bopa
Y P https://m.edsoo.ru/ff0d0Oafa
H3znyuenune u noriouieHue (OTOHOB IPU
48 e ey;oz{e aromMa C OJHOTO q)OBHSI 3HepFI/II/I Ha bubmorexa LOK
P . M p https://m.edsoo.ru/ff0dOafa
Ipyroii. Bujsl criekTpos
BoaHoBEIe cBOMCTBA yacTUIl. BOJHEI ¢
49 Bpouist. KopryckyIsipHO-BOJIHOBOU Ayalu3M bubmorexa LOK
p - NOPHYCKYTUAP Y ' https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE W BBIHYXICHHOE H3TyUCHUE
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopra o onpeaeneHuo cocrapa bubmmorexa [IOK
pLOPA e https://m.edsoo.ru/ff0d0fd?2
PaMOaKTUBHOTO U3ITYYCHHUS
CporuictBa anbda-, 6era-, raMmMa-u3ITydeHuUs.

51 Brnusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBbI

59 OTKpbITHE IPOTOHA U HEUTPOHA. 30TOMBI. bu6mmoreka [JOK

Anba-pacnan. DNeKTpOHHBIW U

https://m.edsoo.ru/ff0d1162
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MO3UTPOHHBIW OeTa-pacmaj. ['amma-
U3JIy4eHue

53

OHeprus cBA3M HyKJIOHOB B sijipe. SnepHble
peakiuu. Snepubid peaktop. [Ipodrnemsri,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIEPHOU DHEPTETUKH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpPBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS 1
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrasiit ctosr «@yHnameHTanbHbIe
B3auMoJieucTBuUs. EnuHcTBO prusmueckon’
KapTUHBI MUPa»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 331000 HeOa. Co3Be3nus, spKue
3BE3/1bl, TNIAHETHI, UX BUJIMMOE JIBHKCHUE.
CoJHeuHas cucTeMa

56

Counnie. CotHeuHast akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]

57

3B€3/1bl, X OCHOBHBIE XapaKTEPUCTUKH.
3B€E3abI TIIABHOW TOCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sposrrory CoJIHIA U 3BE3 T

58

Mineunbin [Iyre — Hama [Manakruka.
[Tonoxenue u nuxkenue ConHua B
l'anaktuke. ['amaktuku. YepHbIE ABIPHI B
s,Ipax rajJakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbosbmoro B3peiBa. PennkroBoe usinydyeHue.
MeraranakTika

60

HepemeHHLIe Hp06JIeMBI ACTPOHOMUU



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

61

KonTpomnpHas padora «IeMeHTHI
aCTPOHOMHH U acTPO(PUIUKI

62

O6o6maromuit ypok. Ponb pusuku u
ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COITTAITBHOM 1 dTUYECKOM
cdepax IesaTenbHOCTH YeIIOBEKa

63

O6o06maromuii ypok. Ponb u mecto pusuku u
ACTPOHOMHH B COBPEMEHHOM Hay4yHOU
KapTHUHE MHpa

64

O6o6maromuii ypok. Ponb ¢pusndeckoit
TeopuH B (GOpMUPOBaHUH TIPEICTABICHUN O
¢buznueckoil KapTuHe MUpa

65

O6o6maromuit ypok. Mecto gusndeckoit
KapTUHBI MUpa B 001LEM STy COBPEMEHHBIX
€CTCCTBCHHO-HAY4YHbBIX HpeHCTaBHeHI/II\/'I (0]
npupose

66

Pe3epBHbIil ypok. MarHuTHOE TOJIE.
DneKTpOMarHUTHAsI WHYKIIHS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHeIHabHOM TeOPUH OTHOCUTEILHOCTU

68

Pesepnsiii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U acTPOPHU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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